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PEEFACB 


The  Dictionary  of  Practical  Surgery  will,  it  is  hoped,  supply  a  want  in 
the  library  of  the  busy  practitioner,  who  necessarily  often  meets  with  cases 
of  surgical  disease  or  injury  on  which  he  desires  to  have  immediate  infor- 
mation as  to  diagnosis  and  treatment.  With  the  view  of  assisting  him,  as 
far  as  is  possible  for  a  book  to  do  so,  in  arriving  at  a  correct  diagnosis 
(on  which  suitable  treatment  must  of  course  depend),  a  series  of  articles 
on  the  diagnosis  of  the  injuries  and  diseases  of  the  several  regions  of  the 
body  has  been  introduced,  as  well  as  general  articles  on  Deafness,  the 
Eye,  Skin  Diseases,  &c.  The  surgical  affections  will  be  found  fully 
described  under  their  proper  names,  in  alphabetical  order ;  or  when  it  has 
been  found  more  convenient  to  group  together  a  series  of  diseases  of  one 
organ — as,  e.g.,  of  the  Breast — cross-references  have  been  given,  the  name 
of  the  separate  article  referred  to  being  printed  in  small  capitals. 

The  subjects  are  treated  of,  so  far  as  is  practicable,  in  the  following 
order: — 1,  Cause-;  2,  Pathology;  3,  Symptoms  and  Diagnosis;  4,  Treat- 
ment ;  5,  Prognosis.  Each  writer  has  signed  his  articles,  and  is  respon- 
sible for  the  statements  contained  in  them;  but  the  Editor  has,  of  course, 
exercised  a  general  supervision,  and  has  endeavoured  to  prevent  the  pro- 
mulgation of  crude  theories,  or  the  inculcation  of  doubtful  practices. 
At  the  same  time,  he  has  not  attempted  to  reconcile  the  views  of  surgeons 
who  may  happen  to  differ  on  points  of  practice ;  nor  does  he  endorse  every 
statement  put  forth  by  the  various  writers.  It  was  impossible  to  illustrate 
the  Dictionary,  both  on  account  of  the  extra  space  which  would  have  been 
occupied,  and  also  on  account  of  the  time  necessary  for  the  production  of 
original  woodcuts.     The  aim  of  the  Editor  has  been  to  produce  a  com- 
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pendium  of  the  practice  of  British  Surgery  of  the  present  day,  and,  as  only 
two  years  will  have  elapsed  between  the  first  planning  of  the  Dictionary 
and  its  publication,  that  object  will  have  been  fairly  attained. 

At  the  end  of  the  second  volume  will  be  found  a  General  Index  of 
Subjects,  which  will,  it  is  hoped,  greatly  facilitate  reference  to  the  several 
articles  bearing  on  any  special  subject,  and  also  an  Index  of  Authors, 
giving  the  contributions  of  each.  The  Editor  has  to  thank  these  gentle- 
men for  their  valuable  contributions  and  for  the  promptitude  with  which 
they  have  completed  their  labours. 

The  Editor  has  also  to  offer  his  best  thanks  to  Mr.  W.  Johnson  Smith, 
who  has  acted  as  Sub-editor  of  the  whole  work;  and  to  Dr.  Eobert 
LivEiNG  and  Mr.  John  Tweedy,  who  have  respectively  supervised  the 
articles  on  Diseases  of  the  Skin  and  Affections  of  the  Eye,  for  their 
valuable  co-operation. 

Cavendish  Square:  January  188d. 
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ABDOMEN,  Injuries  of  the.— All  ab- 
dominal injuries  are  attended  by  more  or 
less  shock ;  if  this  be  of  a  persistent  or  re- 
lapsing nature,  grave  internal  mischief  is 
denoted,  although  authenticated  cases  are 
on  record  in  which  a  blow  on  the  epigastric 
region  has  resulted  in  death,  due  solely  to 
shock.  Continuous  pain,  which  becomes 
most  intense  at  one  point,  and  radiates  over 
the  abdomen  from  this,  is  an  unfavourable 
sign.  Persistent  vomiting  should  be  re- 
garded as  a  symptom  pointing  to  visceral 
injury.  In  all  cases  the  abdomen  must  be 
very  carefally  examined,  and  it  is  specially 
desirable  to  ascertain  if  the  bladder  be  in- 
tact. Purgative  medicine  should  always 
be  avoided  until  the  exact  injury  has  been 
diagnosed. 

Contusion  of  the  Abdominal  Pareetes. 
This  injury  occurs  both  without  and  with 
rupture  of  some  abdominal  textures  and 
underlying  viscera. 

Simple  contusions  may  be  either  cu- 
taneous or  musculo-cutaneous. 

The  cutaneous  ones  are  caused  by  slight 
blows,  falls,  kicks,  or  wheels  of  heavy 
vehicles. 

The  symptoms  depend  on  the  extent  of 
the  injury.  Generally  there  will  exist  feelings 
of  faintness  and  sickness,  anxious  face,  and 
diminution  in  the  warmth  of  the  extremi- 
ties ;  pain  in  the  region  of  the  injury,  in- 
creased by  movement ;  more  or  less  pain 
during  respiration,  followed  by  ecchymosis 
of  the  skin  over  the  affected  area. 

Treatment. — Eest  in  the  horizontal 
position.  Stimulants  in  small  doses  to 
counteract  the  shock ;  anodynes  to  reHeve 
pain.  Locally,  warm  poultices  or  ice.  If 
blood  h£is  been  extravasated  in  small  quan- 
tity it  is  apt  to  give  a  peculiar  crepitant 
feeling  to  the  hand  of  the   surgeon,  if  in 
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large   quantity  it    may    be    necessary  to 
aspirate  the  fluid  portion. 

Contusion  with  Muscular  Eupture. 
This  may  exist  as  a  small  tear  of  one 
muscle,  most  frequently  the  rectus,  or  the 
whole  thickness  of  the  muscular  wall  of  the 
abdomen  may  be  rent. 

Causes. — Passage  of  wheels  over  the 
surface  of  the  abdomen,  and  buffer-accidents. 

8ym,ptoms. — Those  of  shock ;  some  pain 
in  affected  region,  increased  by  movement : 
if  the  patient  be  seen  directly  after  the 
receipt  of  the  injury,  separation  of  the 
muscular  fibres  may  be  detected  ;  but  this 
is  often  difficult  to  discern,  as  the  lesion  is 
quickly  followed  by  extravasation  of  blood 
and  tumefaction.  If  the  whole  thickness 
of  the  muscular  wall  of  the  abdomen 
is  involved,  the  symptoms  will  be  more 
marked,  and  even  resemble  those  of  in- 
ternal haemorrhage,  viz.  pale  and  anxious 
face,  extreme  prostration,  general  restless- 
ness, pulse  small  and  feel3le,  skin  cold  and 
clammy. 

Prognosis. — This  depends  upon  the  de- 
gree of  ruptiu:e.  If  the  whole  muscular 
wall  be  torn,  death  may  take  place  from 
shock.  If  recovery  ensues,  the  formation 
of  a  ventral  hernia  must  be  looked  for. 

Treatment. — Eest  in  the  horizonal  posi- 
tion. Stimulants  at  first  in  small  doses. 
Locally,  hot  fomentations,  ice,  or  Leiter's 
coil ;  opium,  or  some  of  its  preparations,  by 
the  mouth,  rectiun,  or  subcutaneously  to 
relieve  pain.  The  abdomen  should  be  sup- 
ported by  a  flannel  bandage,  a  suitable  belt, 
or  by  strapping  if  the  rupture  be  small. 
Any  intestinal  protrusion  must  be  returned, 
and  a  firm  dry  compress  appHed  over  it. 
Should  symptoms  of  strangulation  ensue, 
the  opening  must  be  exposed  by  incision, 
the  bowel  returned,  all  blood- clot  removed, 
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and    the    parietal   wound  closed  by    silk 
sutures. 

EUPTUEE  OP  THE  StOMACH  WITHOUT 

External   Wound. — Causes. — Direct  vio- 
lence applied  to  the  epigastric  region. 

Symptoms.  —  Marked  collapse,  pallid 
skin,  clammy  sweats,  pulse  small  and  weak, 
tenderness  over  the  whole  abdomen,  most 
marked  in  the  epigastric  region ;  vomiting 
of  blood  and  matter  resembling  coffee- 
grounds  may  or  may  not  be  present. 

Prognosis. — Unfavourable :  death  always 
taking  place  within  twelve  hours  of  the 
receipt  of  the  injury. 

Situation. — Any  portion  of  the  stomach 
may  be  affected,  but  in  the  cases  recorded 
the  majority  were  ruptured  near  the  pyloric 
extremity,  and  on  the  great  curvature.  All 
the  coats  of  the  viscus  may  be  torn,  or  the 
mucous  and  peritoneal  may  suffer,  and  the 
muscular  be  left  intact. 

Treatment. — Best  in  bed,  warmth,  ether 
Bubcutaneously  for  shock,  and  morphia  ad- 
ministered in  the  same  manner  to  allay 
pain.  Stimulant  and  nutrient  peptonised 
enemata  should  be  given,  and  nothing  by 
the  mouth. 

eupture  of  the  intestine  from 
External  Violence  without  Wound  of 
THE  Parietes. — Causes. — Force  applied 
suddenly  to  the  front  and  sides  of  the  ab- 
domen, such  as  that  caused  by  the  wheels 
of  a  vehicle,  blows  or  kicks  of  a  man  or 
animal. 

Symptoms. — Those  of  shock :  the  face 
pale  and  anxious-looking ;  restlessness ; 
4  tympanites  following  almost  immediately 
I  the  receipt  of  the  injury.  The  pain  in  the 
abdomen  is  great,  and  rapidly  diffuses  itself 
all  over  the  belly.  As  peritonitis  is  de- 
veloped, the  muscles  of  the  abdominal 
wall  become  tense  and  unyielding.  Vomit- 
ing is  constant  and  distressing,  and  usually 
commences  immediately  after  the  injury 
has  been  inflicted.  Any  food  in  the  stomach 
is  first  ejected,  then  grumous-looking  fluid, 
finally  stercoraceous  matter.  The  tongue 
varies,  being  generally  dry,  coated  and  red 
at  the  edges.  Intense  thirst  is  present. 
The  respiration  is  thoracic,  rapid  and  shal- 
low. The  pulse  varies — at  first  feeble  and 
somewhat  slow,  then  rapid  and  thready. 

Pa/rts  affected. — Any  portion  of  the 
intestinal  tract,  from  the  stomach  to  the 
rectum,  may  be  injured  ;  but  the  smaU  in- 
testines, jejunum  and  ileum,  are  most  fre- 
quently lacerated.  The  size  of  the  woimd 
varies  greatly. 

Prognosis.  —  Unfavourable,  as  death 
generally  ensues  in  forty-eight  hours,  the 
later    symptoms  being  those    of  extreme 


prostration.  A  chronic  circumscribed  peri- 
tonitis may  result,  ending  in  absorption 
or  abscess,  and  recovery.  Such  cases, 
however,  are  the  exception,  and  not  the 
rule. 

Treatment. — Eest  in  bed,  and  the  appli- 
cation of  artificial  heat  to  the  extremities. 
Morphia  should  be  administered  subcuta- 
neously  every  two  hours,  if  needed,  untO.  the 
acuteness  of  the  pain  is  lulled.  Anodyne 
suppositories  may  also  be  used,  but  are  not 
so  efficacious  in  reheving  the  pain.  For 
the  intense  thirst,  ice  may  be  given  to  suck, 
or  iced  water  in  teaspoonful  doses.  If  this 
be  ejected  by  the  stomach,  warm  water  in 
the  same  quantities  may  be  tried. 

Locally.  —  Hot  fomentations,  or  Hght 
linseed  poultices,  alone  or  with  laudanum, 
may  be  applied.  A  cradle  should  be  em- 
ployed to  keep  off  the  weight  of  the  bed- 
clothes. 

When  the  diagnosis  has  been  made  as 
certain  as  possible,  and  the  symptoms  are 
hourly  becoming  more  urgent,  some  sur- 
geons might  feel  justified  in  opening  the 
abdomen  to  seek  the  injured  intestine. 
See  Laparotomy. 

Emphysema  of  the  Abdominal  Wall. 
This  condition,  as  the  result  of  injury,  is  a 
sign  of  rupture  of  the  underlying  intestine, 
and  an  escape  of  flatus  into  the  sub-perito- 
neal tissues.  A  puffy,  doughy,  crepitant 
sweUing,  usually  commencing  in  the  flank, 
slowly  creeps  up  the  abdominal  waU,  which 
may  even  become  resonant  on  percussion. 
The  air  is  generally  re -absorbed  without 
requiring  any  puncture. 

Wounds  of  the  Abdominal  Walls. — 
The  various  kinds  of  wounds  of  the  walls  of 
the  abdomen  may  be :  1.  incised  ;  2.  punc- 
tured ;  3.  lacerated  and  contused. 

1.  Incised  wounds  are  produced  by 
sharp  cutting  instruments,  glass,  and  china, 
and  may  extend  to  any  depth,  down  to  the 
peritoneum.  When  the  direction  of  the  wound 
is  transverse,  the  consequent  gaping  is  apt 
to  be  more  marked  than  when  the  direction 
is  vertical.  Unless  some  branch  of  the  in- 
ternal mammary  or  epigastric  arteries  is 
severed,  the  hasmorrhage  caused  is  not  great, 
but  there  is  most  risk  of  bleeding  when  the 
injury  is  in  the  Hiac  region. 

2.  PvMctu/red  wounds  are  of  a  more 
dangerous  nature,  as  their  exact  extent  is 
not  always  evident,  and  probing  and  other 
manipulations  should  be  avoided,  or  at  any 
rate  but  very  gently  employed.  Suppura 
tion  is  apt  to  follow  the  infliction  of  this 
type  of  wound,  which,  spreading  in  the 
cellular  planes  between  the  muscles,  may 
ultimately  set  up  peritonitis. 
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3.  Lacerated  am,d  Contused  Wounds. — 
These,  clinically,  may  be  classified  together ; 
they  are  caused  by  blunt  instruments,  the 
horns  and  teeth  of  animals,  and  firearms. 
The  injured  textures  are  prone  to  slough, 
and  the  severity  of  the  symptoms  will  de- 
pend upon  the  depth  of  the  injury.  Gun- 
shot wounds,  which  are  the  result  of  spent 
balls,  generally  suppurate  extensively; 
healing  takes  place  slowly. 

Treatment. — The  immediate  treatment 
of  all  varieties  of  wounds  of  the  walls 
of  the  abdomen  consists  in  the  cleansing 
of  the  wound  and  the  staunching  of  the 
hsemorrhage.  The  former  should  be  ac- 
complished with  clean  warm  water,  or  an 
antiseptic  solution,  such  as  carbolic  acid  (1 
to  40)  or  corrosive  sublimate  (1  to  1,000). 
If  the  bleeding  be  only  slight,  it  may  be 
controlled  by  a  pad  of  lint  or  a  piece  of 
sponge  ;  if  more  profuse,  and  a  spurting  ar- 
tery is  visible,  the  vessel  divided  must  be 
secured,  either  with  a  catgut  ligature  or  by 
torsion.  Should  the  precise  bleeding  point 
be  obscured,  the  wound  must  be  cautiously 
enlarged  until  it  can  be  brought  into  view, 
and  then  secured. 

If  the  woimd  be  an  incised  one,  the 
edges  should  be  approximated  by  sutures 
passing  deeply  through  all  the  divided  tis- 
sues, and  a  suitable  drainage-tube  be  in- 
serted at  the  lower  angle  of  the  wound.  In 
punctured  and  the  other  variety  of  wounds 
of  the  abdominal  parietes,  no  attempt  at 
closure  should  be  made. 

The  subsequent  dressing  may  be  Lis- 
terian,  or  of  lint  steeped  in  carbolic  or  tere- 
bene  oil  (1  in  10),  boracic  glycerine  (1  in  4), 
or  an  aqueous  solution  of  carbolic  or  boracic 
acid,  or  CMTosive  sublimate  (1  in  2,000) ;  and 
either  wood-wool  pads  or  those  composed  of 
an  antiseptic  absorbent  cotton-wool  should 
be  placed  over  and  secured  by  a  broad 
bandage  firmly  applied,  to  counteract  the 
tendency  to  ventral  hernia.  As  far  as 
possible,  perfect  rest  should  be  enjoined, 
and  all  tension  taken  off  the  abdominal 
muscles  by  bending  the  trunk  in  a  forward 
direction. 

Wounds  of  the  Abdomen  with  Pro- 
trusion OF  Uninjured  Viscera.  —  The 
escape  of  the  contents  of  the  abdominal 
cavity  is  relatively  much  greater  than  the 
size  of  the  wound,  and  a  larger  protrusion 
results  from  incised  and  lacerated  wounds 
than  from  punctured  ones.  Omentum,  in- 
testines, stomach,  bladder,  and  liver  may 
all  protrude,  but  the  omentum  and  small 
intestines  do  so  most  firequently. 

Prognosis. — In  all  cases  of  woimds  of 
the  abdomen  with  visceral  protrusion,  the 


outlook  is  serious,  as  the  consequent  shock 
is  severe,  and  peritonitis  and  septicaemia 
are  very  frequent  complications,  causing  a 
fatal  termination. 

Treatment. — Before  entering  into  de- 
tails  of  the  treatment  of  the  various  viscera 
when  projecting  through  an  opening  in  the 
abdominal  walls,  a  few  preliminary  points 
with  reference  to  the  treatment  of  all  in- 
juries of  the  abdomen  should  be  stated.  A 
very  important  matter  to  be  attended  to  is, 
as  far  as  possible  to  enjoin  absolute  rest  for 
the  viscera ;  for  this  purpose,  but  little 
nourishment  should  be  given  for  the  first 
three  days  except  in  the  form  of  a  little 
milk  and  water.  Pain  should  be  allayed  by 
morphia  given  subcutaneously  or  by  sup- 
pository. Efforts  at  coughing,  straining,  or 
vomiting,  should  be  avoided ;  if  the  last-  \ 
named  symptom  be  present,  the  patient 
should  be  fed  by  pancreatised  enemata,  and 
nothing  but  small  quantities  of  warm  water 
given  by  the  mouth. 

Locally. — All  haemorrhage  should  be 
stopped,  and  care  taken  that  at  the  first 
dressing  the  peritoneum  be  left  clean 
and  dry.  No  irritating  antiseptic  should 
be  applied  to  the  peritoneum,  or  this  end 
may  be  defeated.  Especial  care  should  be 
taken  that  all  sponges  and  fingers  are  asep- 
tic and  are  used  warm.  The  protruding 
viscera  should  be  handled  as  little  as  pos- 
sible, and  while  exposed  should  be  covered 
with  a  flat  warm  sponge. 

Protrusion  of  the  Omentum. — A  care- 
ful examination  must  be  made  as  soon  after 
the  injury  as  possible,  to  see  that  no  coil  of 
the  intestines  is  concealed.  This  having 
been  demonstrated,  the  exact  treatment  will 
depend  upon  the  existing  condition  of  the 
hernia.  The  injury  being  recent  and  the 
omentum  sound  and  reducible,  the  pro- 
truding mass  is  to  be  cleaned  with  an 
aseptic  sponge  and  warm  water  and  re- 
turned gently  into  the  abdomen.  The 
wound  is  to  be  closed  with  an  interrupted 
or  continuous  suture,  including  the  entire 
thickness  of  the  abdominal  wall. 

Should  the  omentum  be  irreducible,  con- 
gested or  strangulated,  it  must  be  left  in 
position,  plugging  the  wound.  A  compress 
of  antiseptic  gauze,  absorbent  wool,  wood 
wool,  or  lint  soaked  in  boracic  glycerine, 
terebene  oil,  or  warm  water,  should  be  ap- 
plied and  kept  in  position  by  means  of  a 
broad  bandage.  If  no  urgent  symptoms 
supervene,  the  dressings  should  be  left  in 
situ  for  several  days,  and  when  adhesions 
have  been  formed,  a  double  ligature  should 
be  passed  through  the  protruding  fatty 
mass,  just  above  the  level  of  the  skin,  and 
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it  should  be  firmly  tied  in  two  halves.  The 
portion  of  omentum  projecting  above  the 
ligature  should  be  gently  removed  with  the 
knife  or  scissors.  That  part  left  plugging 
the  wound  will  subsequently  granulate,  and 
the  opening  close. 

If,  when  first  seen  by  the  surgeon,  the 
omentum  be  inflamed,  adherent,  suppu- 
rating, or  gangrenous,  the  mass  should  be 
ligatured  and  removed  at  once. 

Protrusion  of  Intestine. — The  pro- 
trusion being  recent,  an  anaesthetic  should 
be  at  once  given,  and  the  projecting  coil 
protected  by  a  sponge  wrung  out  in  hot 
water.  The  gut  having  been  gently  and 
cajrefiilly  cleaned,  it  should  be  returned  into 
the  abdominal  cavity  by  meajis  of  the  thumb 
and  forefinger  of  one  hand  and  the  pressure 
of  the  warm  sponge  with  the  other.  The 
intestine  should  be  followed  into  the  peri- 
toneal cavity,  in  order  that  perfect  reduction 
may  be  effected,  and  that  it  may  not  be 
merely  pressed  back  between  the  peri- 
toneum and  the  abdominal  wall. 

Eeduction  having  been  accompUshed, 
a  piece  of  warm  flat  sponge  should  be 
passed  in  at  the  opening,  and  left  overlying 
the  returned  gut,  untU  the  closure  of  the 
external  woimd  is  aU  but  completed:  it 
should  then  be  withdrawn.  The  silk  sutures 
for  closing  the  abdomen  may  be  either  in- 
terrupted or  continuous,  and  should  include 
the  peritoneum  and  all  textures  composing 
the  abdominal  wall.  Some  surgeons  prefer 
to  close  the  peritoneum  first,  by  means  of 
a  continuous  catgut  suture,  and  afterwards 
the  wound  in  the  parietes.  Pads  of  dry 
lint,  cotton  wool,  or  wood  wool  should  then 
be  applied,  and  maintained  in  position  by 
strapping  and  a  broad  flannel  bandage. 

Should,  however,  the  protruding  mass 
of  intestine  be  large  and  irreducible  through 
the  original  wound,  either  this  must  be 
sufficiently  enlarged  in  an  upward  or  down- 
ward direction,  the  surgeon's  forefinger 
being  introduced  into  the  abdominal  cavity 
to  act  as  a  guide,  until  the  necessary  reduc- 
tion can  be  accomphshed ;  or  the  protruding 
coil  may  be  aspirated  or  punctured  with  a 
small  needle,  and  emptied  of  its  distending 
flatus.  Eeduction  in  a  coUapsed  state  may 
then  be  attempted. 

If  the  protruded  mass  be  already  in- 
flamed or  deeply  congested,  it  should  still 
be  returned  into  the  abdomen,  but  the  ex- 
ternal opening  must  not  be  quite  closed  at 
its  lower  angle,  to  allow  of  the  insertion  of 
a  glass  drainage-tube  for  at  least  twenty- 
four  hours.  Should  the  intestine  be  stran- 
gulated and  gangrenous,  or  very  doubtful- 
looking,    the    opening    in   the    abdominal 


walls  should  be  enlarged  to  relieve  the 
constriction,  and  no  attempt  should  be  made 
at  reduction,  but  the  affected  coU  be  left  in 
situ  and  watched.  In  such  cases,  the  for- 
mation of  an  artificial  anus  offers  the  most 
hopeful  prognosis.  If  the  jejunum  be  the 
injured  part,  and  a  false  anus  supervenes, 
death  will  eventually  take  place  firom  in- 
anition. The  gangrenous  mass  may  either 
be  incised  or  left  to  slough.  The  dressing 
should  be  warm  charcoal  and  linseed 
poultices,  or  antiseptics  such  as  boracio 
acid,  carbolic  and  terebene  oils,  and  iodo- 
form in  powder. 

Wounds  of  Hollow  Viscera. — These 
are  very  grave  injuries,  and  the  prognosis 
is  unfavourable  on  account  of  the  extreme 
shock  which  is  occasioned,  the  extravasa- 
tion of  the  contents  of  the  intestine,  and 
the  subsequent  peritonitis.  The  hollow 
viscera  may  be  injured  by  incised,  punc- 
tured, lacerated,  or  gunshot  wounds,  and 
the  coiling  of  the  intestines  renders  them 
liable  to  be  the  seat  of  multiple  wounds. 
The  relative  fi-equency  of  the  seat  of  in- 
jury is  as  follows : — 1.  Small  intestine.  2. 
Transverse  colon.  3.  Stomach.  4.  As- 
cending and  descending  colon. 

"Wounds  of  the  intestines  may  occiur 
(1)  with  or  (2)  without  protrusion,  and  the 
extent  of  the  injury  will  vary  from  a  mere 
prick  or  wound  a  few  lines  long,  to  com- 
plete severance  of  the  tube.  When  a  mere 
puncture  occurs,  the  mucous  coat  will  often 
prolapse,  and  plug  the  wound  in  the  mus- 
cular and  peritoneal  coats.  When  the  small 
intestine  is  the  portion  of  the  tube  injured, 
the  prognosis  is  more  unfavourable  than 
when  the  colon  is  so  affected,  owing  to  its 
contents  being  more  liquid,  the  covering  of 
the  peritoneum  more  complete,  and  the  tube 
less  fixed  in  position. 

Symptoms. — Severe  and  prolonged  col- 
lapse, pale  and  anxious  countenance,  feeble 
quick  pulse,  cold  and  clammy  extremities, 
vomiting,  thirst,  great  local  pain,  and  the 
escape  of  flatus  and  faeces  through  the 
wound.    Peritonitis  speedily  sets  in. 

Treatment. — The  first  step  in  all  varie- 
ties of  wounds  of  the  hollow  viscera  is  to 
stop  haemorrhage,  and  to  ensure  rest  in 
the  horizontal  position.  Morphia  or  opium 
should  be  administered  for  the  pain,  and  all 
soHd  nourishment  should  be  abstained  firom 
for  three  days,  the  patient  merely  sucking 
ice,  or  taking  fceaspoonfuls  of  warm  or  cold 
water  at  intervals.  If  possible,  the  bowels 
should  be  confined  for  ten  days.  If  the 
large  gut  be  intact,  pancreatised  enemata 
maybe  administered  for  purposes  of  nourish- 
ment. 
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Wound  with  Protrusion, — "When  the 
wound  is  a  mere  prick,  the  peritoneal  cavity 
should  be  carefully  sponged  out,  the  bowel 
returned,  and  the  wound  closed. 

If  the  wound  be  a  few  lines  long,  the  in- 
testinal tube  should  be  held  on  each  side  of 
the  opening  with  forceps,  and  a  catgut  liga- 
ture appHed.  The  intestine  should  then  be 
returned  into  the  abdomen,  and  the  wound 
closed.  The  wound  being  large,  and  the  coats 
of  the  intestine  cleanly  incised,  a  continuous 
carbolised  or  catgut  suture  should  be  ap- 
plied, as  far  as  possible  avoiding  the  mucous 
coat,  and  replacement  effected,  with  closure 
of  the  wound. 

Should  the  wound  of  the  gut  be 
lacerated,  the  intestine  should  be  sewn  to 
the  skin  of  the  parietal  wound,  and  an  ar- 
tificial anus  constituted.  When  the  intes- 
tine is  cut  right  across,  an  endeavour  may  be 
made  to  close  the  wound  by  a  continuous 
silk  hgature,  applied  with  great  care,  to 
bring  similar  textures  into  apposition,  or 
an  artificial  anus  may  be  made.  In  our 
present  state  of  knowledge,  the  latter  pro- 
cedure seems  to  offer  the  best  prognosis. 

Without  Protrusion. — The  wound  in 
the  waU  of  the  abdomen  must  be  carefully 
enlarged,  and  the  opening  in  the  viscera 
looked  for.  If  found,  it  must  be  treated 
according  to  its  dimensions.  {See  above.) 
Should  the  wound  not  be  discovered, 
the  peritoneal  cavity  must  be  thoroughly 
washed  out,  and  a  large  glass  drainage-tube 
passed  down  into  the  pelvis,  the  parietal 
opening  being  closed,  except  at  the  lower 
end.  Thomas  F.  Chavasse. 

ABDOMINAL  ANEURISM.  —  The 

abdominal  aorta  is  subject  to  degenerative 
changes  which  rob  the  vessel  of  its  elas- 
ticity, and  render  it  liable  to  rupture  of  its 
coats  and  the  formation  of  a  false  aneurism ; 
or  the  elastic  coat  may  alone  be  at  fault, 
and  a  permanent  dilatation  of  all  the  coats 
of  the  vessel  may  result,  constituting  a 
true  aneurism  in  the  affected,  part  of  the 
vessel.  The  existence  of  true  aneurism  of 
the  abdominal  aorta  is,  however,  a  very 
rare  occurrence. 

In  this  vessel  another  factor  comes  into 
play  in  producing  aneurism,  viz.  sudden  or 
violent  exertion  of  the  trunk  of  the  body. 
This  often  leads  to  the  formation  of  an 
aneurism  in  a  tolerably  healthy  vessel, 
a  fact  of  importance  in  considering  the 
treatment  of  the  disease,  as  it  is  in  these 
cases,  resulting  from  violent  straining 
of  the  vessel,  that  we  may  look  for  the 
best  results  in  adopting  treatment  by 
pressure. 


Most  of  the   aneurisms  in  this  vessel 
are   sacculated   (60  per   cent.),    and   vary 
!  in  size,   from  the   smallest  pouch-like  de- 
I  pression,  to  sacs  of  a  size  as  large  as  the 
!  vessel  and  the  surrounding  parts  will  per- 
I  mit.    In  these  large  aneurisms  the  internal 
and  middle  coats  of  the  vessel  almost  dis- 
'  appear,  or    exist    as  mere    calcareous    or 
,  atheromatous  patches,  while   the  external 
I  coat  is  often  much  increased  in  thickness, 
j  and  supported  by  adherent  organs.     On  the 
I  other  hand,  the  external  coat  may  become 
attenuated  by  the  pressure  of  surrounding 
parts.    Thus,  either  absorption  of  the  coats 
of  the  vessel,  and  erosion  of  the  surround- 
ing parts,  or  adhesion  and  thickening  of 
its  walls,  may  be  going  on  in  an  aneurism  ; 
and  its  duration  will  be  largely  determined 
by  the  prevalence  of  the  one  or  the  other  of 
these  processes.    The  sac  of  the  aneurism 
may  be  almost  filled  by  coagula  of  blood 
and  fibrin,  or  it  may  be  almost  empty.  This 
difference,  to  a  large  extent,  depends  on  the 
size  of  the  orifice  of  communication  be- 
tween the  sac  and  the  vessel,  by  which  the 
volume  of  the  current  of  blood  in  the  sac  is 
regulated.    This  is  a  matter  of  some  im- 
portance in  enabling  us  to  form  an  opinion 
of  the  treatment  to  be  used.    A  globular 
aneurism,  forming  a  distinct  and  somewhat 
movable  tumour,  is  likely  to  have  a  small 
orifice,  and  is  favourable  for  the  deposition 
of  blood-clot  or  fibrin ;  and  in  it  the  current 
can  be  most  effectually  cut  off  by  pressure 
when  an  aneurism  enlarges. 

While  in  most  cases  aneurisms  of  the 
abdominal  aorta  tend  to  increase  in  size, 
and  eventually  to  burst,  there  are  not  a 
few  cases  on  record  in  which  spontaneous 
cure  has  occurred.  Hodgson  related  the 
case  of  a  small  aneurism  which  had  hol- 
lowed out  the  body  of  a  vertebra  by  pres- 
sure, and  had  then  become  completely 
fiUed'^up  by  the  layers  of  fibrin.  Again,  a 
sacculated  aneurism  has  been  found  doubled 
over  on  its  aperture  of  communication  with 
the  aorta,  and  thus  cured  by  its  own  pres- 
sure. Holmes  quotes  a  case  of  spontaneous 
cure  of  an  aneurism  of  the  cceHac  axis, 
which  he  discovered  in  the  body  of  a  man 
who  had  never  complained  of  any  symptoms 
of  aneurism.  The  sac  was  obHterated,  ex- 
cept a  channel  in  the  centre  filled  with  soft 
clot,  through  which  the  circulation  must 
have  been  maintained  in  the  large  branches 
of  the  cceHac  axis.  He  refers,  also,  to  the 
curious  prepiiration  in  the  Hunterian  Mu- 
seum of  the  abdominal  aorta  of  a  jaguar 
with  an  aneurism  nearly  consohdated. 

Seat  of  the  Disease. — The  disease  may 
occur  at  any  point  in  the  circumference  of 
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the  vessel,  and  the  iate  Dr.  Sibson  has 
shown  that  it  springs  just  as  often  from  the 
front  of  the  vessel  as  from  its  posterior 
aspect.  It  may  be  as  liigh  as  the  pillars  of 
the  diaphi-agm,  or  it  may  occupy  the  origin 
of  the  coehac  axis,  or,  more  frequently,  it 
lies  on  a  level  with,  or  below,  the  renal 
arteries.  It  occurs  less  frequently  id  the 
lower  third  of  the  vessel,  generally  involv- 
ing the  inferior  mesenteric  artery,  if  the 
sac  is  large.  The  arteries  involved  in  the 
aneurismal  pouch  are  either  dilated  or 
obUterated,  the  former  by  the  expansion  of 
the  walls  of  the  vessel,  the  latter  by  pres- 
siu-e  of  the  tumour  as  the  vessel  passes  over 
it,  or  by  plugging  with  fibrin  fr'om  within. 
Pressure  on  the  sm-rounding  organs  often 
results  as  the  aneurism  enlarges,  leading  to 
jaundice,  from  pressure  on  the  hver  or  bile- 
ducts,  or  to  nausea  from  pressure  on  the 
stomach  and  duodenum;  or  to  dysphagia 
from  pressure  on  the  oesophagus,  or  to 
uraemia,  in  rare  cases,  from  pressure  on  the 
kidneys  or  renal  vessels.  Sometimes  organs 
are  pushed  out  of  thefr  natural  position  by 
abdominal  aneurisms,  e.g.  the  liver  may  be 
pushed  forward,  or  the  left  kidney  pushed 
to  the  opposite  side. 

The  vena  cava  is  seldom  compressed, 
and  on  this  account  dropsy  of  the  ex- 
tremities and  enlargement  of  the  superfi- 
cial veins  are  rare  in  abdominal  aneurism. 
The  colon  may  be  compressed,  so  as  to  lead 
to  obstruction  of  the  bowels. 

An  aneurism  which  springs  from  the 
front  of  the  aorta  presses  on  the  gangha 
and  plexuses  of  the  sympathetic  system, 
leading  to  pain  in  the  epigastric  region,  for 
the  most  part.  An  aneiurism  which  springs 
from  the  posterior  aspect  of  the  aorta 
presses  on  the  spinal  nerves,  leading  to 
pain  (chiefly  paroxysmal  and  radiating)  in 
the  back  and  loins.  These  posterior  aneur- 
isms produce  erosion  of  the  vertebrae,  but 
statistics  show  that  the  characteristic  paiu 
may  be  present  without  erosion,  and  erosion 
without  the  characteristic  pain,  so  that  no 
relation  exists  between  pain  and  erosion. 
The  pains  doubtless  arise  from  pressure  on 
the  spinal  nerves. 

Abdominal  aneurisms  are  liable  to  rup- 
ture ;  and  the  formation  of  a  diffuse 
aneurism,  when  bleeding  occurs  into  the 
areolar  tissue,  is  the  result.  Rupture  may 
also  occur  on  the  surface  of  the  skin  or 
mucous  membrane,  or  into  the  peritoneal 
cavity. 

The  Causation  of  the  Disease. — The 
predisposing  cause  is  degeneration  of  the 
coats  of  the  vessel.  The  chief  exciting 
cause  is  strain  produced  by  over-exertion. 


Advanced  age,  syphiHs,  intemperance,  and 
aU  other  influences  which  impafr  the  con- 
stitution, lead  to  these  degenerative  changes 
of  the  tissues  which  favour  aneurism.  In 
the  writer's  opinion,  syphiUs  is  most  often 
the  principal  factor  in  this  disease.  The 
occupations  which  seem  to  predispose  to 
the  disease  are  all  of  a  laborious  nature — 
smiths,  strikers,  excavators,  navvies,  por- 
ters, paviours,  being  its  victims.  Where  the 
disease  occurs  apart  from  great  bodily  exer- 
tion, we  may  infer  the  existence  of  con- 
siderable degeneration  of  the  vessel. 

Symptoms. — Pain  is  the  earhest  and 
most  prominent  symptom — sometimes  con- 
tinuous, with  occasional  paroxysms  of  in- 
creased severity;  at  other  times,  ahnost 
entfrely  paroxysmal  or  intermittent.  It 
occurs  in  the  epigastrium  or  hypogastrium, 
and  in  the  back  or  loins ;  in  the  former 
cases  it  indicates  aneurism  of  the  front  of  the 
aorta,  in  the  latter  it  indicates  a  posterior 
aneurism.  The  pain  radiates  around  the 
trunk,  down  the  extremities,  and  into  the 
testicle.  It  \faries  in  character,  as  indicated 
by  the  words  turning,  catching,  twisting, 
lancinating,  or  boring.  Often  a  dull  pain 
when  continuous,  it  becomes  sharp  and 
severe  when  paroxysmal.  A  pulsaiing  tu- 
mour is  also  a  very  prominent  symptom. 
The  pulsation  is  generally  felt  equally  in 
all  directions,  and  the  tumour  is  felt  to 
expand  under  the  hand  with  each  pulsation 
of  the  aorta.  A  double  shock  is  sometimes 
felt  when  the  tumour  is  so  near  the  heart 
as  to  receive  an  impulse  from  it. 

The  tumour  is  generally  fixed,  its  non- 
mobility  with  the  diaphragm  being  highly 
characteristic.  The  pulsation  may  be  felt 
in  the  epigastrixmi,  a  little  to  the  left  of  the 
middle  line,  or  it  may  be  covered  by  the 
margins  of  the  left  ribs.  More  rarely  it 
inclines  to  the  right,  pushing  forward  the 
hver  with  each  impulse.  It  sometimes 
Hes  so  deeply  in  this  region  as  to  be  barely 
perceptible  on  deep  pressure. 

The  diagnosis  in  these  cases  is  rendered 
extremely  difficult,  especially  when  we  re- 
member how  vividly  a  nervous  pulsation  of 
the  aorta  will  simulate  an  aneurism.  In 
the  latter  case,  we  have  an  aneurism  with 
scarcely  perceptible  pulsation,  and  in  the 
former  we  have  violent  pulsation  of  the 
aorta  without  an  aneurism.  The  tumour 
may  appear  in  the  loin  or  in  the  groin,  and 
may  simulate  a  lumbar  abscess  in  the  one 
case,  or  a  psoas  abscess  in  the  other.  It 
may  also  be  mistaken  for  disease  of  the 
spleen  and  kidney.  Let  it  be  specially 
noted  that  an  aneurism  may  exist  whera. 
no  tumour  at  all  can  be  felt. 
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The  pulsating  tmnour  may  vary  in  size, 
shape,  and  consistency  to  ahnost  any  ex- 
tent, so  that  no  valuable  indication  can  be 
derived  from  these  points,  but  it  possesses 
a  special  characteristic  in  the  hellows-mur- 
mur^  which  occurs  in  a  large  number  of 
cases.  If  this  murmur  be  systolic  in  time, 
and  be  distinct  from  any  cardiac  murmur 
which  may  exist,  it  becomes  a  very  reliable 
sign  of  the  disease.  In  all  doubtful  cases 
the  stethoscope  should  be  applied  to  the 
left  vertebral  groove,  as  well  as  in  front, 
since  a  murmiur  audible  in  the  back  is 
strong  evidence  of  the  disease. 

Dyspnoea  from  pressure  on  the  dia- 
phragm, cough  from  the  same  cause,  dys- 
phagia from  pressure  on  the  oesophagus, 
nausea,  spasmodic  flatulent  pain  and  con- 
stipation from  pressure,  are  secondary 
symptoms ;  as  also  are  niunbness  or  cold- 
ness of  the  legs,  formication,  pricking  pain 
and  loss  of  power  in  the  lower  extremities. 
On  the  other  hand,  ascites  and  anassirca  are 
exceedingly  rare  in  this  disease.  It  must 
not  be  forgotten  that  all  these  symptoms 
may  subside  for  a  time,  and  apparent 
recovery  may  take  place,  until  sudden  death 
reveals  the  secret  existence  of  the  disease. 
In  most  cases,  if  not  cured  by  treatment, 
the  patient  passes  through  a  period  of  in- 
creasing pain,  restlessness,  insomnia,  ema- 
ciation and  exhaustion,  until  rupture  puts 
an  end  to  his  sufferings. 

Let  it  be  noted  that  the  following 
symptoms  are  rare  in  aneurism,  and  contra- 
indicate  the  presence  of  the  disease : — 
Rapidity  of  pulse,  oedema  of  the  lower  ex- 
tremities, ascites,  enlargement  of  the  super- 
ficial abdominal  veins  ;  the  presence  of  pus, 
mucus,  blood,  or  albumen  in  the  urine, 
jaundice,  mobility  of  tumour  without  mur- 
mur, the  mahgnant  cachexia  of  cancer,  and 
the  deposits  of  cancer  or  tubercle. 

The  duration  of  the  disease  varies  from 
a  few  months  to  many  years.  After  the 
first  appearance  of  prominent  symptoms, 
the  patient  rarely  lives  more  than  eighteen 
months,  and  generally  dies  within  three 
months,  unless  he  is  rescued  by  surgical 
or  medical  treatment. 

Death  may  occur  from  exhaustion,  pres- 
sure on  vital  parts,  or  haemorrhage.  The 
haemorrhage  may  be  suddenly  fatal,  or  it 
may  let  life  ebb  out  in  a  gentle  stream,  and 
the  patient  may  get  relief  of  aU  his  symp- 
toms before  he  dies.  When  the  bleeding 
occurs  into  the  peritoneum  death  is  sudden, 
and  when  into  the  stomach,  lungs,  or 
bowels,  blood  will  often  be  discharged  from 
these  cavities  before  death.  The  occurrence 
of  bleeding  is  often  followed  by  the  forma- 


tion of  a  soft,  semi-fluctuating  tumour  in 
one  of  the  abdominal  regions,  indicating 
the  formation  of  a  diffuse  aneurism. 

Treatment. — The  treatment  of  abdo- 
minal aneurisms  has  come  within  the  range 
of  practical  surgery  during  the  last  twenty 
years.  Previously,  these  diseases  were  re- 
garded as  beyond  the  pale  of  surgical  treat- 
ment, and  the  efforts  to  cure  them  consisted 
mainly  in  a  system  of  resting  the  parts ; 
while  the  circulation  of  blood  was  reduced 
by  medicines  and  diet  to  a  level  which  was 
supposed  to  be  conducive  to  the  formation 
of  layers  of  fibrin,  by  which  the  aneurismal 
sac  might  be  filled  up. 

Since  the  year  1864  a  considerable  num- 
ber of  cases  have  been  cured  by  the  appli- 
cation of  the  rapid-pressure  treatment — i.e. 
by  applying  pressure  to  the  aorta,  above  the 
seat  of  the  aneurism,  so  as  to  stop  the  cir- 
culation of  blood  in  the  vessel.  Tins  method 
of  rapid  and  complete  pressure  in  the  case 
of  aneurisms  of  the  abdominal  cavity  has 
estabhshed  the  following  points : — 

1.  That  aneurisms  of  the  abdominal  aorta 
(or  its  branches)  are  curable  by  pressure. 

2.  That  pressure  is  not  necessarily  a 
long  process,  as  had  been  previously  sup- 
posed, but  when  efficiently  appHed  its  action 
may  be  rapid — so  rapid  as  to  reduce  its 
appHcation  from  many  hours  to  as  mamy 
minutes  in  some  cases. 

3.  That  occlusion  of  the  aorta  may  occur 
suddenly,  without  much  risk  to  the  patient, 
and  that  a  very  rapid  opening  up  of  new 
channels  by  the  anastomoses  of  vessels 
is  the  means  by  which  circulation  is  re- 
established in  the  lower  parts  of  the  body. 

4.  That  the  administration  of  chloroform 
is  necessary  in  the  appHcation  of  this  rapid 
method,  inasmuch,  as,  without  it,  currents 
of  blood  are  liable  to  pass  through  the  sac 
of  the  aneurism,  and  disturb  the  coagulation  ij 
going  on  there. 

6.  It  is  probable,  from  the  rapidity  with 
which  the  cure  of  a  large  aneurism  may 
take  place,  that  the  process  depends  on 
coagulation  of  blood  to  a  large  extent,  and 
not  on  the  deposition  of  layers  of  fibrin  only. 

Before  adopting  any  surgical  measure 
for  the  cure  of  aneurism  of  the  abdominal 
aorta,  it  is  advisable  to  try  the  effect  of 
absolute  rest  in  the  recumbent  position  for 
two  or  three  weeks,  and  during  this  period 
of  rest  the  treatment  by  iodide  of  potas- 
sium in  large  doses  should  also  be  adopted. 
The  success  attending  Tuffnell's  treatment 
by  diet  and  rest  alone  woidd  justify  this 
preliminary  process,  and  the  still  greater 
success  following  the  use  of  large  doses 
(30  grains  three  times  daily)   of  iodide  oi 
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potassium,  gives  this  treatment  a  fair  pros- 
pect of  success. 

Should  the  trial  of  rest,  spare  diet,  and 
iodide  of  potassium  have  produced  no  change 
for  the  better,  either  in  the  disease  or  in  the 
condition  of  the  patient^  V7e  are  justified  in 
resorting  to  the  use  of  pressure. 

Two  things  are  now  to  be  considered : 

1.  The  state  of  the  patient  as  to  general 
health,  as  to  the  state  of  the  heart  and  ar- 
teries, and  as  to  the  state  of  the  kidneys. 

2.  The  site  and  anatomical  relations  of 
the  aneurism. 

First,  as  to  the  general  condition  of  the 
patient,  it  is  most  essential  to  examine  the 
important  viscera,  and  the  existence  of 
organic  disease  of  any  of  them  is  to  be  re- 
garded as  an  obstacle  to  the  success  of  the 
pressure  treatment.  Cachexia,  either  general 
or  specific,  also  negatives  the  hope  of  success. 
Secondary  and  tertiary  syphilis  may  yield 
to  the  iodide  of  potassium,  which  should 
be  fully  tried  in  such  cases.  The  cachexia 
of  cancer  is  of  course  decisive.  Ordinary 
anaemia  is  unfavourable.  Ascites  renders 
pressure  impossible,  and  oedema  of  any 
kind  should  be  traced  to  its  source.  Should 
it  indicate  renal  disease,  with  the  sUghtest 
trace  of  albumen,  blood,  or  casts  ia  the  urine, 
the  pressure  treatment  is  thereby  contra- 
indicated.  In  aU  cases  the  urine  should 
be  carefolly  and  repeatedly  examined  for 
albumen  and  sugar.  Above  all  it  is  neces- 
sary to  determine  the  state  of  the  arterial 
system.  Extensive  degeneration,  heart- 
disease,  the  existence  of  another  aneurism 
in  the  chest  or  elsewhere,  all  contra-indicate 
a  favourable  result.  Should  there  be  an 
absence  of  these  unfavourable  conditions, 
the  next  step  will  be  to  inquire  if  the  site 
of  the  aneurism  permits  of  pressure  being 
appHed. 

In  considering  the  question  of  site  in 
relation  to  the  appUcation  of  pressure,  two 
methods  may  be  pursued: — 1.  The  ready 
method  of  trying  the  appHcation  of  a  tourni- 
quet under  chloroform,  to  ascertain  if  there 
is  space  enough  above  the  aneurism  to 
permit  of  the  vessel  being  fully  compressed 
by  the  instrument.  2.  It  wOl  be  found  that 
pressure  can  rarely,  if  ever,  be  brought  to 
bear  on  the  vessel  alDove  the  renal  arteries. 

If,  however,  in  a  very  taU  patient  with  a 
short  chest  and  a  wide  epigastrium,  pressure 
were  contemplated,  it  would  be  unwise  to 
venture  on  it  without  duly  considering  the 
site  of  the  renal  arteries  in  such  a  subject. 
In  ordinary  subjects  there  is  no  need  to 
insist  on  the  rule,  'that  pressure  should 
never  be  applied  on  or  above  the  renals,'  as 
this  is  simply  impossible.     So  that  we  may 


safely  say  that  we  may  press  as  high  up  as 
we  can  apply  the  pad  of  the  tourniquet. 
In  most  cases  this  point  will  be  found  to 
coincide  with  the  left  triangle  of  the  epigas- 
trium. Although  aneurisms  above  the  renal 
arteries  are  never  cured  or  treated  hj  proxi- 
mal pressure,  they  admit  of  treatment  by 
distal  pressure.  Mr.  Bryant's  case  shows 
that  curative  changes  do  occur  in  the  aneu- 
rism, even  as  high  as  the  coeUac  axis,  when' 
subjected  to  distal  pressure.  Where  other 
conditions  are  favourable  we  should  con- 
tinuously try  distal  pressure  when  other 
means  fail  to  reUeve  the  patient. 

Below  the  origin  of  the  renal  arteries 
there  is  nothing  to  prevent  the  use  of  pres- 
sure. It  is  here  both  a  practicable  and 
tolerably  safe  procedure. 

Let  us  now  proceed  to  state  what  is  to 
be  done  in  a  case  where  the  trial  of  the 
rapid-pressure  treatment  for  abdominal 
aneurism  has  been  decided  on.  The  patient 
needs  to  have  the  abdominal  viscera  un- 
loaded, as  far  as  possible,  by  a  gentle  aperient 
which  removes  flatus  while  acting.  One 
aloe  and  assafoetida  pill,  followed  by  mag- 
nesia and  rhubarb  with  ginger  and  other 
carminatives,  wUl  probably  do  this.  If 
necessary  an  enema  of  assafoetida  and  tur- 
pentine may  be  given.  The  bladder  is  to 
be  emptied.  Nothing  of  a  solid  nature  is  to 
be  eaten  for  three  or  four  hours  before  the 
operation.  The  next  step  is  to  administer 
chloroform,  and  to  put  the  patient  fully 
under  its  influence  before  attempting  pres- 
sure. Sometimes  a  preliminary  adrninis- 
tration  of  chloroform  may  be  tried,  to  see 
how  far  and  how  easily  the  pressure  may 
be  appHed  without  injury  to  the  patient.  As 
the  patient  may  become  exhausted  by  the 
long-continued  ajiaesthesia,  the  administra- 
tion of  strong  peptonised  beef-tea  enemata, 
during  the  operation,  is  necessary,  and  in 
some  cases  brandy  in  the  enemata  is  needed. 

The  tourniquet  may  be  that  of  Lister,  or 
Carte,  or  the  ordinary  horse-shoe  tourniquet 
may  suffice.  In  the  hands  of  an  experienced 
surgeon  the  horse-shoe  tourniquet  is  best, 
as  he  will,  by  skilfully  guiding  it,  be  able  to 
keep  it  on  the  vessel  during  any  accidental 
movement  of  the  patient.  The  most  im- 
portant point  in  applying  pressure  is  to 
secure  that  amount  of  it  which  will  stop  the 
flow  into  the  aneurism,  without  injuring 
adjacent  or  intervening  parts.  Experience, 
tactile  skill,  manual  dexterity,  and  soimd 
judgment  v^ill  best  aid  the  operator  here, 
and  it  wiU  be  seen  that  no  mere  tyro  or 
student  can  be  trusted  in  such  a  dehcate 
operation.  The  surgeon  must  make  up  his 
mind  to  give  up  a  flay  to  the  work  and  to 
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take  the  immediate  supervision  of  every 
detail,  if  he  is  to  succeed.  Apart  from  the 
consideration  of  internal  injury  which  may 
be  inflicted  by  the  pressure,  there  is  the  all- 
important  point  of  fully  and  completely 
arresting  all  flow  of  blood  through  the 
aneurism,  which  is  essential  to  a  rapid 
result. 

If  a  rapid  cure  is  aimed  at,  the  shorter  the 
period  of  pressure  in  this  region  the  better. 
The  operator  must  bear  in  mind  that,  every 
time  he  allows  a  current  of  blood  to  slip  past 
the  tourniquet,  the  chance  of  a  rapid  cure 
is  reduced.  If  these  rushes  of  blood  are 
allowed  to  take  place,  the  cure  cajmot  be 
rapid,  for  each  current  breaks  in  on  the 
coagulating  process  and  carries  the  sta- 
tionary blood  onward,  so  that  the  process 
has  to  be  recommenced.  Granted  that  each 
time  a  volume  of  blood  is  held  stationary  a 
layer  of  fibrin  may  be  deposited,  that  does 
not  lead  to  a  rapid  result.  It  may  lead  to  a 
cure  by  alternated  layers  of  fibrin  and 
blood,  but  this  means  the  prolonged  and 
probably  the  repeated  application  of  the 
tourniquet.  To  succeed  in  a  first  attempt 
of  two,  three,  four  or  more  hours,  we  must  | 
have  full  command  of  the  aorta,  and  aim  i 
at  holding  the  blood  in  the  aneurism  un- 
disturbed. In  all  cases  slight  currents  will  ! 
pass  through  the  sac,  and  thus,  instead  of 
one  mass  of  coagulated  blood  filling  the 
vessel,  we  are  sure  to  have  successive  de- 
posits of  coagula. 

The  writer  has  again  and  again  suc- 
ceeded in  stopping  the  pulsations  in  an 
aneurism  by  holdLig  the  vessel  with  a 
firm  and  careful  hand  for  half  an  hour, 
after  unsuccessful  pressure  had  been  tried 
for  a  good  many  hours.  When  the  pres- 
sure does  not  succeed  in  reducing  the 
size  or  pulsation  of  an.  aneurism  in  four 
or  five  hours,  we  must  carefully  look  to 
the  state  of  the  patient,  and  the  sHghtest 
indication  of  failure  of  the  pulse  or  shock 
must  warn  us  to  remove  the  pressure  and 
chloroform,  and  ascertain  how  the  patient 
has  borne  the  treatment.  Unless  there  is  an 
entire  absence  of  any  evidence  of  shock  or 
injury  to  the  ganghonic  nerve-centres,  of 
failure  of  the  heart's  action,  or  injury  to  the 
stomach  or  duodenum  from  pressure,  we 
must  postpone  our  efforts.  By  trying  the  pres- 
sure too  long  or  too  severely  our  object  will 
be  defeated.  When  the  pressure  is  removed, 
it  is  not  infrequently  noticed  that,  although 
the  aneurism  still  pulsates,  its  pulsations 
are  much  reduced  in  force  and  extent.  In 
these  cases  it  is  well  to  watch  the  patient, 
aaid  to  keep  him  at  rest,  free  from  the 
slightest  excitement,  as  it  is  probable  the 


'  pulsations  will  gradually  disappear,  and  the 
aneurism  may  thus  be  cured. 

Where  proximal  pressure  fails,  or  is  in- 
admissible, the  application  of  distal  pres- 
sure is  advisable,  and  some  authorities  urge 
the  application  of  distal  as  well  as  proximal 
pressure  in  all  cases.  After  the  consolida- 
tion of  an  aneurism,  it  is  necessary  to  apply 
warmth  to  the  extremities  and  flannel  to  the 

'  abdomen,  and  to  feed  the  patient  cautiously. 

New  vessels  will  appear  in  the  abdominal 

waU  in  a  few  days,  and  after  a  lengthened 

period  pulsation  may  be  felt  in  the  iliac  and 

I  femoral  arteries.  William  Murray. 

I  ABDOMIISTAL  HEENIA.— This  term 
is  applied  to  protrusions  through  the  an- 
tero-lateral  parts  of  the  abdominal  parietes 
below  the  umbilicus,  exclusive  of  those 
through  the  inguinal  canal.  The  hernia  is 
usually  in  the  middle  line,  and  raost  com-j 
monly  foUows  operation  wounds,  as  that 
for  ovariotomy.  The  rupture  may  appear 
within  a  few  weeks  of  the  healing  of  the 
ovariotomy  wound ;  but,  as  a  rule,  it  does 
not  present  itself  until  many  months  have 
elapsed.  It  may  not  be  noticed  until  after 
an  inters'^al  of  years.  It  may  follow  upon 
accidental  wounds,  upon  abscess,  contusions, 
rupture  of  the  abdominal  muscles,  de- 
structive burns,  and  may  be  apparently  the 
consequence  of  pregnancy,  ascites,  &c. 

It  is  usually  met  with  in  female  adults. 
The  tumours  formed  are,  as  a  rule,  large. 
The  sac  often  has  no  neck.  In  some  ruptures 
of  old  standing  the  tumour  may  become 
pendulous.  These  hernisB  are  seldom  the 
seat  of  acute  change.  The  more  pendulous 
may  become  incarcerated  when  they  contain 
colon,  some  of  the  smaller  and  more  cir- 
cumscribed protrusions  may  be  the  seat  of 
inflammation,  but  the  strangulation  of  a  ven-  ii 
tral  hernia  is  an  occurrence  of  great  rarity.    ■■ 

The  rupture  should  be  supported  by  a 
suitable  abdominal  belt. 

Frederick  Treves. 

ABDOMINAL  SECTIOIS'.  See  La- 
parotomy; CESAREAN  Section;  Ovari- 
OTOMY ;  Oophorectomy  ;  Uterus,  Extirpa- 
tion of. 

ABDOMINAL  SURGERY.— No  de- 
partment of  surgery  has  made  more  rapid 
progress  during  the  last  quarter  of  a  century 
than  that  of  the  abdomen.  The  fear  of 
peritonitis  which  prevailed  so  strongly  in 
the  early  part  of  the  century  deterred  sm*- 
geons  from  opening  the  cavity  of  the  ab- 
domen, except  under  the  most  desperate 
circiunstances,  and  the  delay  thus  en- 
couraged was  of  itself  in  great  measure 
the  cause  of  the  fatal  result  so  firequently 
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witnessed.  The  first  ovariotomists  had  to 
encounter  not  merely  the  ordmary  difficul- 
ties inherent  to  all  novel  procedures,  but 
had  to  withstand  the  violent  prejudices  of 
those  whose  knowledge  was  limited  to  the 
bad  teaching  of  former  years,  and  whose 
experience  was  nil. 

Probably  the  experimental  teaching  of 
Spencer  Wells,  that  the  edges  of  the  cut 
peritoneum,  when  brought  together,  would 
unite  in  a  few  hours,  was  the  greatest  step 
towards  the  success  of  modern  abdominal 
surgery ;  and  next  must  be  put  the  practice 
of  perfect  cleanliness,  so  little  thought  of  in 
former  years,  both  as  regards  the  body  of 
the  patient  and  his  surroundings,  and  the 
hands  and  instruments  of  the  surgeon. 
Whether  the  strictly  antiseptic  practice  of 
Lister  has  done  much  for  abdominal  surgery 
must  still  be  considered  suh  judice.  Ovari- 
otomy had  become  a  success  before  the  days 
of  carbohc  spray,  and  it  is  yet  an  open 
question  whether  more  is  not  lost  than 
gained  by  exposing  the  interior  of  the  peri- 
toneum and  the  contents  of  the  abdomen 
to  a  carbolic  or  other  antiseptic  spray  for 
one  or  two  hours  at  a  time. 

The  treatment  of  certain  Injuries  of 
THE  Abdomen,  notably  of  rupture  of  the 
bladder,  has  been  greatly  influenced  by 
modem  views,  and  the  question  of  opening 
the  abdomen  with  the  view  of  stitching  up 
the  bladder  may  now  be  fairly  entertained. 
In  the  treatment  of  Intestinal  Obstruc- 
tion, the  operation  of  laparotomy  for  the 
division  of  a  band  or  the  unfolding  of  an 
intussusception  has  yielded  excellent  re- 
sults, and  has  emboldened  surgeons  to  re- 
move gall-stones,  and  even  to  excise  por- 
tions of  the  iatestinal  canal  (Enterectomy). 
Gastrostomy,  for  the  relief  of  stricture 
of  the  oesophagus,  has  become  a  success, 
at  least  in  cases  of  traumatic  stricture ; 
and  forcible  dilatation  of  the  pylorus  has 
yielded  better  results  than  excision  of  that 
sphincter. 

Early  Colotomy  has  been  proved  greatly 
to  prolong  hfe,  in  comparative  comfort,  when 
the  large  intestine  is  the  seat  of  cancer, 
and  in  a  few  instances  an  attempt  has  been 
made  to  excise  the  diseased  structure  (Co- 
lectomy). Eemoval  of  the  lower  end  of 
the  rectum  is  an  operation  which  must  be 
said  to  be  stiU.  on  its  trial,  since  the  cases 
suitable  for  its  performance  are  few  and  far 
between,  whilst  the  risks  of  the  proceeding 
are  great,  and  its  after-results  are  not,  so  far, 
very  encouraging. 

The  whole  surgery  of  the  Female  Pelvic 
Organs  has  undergone  a  change.  Ovario- 
tomy is   no  longer   confined  to  enormous 


tumours,  the  bulk  of  which  is  estimated  by 
the  gallons  of  fluid  contained,  but  ovarian 
tumours  are  diagnosed  and  removed  when 
small,  and  diseased  and  painful  ovaries 
with  no  special  enlargement  are  extracted 
(Oophorectomy),  wMst  the  Fallopian 
TUBES  are  also  dealt  with  if  necessary. 
Uterine  tumours  are  removed  when  ne- 
cessary by  abdominal  incision,  with  little 
more  risk  than  those  of  the  ovary,  and 
Excision  of  the  Uterus  for  malignant 
disease  is  now  a  recognised  surgical  pro- 
ceeding. 

The  sin-gery  of  the  Kidney  has  grown 
up  with  a  rapidity  almost  marvellous.  In- 
cision for  the  reUef  of  renal  abscess  (Neph- 
rotomy) has  been  followed  by  the  successful 
removal  of  calculi  from  the  kidney  or  its 
pelvis  (Nephro-lithotomy)  ;  and  even  re- 
moval of  the  entire  kidney,  for  mahgnant 
disease  (Nephrectomy),  has  been  crowned 
with  success. 

The  surgery  of  the  Urinary  Organs  has 
received  a  notable  extension  by  the  success- 
ful removal  of  Tumours  of  the  Bladder 
in  many  cases  till  lately  deemed  irreme- 
diable ;  and  the  revival  of  the  supra-pubie 
method  of  Lithotomy,  rendered  at  once 
easy  and  safe  by  the  distension  of  the 
rectum,  offers  a  prospect  of  increased  suc- 
cess in  the  treatment  of  large  calcuh. 

Christopher  Heath. 

ABDOMIlSrAL  TUMOURS,  Dia- 
gnosis of. —  The  pathological  conditions 
which  produce  recognisable  swellings  or 
tumours  of  the  abdominal  walls,  or  of  the 
organs  contained  in  the  cavity,  are  very 
numerous,  and  though  each  will  be  found 
in  its  proper  place  in  the  special  articles, 
some  general  notice  of  these  diseases  i& 
necessary.  It  is  obviously  unpossible  to 
deal  with  the  causes,  pathology,  diagnosis, 
symptoms  and  treatment  of  each,  but  the 
following  is  the  method  which  should  be 
employed  in  their  general  diagnosis. 

The  patient  should  be  laid  on  the  back 
with  the  head  and  shoulders  well  supported 
by  an  inclined  plane  of  pillows,  and  the 
knees  should  be  raised,  and  if  necessary 
also  supported  by  a  firm  pillow  placed  un- 
der them,  so  that  the  abdominal  muscles  are 
relaxed.  The  whole  surface  of  the  abdomen 
should  be  thoroughly  exposed  to  view,  and 
the  relaxation  will  be  aided  by  keeping  the 
patient  in  conversation,  or  causing  a  succes- 
sion of  deep  respirations  to  be  made,  while 
the  mouth  is  held  open.  Careful  inspec- 
tion, palpation,  percussion,  and  auscultation 
should  then  be  employed.  If  the  parts 
which  appear  to  be  healthy  are  first  syste- 
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matically  examined  by  the  above  methods, 
a  diagnosis  by  exclusion  is  made,  which 
can  then  be  confirmed,  or  corrected,  by 
varying  the  position  of  the  patient,  and 
repeating  the  examination.  It  is  always 
better  to  pass  from  healthy  to  diseased 
structures,  than  to  examine  the  tumour  first. 

The  systematic  examination  will  be 
easier  if  the  tumours  are  considered  in 
three  groups :  1.  Timiours  of  the  abdominal 
parietes ;  2.  Tumours  of  the  peritoneum, 
and  of  the  organs  contained  in  its  cavity  ;  3. 
Tumours  of  the  tissues  and  organs  which 
lie  behind  the  peritoneum. 

1.  Tumours  of  the  Abdominal  Parietes. 
The  only  growths  in  the  parietes  which 
will  be  loimd  difficult  to  differentiate  firom 
tumours  contained  in  the  peritoneum,  are 
those  which  are  prone  to  cause  inflamma- 
tion of  the  peritoneal  surfaces,  and  thus  to 
contract  adhesions  to  the  organs  contained 
in  the  cavity,  especially  to  the  omentum 
and  intestines.  These  are  inflammation 
(cellulitis),  abscess,  hydatid  cysts,  carcinoma 
and  sarcoma. 

Injla/mmation. — Considerable  swellings 
of  a  diffused  nature  may  arise,  from  some 
part  of  the  areolar  or  fibrous  tissues  of  the 
abdominal  wall. 

Abscess. — A  later  stage  of  inflamma- 
tion, but  one  not  necessarily  reached,  if 
rest  and  appropriate  soothing  treatment  be 
used  in  time.  It  is  most  common  in  the 
sheaths  of  the  muscles,  as  the  result  of 
strain  or  other  injury. 

Cysts. — The  most  common  are  hydatids 
and  sebaceous  cysts. 

Fatty  Tumours  are  not  at  aU  rare. 

Fibrous  Tu/mours. — These  are  of  fre- 
quent occurrence,  and  usually  arise  fi'om 
the  sheaths  of  the  muscles. 

Ga/rcinoma  is  rare,  but  is  occasionally 
met  with,  especially  in  the  neighbourhood 
of  the  umbihcus. 

Sarcoma,  in  some  of  its  many  forms, 
though  not  so  common  as  the  simple 
fibrous  tumour,  is  much  more  often  met 
with  than  carcinoma. 

Obesity,  (Edema,  and  Elephantiasis 
must  also  be  noted  as  affections  of  the 
parietes  not  infrequently  mistaken  for  intra- 
peritoneal tumours. 

Hernia. — The  ventral  and  umbilical 
forms  of  hernia  may  contain  either  seriun, 
omentum,  or  intestine.  The  ovary  and  a 
portion  of  a  fibro-myoma  of  the  uterus  have 
also  been  found  in  ventral  herniee.  This 
disease  is  placed  in  this  group  because, 
though  really  intra-peritoneal,  it  is  from 
its  earliest  formation  a  projection  into  or 
through  the  tissues  forming  the  parietes. 


Contraction  of  Abdominal  Muscles. — 
A  single  muscle  or  a  group  may  suffer  from 
spasmodic  contraction,  and  simulate  a  solid 
growth  (phantom  tumour). 

2.  Intra-peritoneal  Twmowrs  may  arise 
from — 

Peritoneum. —  Any  part  of  the  peri- 
toneal membrane  may  be  itself  the  seat  of 
a  solid  or  cystic  growth.  The  former  are 
usually  mahgnant,  and  though  occasionally 
primary  are  more  often  secondary. 

Liver. — The  diseases  of  the  liver  which 
give  rise  to  abdominal  tumour  are  degenera- 
tions causing  enlargement  of  the  whole 
organ,  such  as  the  early  stage  of  cirrhosis, 
amyloid  degeneration,  and  carcinoma;  sim- 
ple serous  cysts,  abscess,  hydatids,  and  car- 
cinoma affecting  one  lobe  rather  than  the 
whole  organ. 

Gall-bladder. — GaU-stones  are  the  most 
common  cause  of  enlargement  of  this  organ, 
but  it  is  also  Hable  to  distension  fi:om  catar- 
rhal occlusion  of  the  duct,  and  it  is  oc- 
casionally the  seat  of  mahgnant  tumour. 
One  very  remarkable  case  of  soUd  tumour 
has  come  under  the  notice  of  the  writer. 
Its  seat  was  verified  by  exploratory  incision, 
and  it  entirely  disappeared,  apparently  from 
changes  induced  by  firee  puncture  with  the 
aspirating  needle. 

Pancreas. — This  organ  is  occasionally 
the  seat  of  mahgnant  disease,  and  may 
form  an  abdominal  tumour  of  very  con- 
siderable size. 

Spleen. — Abscess  of  the  spleen,  simple 
cystic  disease,  hydatids,  simple  hyper- 
trophy, and  enlargement  as  a  part  of  the 
general  disease  leukaemia,  are  all  met  with 
as  abdominal  tumours,  and  with  the  excep- 
tion of  the  last  are  of  great  importance  to 
the  practical  surgeon. 

Stomach. — Cancer  is  the  disease  which 
most  often  affects  this  organ,  so  as  to  cause 
a  definite  tumour.  Unusual  distension 
with  food  or  gas  may  also  have  to  be  con- 
sidered, and  in  females  large  collections  of 
hair,  cotton,  &c.,  may  be  occasionally  met 
with,  and  are  exceedingly  difficult  to  dif- 
ferentiate from  faecal  impaction  in  the  large 
intestine. 

Intestine. — Faecal  impactions,  volvulus, 
intussusception,  carcinoma,  and  sarcoma  aU 
form  abdominal  tumours  of  a  kind  requiring 
great  care  for  correct  diagnosis. 

Omentum. — Cancer,  hydatids,  and  sim- 
ple cysts  are,  in  the  order  in  which  they 
are  given,  the  tumours  most  common  in 
the  omentum. 

The  Mesentery  is  liable  to  the  same 
diseases  as  the  omentum,  and  has  been 
known  to  be  the  seat  of  very  large  sarco- 
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mata  and  cystosarcomata.  It  occupies  a 
position  between  the  intra-peritoneal  and 
retro-peritoneal  groups,  and  its  cystic 
growths  are  very  difficult  to  diagnose  from 
renal  tumours. 

Bladder. — Distension. 

Uterus. — Pregnancy,  hydramnios,  hy- 
datidiform  degeneration  of  the  chorion, 
moles,  fibro-cystic  tumour,  fibro-myoma, 
sarcoma,  carcinoma,  metritis,  hasmato- 
metra,  physometra,  and  abscess  of  the 
uterine  wall,  aU  cause  enlargements  of  this 
organ,  which  have  to  be  considered  in  exa- 
mining an  abdominal  tumour. 

Boimd  Ligaments. — Fibrous  tumours  of 
these  Hgaments  sometimes  attain  a  very 
considerable  size,  but  they  are  usually  more 
in  the  groin  than  in  the  abdomen. 

Broad  Ligament. — Simple  cysts,  par- 
ovarian cysts,  papilloma-bearing  cysts, 
hydatids,  cellulitis,  abscess,  fibroma  and 
sarcoma,  all  have  their  seat  in  this  liga- 
ment, and  are  often  extremely  difficult  to 
diagnose  from  like  affections  of  the  ovary. 

Fallopia/n  Tubes. — Hydro-salpinx  (ac- 
cumulation of  serum  in  the  tube),  pyo- 
salpinx  (accumulation  of  pus  in  the  tube), 
haemato-salpinx  (accumulation  of  blood  in 
the  tube),  papillomatous  disease  of  the 
lining  membrane,  and  tubal  pregnancy,  are 
all  conditions  which  may  present  them- 
selves as  abdominal  tumours,  though  they 
are  more  often  confined  to  the  pelvis. 

Ovaries. — Unilocular  and  multilocular 
cysts,  dermoid  cysts,  fibroma,  sarcoma, 
carcinoma,  abscess  and  ovarian  pregnancy, 
are  aU  of  great  importance,  and  the  cysts 
especially  so  from  their  very  common  oc- 
currence. 

Subperitoneal  Cyst. — This  may  arise  in 
any  portion  of  the  subendothelial  connec- 
tive tissue.  It  is  placed  in  this  class  for 
the  same  reason  that  hernia  is  placed  in  the 
previous  class. 

Encysted  Peritoneal  Effusion  or  Dropsy 
is  occasionally  met  with,  along  with  malig- 
nant disease  of  omentum,  &c.,  or  indepen- 
dently, as  a  result  of  some  locahsed  inflam- 
matory process. 

Peritoneal  Hcematocele  arises  when  a 
vessel  ruptures  into  the  peritoneal  cavity, 
or  when  a  retro -peritoneal  haematocele 
does  so,  and  the  blood  only  becomes  en- 
cysted by  the  agglutination  of  intestines, 
or  other  organs,  whose  peritoneal  coats 
have  become  irritated  by  the  presence  of 
the  blood. 

Besides  this  long  array  of  diseases  of 
organs  contained  in  the  peritoneum,  we 
have  also  to  mention  the  following  more 
general  affections. 


Tympanites. — The  gas  usually  accumu- 
lates in  the  intestines,  but  occasionally  in  the 
peritoneal  cavity.  The  percussion  sound  is 
hyper-resonant  all  over  the  abdomen. 

Ascites  or  Sydroperitoneum  may  arise 
fi-om  diseases  affecting  organs  outside  the 
cavity,  such  as  the  heart  and  kidneys,  or  it 
may  arise  from  tubercle,  or  fi:om  papOlary 
disease  or  peritoneal  cancer  of  the  perito- 
neum, or  from  the  irritation  set  up  by  almost 
any  of  the  many  tumours  named  above. 

Phantom. — This  is  a  curious  disease 
chiefly  met  with  in  women  who  believe  them- 
selves to  be  pregnant  when  they  are  not  so, 
but  also  occasionally  associated  with  some 
derangement  of  the  female  sexual  organs.  It 
may  affect  the  whole  abdomen  or  a  portion 
only,  and  appears  to  be  due  to  an  arched 
and  rigid  condition  of  the  abdominal  mus- 
cles. It  is  sometimes  extremely  difficult  to 
distinguish  from  a  real  tumour,  but  it  may 
be  suspected  when  an  enormously  distended 
abdomen  is  resonant  all  over,  or  when  a 
localised  swelling  is  so ;  and  the  diagnosis 
may  be  made  certain  by  the  use  of  an 
anaesthetic,  for  with  complete  anaesthesia 
the  tumour  will  disappear,  to  rise  again  as 
the  patient  retmns  to  consciousness.  It 
may  simulate  a  tumour  of  almost  any  ab- 
dominal organ. 

Extra-uterine  Pregnancy. — Two  varie- 
ties of  this  disease  have  already  been 
named  as  occurring  in  the  Fallopian  tubes 
and  ovaries,  and  it  only  remains  to  mention 
the  abdominal  form,  in  which  the  ovum 
gets  altogether  away  fi-om  the  uterus,  tubes, 
and  ovaries,  and  becomes  implanted  on  some 
other  peritoneal  surface. 

3.  Betro-peritoneal  Tumours. — Aneu- 
risms of  the  abdominal  aorta  or  of  its  main 
branches. 

Abscesses  of  various  kinds.  These  more 
often  appear  at  some  point  outside  the 
abdomen.  Iliac  and  pelvic  abscesses, 
however,  often  encroach  on  the  abdominal 
cavity. 

Cysts  may  have  their  origin  in  the  retro- 
peritoneal cellular  tissue. 

SoUd  Twmowrs. — Either  fibroma,  sar- 
coma, or  carcinoma  may  also  arise  in  the 
retro-peritoneal  cellular  tissue,  but  the  two 
latter  usually  affect  the  lumbar  glands  and 
are  secondary  in  their  origin. 

Kidneys.  —  The  distensions  and  neo- 
plasms of  the  kidneys  or  ureters  are  the 
most  important  of  the  retro-peritoneal 
tumours  and  are  hydronephrosis,  pyo- 
nephrosis, calculous  pyelitis,  hydatids,  sar- 
coma, and  carcinoma. 

Hcematocele. — Betro-peritoneal  haema- 
tocele is  usually  pelvic  in  its  origin,  but  may 
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■become  abdominal  and  form  a  tumom:  of 
great  size. 

The  above  recapitulation  of  the  tmnom's 
•s^hich  may  be  met  with  in  the  abdomen, 
will  serve  to  refresh  the  memory  of  those 
who  are  not  frequently  called  upon  to 
diagnose  tumours  in  this  situation,  but  it 
will  be  necessary  to  refer  to  the  special 
articles  for  detailed  information. 

J.  Knowsley  Thornton. 

ABSCESS. — Definition. — An  abscess  is 
a  localised  collection  of  matter  in  any  organ 
or  tissue,  and  the  term  is  often  extended 
to  include  suppuration  in  certain  of  the 
already  existing  cavities  of  the  body.  It 
may  result  from  any  inflammatory  process 
which  reaches  a  sufficient  degree  of  in- 
tensity. Thus  there  may  be  an  abscess  of 
the  subcutaneous  tissue,  or  in  the  substance 
of  a  bone,  in  the  brain  or  +he  liver,  in  a 
bursa,  a  joint,  or  the  sheath  of  a  tendon ; 
and  we  also  speak  of  a  peritoneal  or  a 
pleural  abscess,  if  the  suppuration  in  these 
situations  be  circumscribed. 

Given  the  inflammatory  process,  com- 
plex and  highly  differentiated  tissues  be- 
come crowded  with  small  round  cells 
(whether  by  a  proliferation  of  previously 
existing  cells,  or  by  the  escape  of  white 
blood-corpuscles  from  the  blood,  or  both,  it 
would  be  out  of  place  here  to  discuss),  and 
•  the  special  structure  of  the  part  disappears, 
to  be  replaced  by  a  tissue  made  up  of  these 
small  round  cells  loosely  held  together  and 
permeated  by  vessels — in  other  words,  by 
granulation-tissue.  A  slight  increase  of  the 
inflammatory  process  causes  this  lowly- 
organised  tissue  to  generate  a  still  less 
highly  organised  material — namely,  pus — 
and  an  abscess  is  the  result.  The  process  is 
somewhat  different  in  the  case  of  an  abscess 
developed  in  a  previously  existing  cavity — 
for  example,  in  the  knee-joint;  here  we 
must  assume  that  the  lining  wall  of  the 
space  is  converted  by  the  inflammatory 
action  into  a  condition,  pathologically  if 
not  to  the  naked  eye,  resembling  granula- 
tion-tissue, from  winch,  in  its  turn,  the  pus 
of  the  abscess  is  developed.  It  is  thus 
possible  that  the  effusion  may  be  purulent 
from  the  first,  as  is  most  likely  the  case  in 

I  the  suppuration  of  joints  dm-ing  the  course 
of  pyaemia ;  or  it  may  be  serous  at  first, 
and  become  purulent  at  a  later  stage,  when 
the  inflammation  of  the  enclosing  surface 
is  further  advanced,  as  is  illustrated  in  the 
ease  of  acute  synovitis  of  a  joint  going  on 
to  suppuration,  or  in  the  abscess  which 
results  from  inflammation  of  the  bursa 
patellae. 


Causes. — The  causation  of  abscess  is  at 
the  present  time  one  of  great  uncertainty, 
and  one  that  is  exciting  considerable  con- 
troversy. Thus,  while  it  is  not  improbable 
that  we  may  some  day  be  able  to  classify 
all  the  causes  under  the  heads  mechanical 
and  chemical,  it  is  obvious  that  there  are  at 
present  many  which  do  not  belong  appar- 
ently to  either  category.  Under  the  head 
mechanical  are  such  abscesses  as  arise  firom 
pressure — for  example,  subcutaneous  decu- 
bitus— or  from  the  presence  of  clean,  though 
mechanically  irritating,  foreign  bodies,  as 
when  suppuration  occurs  round  a  silk  liga- 
ture long  after  the  wound  has  healed,  or 
round  a  piece  of  a  needle  which  may  have 
entered  some  time  previously.  To  this 
class,  also,  belong  the  numerous  abscesses 
caused  by  simple  tension,  as  when  a  wound 
is  imperfectly  drained  and  becomes  dis- 
tended by  the  effused  serum ;  or  when  the 
duct  of  a  secreting  gland  is  obstructed  and 
the  gland  is  distended  by  its  own  secretion. 
Under  the  head  chemical  we  may,  though 
with  some  reservation,  include  that  most 
important  class  of  abscesses  which  depend 
upon  septic  agencies,  embracing,  at  all 
events,  the  abscesses  of  phlegmonous  ery- 
sipelas and  its  allied  diseases,  those  of  septi- 
caemia and  pyaemia ;  though  it  must  be  re- 
marked that  micro-organisms  are  always 
present  in  these  cases,  and  that  we  are 
totally  unable  to  say  how  far  and  in  what 
way  they  may  be  irritating  in  themselves, 
independently  of  the  acrid  fluids  which 
accompany  their  growth.  This  class  also 
includes  such  cases  as  the  suppuration 
which  accompanies  the  subcutaneous  injec- 
tion of  an  aseptic  or  an  antiseptic  material, 
say  corrosive  sublimate,  and  perhaps  the 
suppuration  of  lymphatic  glands  drawing 
their  supply  of  lymph  from  inflamed  re- 
gions. 

We  have  not,  however,  at  present  sufficient 
knowledge  to  determine  the  cause  of  many 
abscesses,  such,  for  example,  as  the  chronic 
suppuration  of  glands,  bones,  and  other 
parts  in  strumous  subjects,  the  suppuration 
of  joints  in  rheumatic  people,  or  the  ap- 
parently spontaneous  development  of  an 
abscess  in  the  interior  of  a  deep  viscus, 
such  as  the  brain ;  nor  can  we  say  whether 
or  not  an  abscess  may  originate  by  what  is 
commonly  caUed  sympathy,  or  by  irritation 
transmitted  through  the  nervous  system, 
though  this  is  a  convenient  method  of  ex- 
pressing, without  explaining,  certain  obscure 
conditions. 

"Whatever  may  have  been  the  original 
cause  of  an  abscess,  its  enlargement  is  de- 
termined partly  by  the  persistence  of  this 
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cause  if  unremoved,  partly  by  the  existence 
of  tension,  which,  as  was  stated  above,  is 
a  potent  cause  of  inflammation.  It  thus 
happens  that,  ahnost  without  exception,  the 
collection  of  matter  continues  to  increase, 
and  the  abscess  spreads  in  the  direction  of 
least  resistance,  the  opposing  substances 
being  either  displaced,  as  is  common  in  the 
more  chronic  form  of  abscesses,  or  actually 
involved  in  the  inflammatory  changes.  We 
say,  almost  without  exception,  because  cases 
occur  now  and  then,  in  which  the  contents 
of  an  abscess,  which  have  been  proved  to  be 
actual  pus  by  the  withdrawal  of  an  infini- 
tesimal quantity,  have  subsequently  been, 
without  further  interference,  absorbed,  and 
have  completely  disappeared.  The  matter 
then  makes  its  way  ultimately,  though 
often  by  a  long  and  circuitous  route,  to  a 
free  surface,  either  that  of  the  sMn  or  that 
of  some  internal  cavity  or  hollow  organ. 
"When  it  has  reached  the  surface,  pointing 
is  said  to  occur,  and  when  rupture  takes 
place  the  contents  are  evacuated.  By  this 
means  tension  is  more  or  less  relieved; 
but,  ia  the  majority  of  cases,  anew  element 
of  irritation,  viz.  putrefaction,  is  introduced. 
Nature's  opening  is  usually  too  small,  but 
supposing  that  the  tension  is  completely  re- 
lieved, and  the  original  source  of  irritation 
is  no  longer  present,  and  the  putrefactive 
element  be  not  productive  of  serious  mis- 
chief, the  sides  of  the  cavity  fall  together, 
and  the  granulations  lining  its  wall,  to 
which  the  name  of  pyogenic  membrane  is 
applied,  being  no  longer  irritated,  cease  to 
develop,  or  do  so  to  a  less  extent  than  be- 
fore. The  discharge,  which  is  then  either 
serous  or  purulent,  escapes  from  the  open- 
ing, and  the  constant  growth  of  the  granu- 
lations gradually  fills  up  the  abscess-cavity, 
healing  taking  place,  as  is  said,  firom  below. 
But  if  the  original  source  of  mischief 
be  stni  present,  as,  e.g.,  in  the  case  of  an 
abscess  caused  by  diseased  bone  or  foreign 
body,  the  cavity  contracts,  but  continues  to 
discharge,  and  a  narrow  suppurating  track 
or  sinus  remains,  conununicating  at  the 
one  end  with  the  source  of  irritation,  and 
at  the  other  with  the  point  of  rupture.  If 
the  putrefactive  element  be  productive  of 
mischief,  and  especially — as  is  often  the  case 
when  an  abscess  has  burst  spontaneously — 
if  the  opening  be  insufficient,  burrowing 
takes  place ;  that,  is  matter  finds  its  way 
amongst  the  cellular  planes,  or  through  the 
least  resisting  structures,  and  thus  other 
secondary  tracks  may  be  developed  from 
the  original  abscess.  In  many  cases  a 
second  or  a  third,  or  even  multiple  open- 
ings, may  occur  ;  and  if  one  of  such  open- 


ings be  into  an  internal  hollow  viscus  or 
cavity,  whilst  another  is  on  the  surface  of 
the  body,  what  is  known  as  a  fistula  is  the 
result.  A  fistula  may  also  follow  a  simul- 
taneous wound  of  such  an  internal  surface 
and  the  skin,  or  may  originate  on  such  a 
surface  and  make  its  second  opening  by 
bursting  externally.  The  best  example  of 
this  condition  is  the  fistula  in  ano,  which, 
commencing  in  many  cases  as  a  submucous 
abscess,  bursts  both  into  the  skin  of  the 
buttock  and  also  into  the  rectum,  leaving 
a  fistulous  track  communicating  both  with 
the  bowel  and  with  the  surface  of  the 
body.  These  fistulas  have  usually  no 
tendency  to  heal  spontaneously.  The  term 
fistula  is  also  appUed  to  sinuses  communi- 
cating between  two  internal  hdUow  organs, 
as  between  the  rectum  or  bladder  and  the 
vagina ;  or  to  similar  tracks  that  have  re- 
sulted from  wound  or  rupture  of  an  internal 
organ  such  as  the  gall-bladder,  the  lacrymal 
duct,  or  the  intestine.  Lastly,  a  fistula  may 
result  from  a  congenital  defect,  as  when  a 
urinary  or  faecal  fistula  exists  at  the  um- 
bilicus, or  an  oesophageal  fistula  in  the  neck, 
depending  on  a  nonclosure  of  one  of  the 
branchial  arches. 

Acute  Abscess. — A  good  illustration  is 
the  acute  abscess  of  the  breast  which  occurs 
during  the  active  condition  of  the  gland. 
Here  the  source  of  irritation  is,  probably,  a 
mechanical  one,  viz.  the  plugging  of  one  of 
the  ducts,  with  retention  of  the  secretion  in 
one  of  the  acini,  and  consequent  tension; 
though  the  frequency  of  the  association 
of  this  abscess  with  eczema  of  the  nipple 
suggests  the  possibility  of  another  explana- 
tion. The  resulting  inflammation  involves 
the  surrounding  parts  to  a  greater  or  lesser 
degree,  and  at  last,  in  the  centre  of  the 
inflamed  area,  suppuration  takes  place,  no 
doubt  accompanied  by  the  death  of  a  larger 
or  smaller  portion  of  tissue.  The  occurrence 
of  suppuration  increases  the  amount  of 
tension,  and,  as  it  continues,  the  cavity 
rapidly  increases  in  size,  principally  by  the 
formation  of  more  pus,  but  partly  by  the 
breaking  down  of  the  inflamed  tissue.  This 
process  advances  until  the  matter  reaches 
the  surface,  or  until  the  abscess  is  opened  ^ 
by  the  surgeon ;  but  the  necrosis  bears  so 
small  a  proportion  to  the  suppuration  that, 
on  evacuating  the  contents,  the  sloughs 
are  not  perceptible,  and  only  pus  is  seen  to 
escape. 

Chronic  Abscess,  on  the  other  hand, 
is  very  slow  of  development,  and  unless,  in 
the  course  of  its  enlargement,  it  involves 
some  sensitive  structures,  is  unaccompanied 
by  the  signs   of  acute   inflammation.      It 
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gradually  makes  its  way  to  the  surface  with- 
out causing  heat  or  pain  or  redness,  for  the 
most  part  displacing  the  structures  that 
it  meets  with,  and  following  the  cellular 
planes  and  the  course  of  vessels;  and  at 
last,  like  an  acute  abscess,  it  involves  the 
ekin,  which  turns  of  a  purplish  red  colour 
over  a  compajratively  small  area.  A  piece 
of  this  reddened  skin  then  sloughs,  and 
the  contents  of  the  abscess  escape.  Good 
examples  of  this  form  are  to  be  found  in  the 
ordinary  cold  or  lympTiatic  abscess  of  the 
soft  parts,  or  in  a  psoas  abscess  starting 
from  caries  of  the  vertebrae.  A  cold  abscess 
begins,  we  know  not  why  (though  it  may 
be  plausibly  held  to  be  a  tuberculaj:  in- 
flammation), in  an  almost  imperceptible 
manner.  The  patient  is  probably  unaware 
of  its  existence  until  the  presence  of  a  dis- 
tinct swelling  attracts  his  attention,  and 
its  growth  is  not  accompanied  by  any  other 
inconvenience.  Abscesses  of  this  kind 
sometimes  occur  in  considerable  numbers 
in  persons  predisposed  to  their  development 
by  ill-health  or  the  strumous  diathesis. 

Abscesses,  in  their  course,  are  usually 
guided  by  the  strong  fasciae  of  the  body; 
they  may  cause  absorption  of  the  soft  or 
firmer  structures,  and  occasionally  open 
into  vessels;  but,  as  a  rule,  vessels  and 
nerves  are  simply  denuded  by  them,  and 
remain  as  bands  stretching  across  the  track 
of  suppuration.  If  ulceration  of  an  artery 
or  vein  occur,  the  cavity  becomes  distended 
with  blood,  and,  in  the  case  of  an  artery, 
a  pulsating  tumour  is  formed,  which  may 
easily  be,  and  has  often  been,  mistaken  for 
an  aneurism. 

The   contents  of  an  acute   abscess  are 
usually  thick,  yellow  pus,  mixed  sometimes 
with    small    clots    of   altered    blood    and 
shreddy  particles   of   slough ;   those   of  a 
\  chronic  abscess  are  sometimes  thick,  but 
I  often  thin,   and  indeed  occasionally  quite 
\  serous,  and  mixed  at  times  with  larger  or 
I  smaller   flakes   of  coagulated   lymph.     If 
the  contents  are  actually  serous,  the  abscess 
will  have  been  accompanied  by  an  excep- 
tionally   mild  and   chronic   inflammation, 
and  to  this  form  the  term  serous  abscess 
has  been  applied.    It  must  be  understood 
that    this    statement   is  in    very  general 
terms,  and  that  the  contents  of  both  acute 
and  chronic  abscesses  are  liable  to  every 
form   of  variation;  thus  in  an  abscess  of 
the  breast  the  pus  may  be  mixed  with  milk ; 
in  a  caecal  abscess  it  may  contain  fseces ;  in 
a  hepatic  abscess,  bile  or  broken-down  Hver 
tissue  ;  in  a  psoas  abscess,  particles  of  bone ; 
in  a  pulmonary  abscess,  mucus  ;  in  a  renal 
abscess,  urine,  and  so  on  :  but  it  is  impos- 


sible in  this  article  to  enter  on  this  part  of 
the  subject  with  anything  approaching  to 
detail.     The  pus  of  an  unopened  abscess  is 
not  always  sweet,  and  not  always  free  from 
micro-organisms ;  a  perineal  or  an  ischio-  j 
rectal   abscess   has  often  a  marked  faecal  I 
odour,  even  though  there  be  no  communi- 
cation with  the  bowel,  and  abscesses  in  the 
axilla  and  in  some  other  situations  often 
contain   pus   with  a  remarkably  offensive 
smell.     Almost   all  acute  abscesses  again,  i 
whether  sweet  or  not,  have  been  shown  to  I 
contain  micrococci,    and  this   observation! 
applies  even  to  abscesses  which  have  been 
caused   by  the  injection  of  irritating,  but 
aseptic,  materials ;   but  it  does  not  follow 
that  these  will  not  follow  an  aseptic  course 
if  treated  properly.     In  other  words,  it  does 
not  follow  that  the   organisms  contained 
in  the  unopened  abscess   are  those  which 
accompany  or  produce  putrefaction. 

Treatment. — The  treatment  of  abscess 
will  vary  in  accordance  with  the  different 
conditions  which  have  been  described,  the 
only  essentials  that  can  be  laid  down  for 
all  cases  being  that  the  surgeon  should 
secure — 1st,  a  free  opening,  in  a  dependent 
position  if  possible ;  2ndly,  efficient  drain- 
age ;  and,  3rdly,  antiseptic  management  of 
the  case,  if  he  can. 

The  treatment  of  acute  abscesses  may 
be  divided  into  that  suitable  for  the  pre- 
suppurating  stage,  and  that  which  is  re- 
quired when  the  abscess  is  ripe.  In  the 
former,  our  efforts  should  be  directed  to  the 
alleviation  of  pain,  and,  if  possible,  to  the 
prevention  of  suppuration,  which  is  best 
attained  by  the  application  of  heat,  either 
by  means  of  hot  fomentations,  or  some 
form  of  poultice.  This  may  be  supple- 
mented by  frequent  bathing  of  the  part  in 
hot  water,  or  by  the  inunction  of  the  region 
with  a  preparation  of  belladonna  (Ext. 
belladonnse  ^iy,  Glycerini  t^".). 

The  part,  when  practicable,  should  be 
elevated,  and  all  undue  pressure  should  be 
'  avoided.     Occasionally,  local  blood-letting 
I  may  be  practised  with  advantage.     In  the 
second    stage,  when   suppuration  has   oc- 
I  curred,  it  is  in  most  cases  best  to  make  a 
free  incision,  which  affords  the  most  satis- 
factory exit  for  the  pus,  and  reduces  the 
inflammation    by    relieving    the    tension. 
i  But  in  cases  where  the  matter  is  deep,  and 
where  a  long  scar  is  objectionable  from  its 
I  unsightliness,  as,  e.g.,  in  acute  abscesses  of 
I  the  breast  or  neck,  an  excellent  result  may 
be  obtained  by  making  an  opening  in  a 
suitable  position  just  large  enough  to  admit 
a  drainage-tube  of  good  size  ;  provided,  as 
should  always  be  the  case  if  practicable,  the 
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opening  be  made  with  efficient  antiseptic 
precautions.  In  the  after-treatment,  if  the 
pns  be  putrid,  a  hot  and  moist  application 
should  be  used.  Boracic  fomentations,  viz. 
boracic  lint  wrung  out  of  hot  water,  and 
covered  with  guttapercha  tissue  ;  or  an 
antiseptic  poultice,  made  by  mixing  bor- 
acic acid  or  iodoform  with  linseed  meal, 
will  be  found  excellent  appHcations.  Iodo- 
form may  be  appHed  when  practicable  to 
the  interior  of  a  putrid  abscess,  or  it  may 
be  mopped  out  with  some  antiseptic  lotion 
— chloride  of  zinc,  gr.  40  ad  f^j.,  carbolic 
acid  1-20,  or  whatever  is  found  con- 
venient. 

Similar,  though  milder,  lotions  may  be 
employed  on  subsequent  occasions  if  it  be 
found  necessary.  In  many  examples  of 
putrid  abscess,  whether  acute  or  chronic, 
if  it  be  thought  practicable  to  render  the 
cavity  pure,  this  end  may  be  most  easily 
attained  by  removing  the  granulations 
lining  it  by  means  of  Volkmann's  sharp 
spoon,  or  other  suitable  scraping  instru- 
ments, before  applying  the  potent  germicides 
mentioned  above ;  these  sharp  spoons  are 
made  long  and  short,  so  that  they  may 
serve  for  superficial  or  deep  abscesses,  and 
they  are  strong  enough  for  the  treatment  of 
sinuses  in  the  interior  of  a  bone. 

The  treatment  of  a  chronic  abscess  is 
essentially  the  same  as  that  of  an  acute 
abscess,  but  may  in  some  respects  be  modi- 
fied ;  thus  it  is  not  necessary  to  anticipate 
the  period  of  incision  by  use  of  fomentation 
or  poulticing ;  it  is  not  a  matter  of  import- 
ance that  the  incision  should  be  a  long  one, 
provided  that  it  be  sufficient  to  admit  a 
tube  of  sufficient  calibre.  On  the  other 
hand,  it  is  perhaps  of  more  importance  that 
the  opening  should  be  made  in  a  position 
which  will  favour  drainage,  and  thus  pre- 
vent the  retention  of  matter  in  a  diverticu- 
lum or  pocket,  and  it  is  often  a  matter  of 
great  importance  to  scrape  away  the  thick 
and  very  lowly  organised  pyogenic  mem- 
brane, which  is,  in  many  cases,  but  little 
prone  to  take  on  a  healthy  reparative 
action.  The  reader  is  referred  to  the  Eirticle 
on  Antiseptic  Surgery  for  the  methods 
of  managing  both  an  acute  and  a  chronic 
abscess.  It  may  be  pointed  out,  however, 
that  it  is  not  essential  that  elaborate  ma- 
chinery or  complicated  dressings  should  be 
employed  in  order  to  conduct  the  antiseptic 
treatment  of  an  abscess  rigidly  from  be- 
ginning to  end  ;  though,  if  they  are  at  hand, 
it  is  no  doubt  better — especially  in  cases 
such  as  that  of  psoas  abscess,  where  the 
life  of  the  patient  probably  depends  upon 
the  maintenance  of  the  aseptic  state — that 


every  possible  known  precaution  should  be 
employed. 

The  following  plan  is  one  which  the 
writer  can  recommend  for  simple  cases. 
Before  making  the  incision,  the  skin,  the 
instruments,  and  the  operator's  hands,  are 
to  be  thoroughly  purified  with  carbohc  acid 
solution  (1-20).  A  dressing  has  been  pre- 
viously prepared  consisting  of  a  piece  of  lint 
soaked  through  and  through  with  an  oint- 
ment consisting  of  Iodoform  gr.  Ix.,  01. 
eucalypti  f^j.,  Paraffine  f^ijss.,  Vaseline 
^ijss.  After  making  the  incision,  pressure 
IS  maintained  over  the  abscess  by  the  left 
hand  of  the  surgeon,  in  order  to  prevent  the 
regurgitation  of  air  into  it ;  and,  if  a  drain- 
age-tube be  required,  it  is  inserted,  ajid  the 
dressing  is  applied  before  this  pressure  is 
relaxed.  Outside  the  piece  of  lint  is  placed 
a  large  pad  of  salicylic  wool,  iodoform 
wool,  or  carbolised  tow,  and  the  whole  is 
secured  with  a  bandage.  The  whole  pro- 
ceeding should  be  accomplished  as  expe- 
ditiously as  possible,  and  when  the  dressing 
is  changed,  similar  precautions  should  be 
employed,  viz.  a  piece  of  rag  is  soEiked  in 
the  carbolic  acid  solution,  and  as  soon  as 
the  dressing  is  removed,  it  is  placed  over 
the  incision.  If  the  tube  is  to  be  removed, 
a  few  drops  of  the  lotion  should  be  allowed 
to  faU  on  the  wound  whilst  it  is  being 
taken  out  or  returned.  The  piece  of  rag 
(guard)  is  apphed  while  any  necessary 
cleaning  in  the  neighbourhood  of  the  woimd 
is  taking  place,  and  is  then  replaced  by  the 
deep  dressing.  After  this  the  outlying  parts 
are  purified  by  the  lotion,  and  lastly  the 
absorbent  outer  dressing  is  reapplied  as 
before.  This  simple  process  has  been 
described  in  detail  because  there  is  a  preva- 
lent belief  that  there  is  no  halfway-house 
between  rigid  Listerism  and  the  most 
primitive  form  of  poulticing;  whereas,  as 
was  mentioned  above,  even  a  poultice  may 
be  rendered,  in  the  strictest  sense  of  the  term, 
ajitiseptic.  Many  other  and  equally  good 
plans  wiU,  no  doubt,  suggest  themselves  to 
the  practical  surgeon,  in  which,  by  the  em- 
ployment of  iodiiie,  benzoin,  carbolized  oil, 
or  other  materials,  and  by  the  exercise  of 
a  Httle  common  sense,  he  may  keep  even 
the  largest  abscesses  free  from  putrefaction. 

If  the  matter  show  a  disposition  to 
*  pocket '  in  an  outlying  part  of  the  abscess, 
or  if  burrowing  occur,  it  may  be  necessary 
to  make  a  counter-opening,  by  which  is 
meant  a  second  opening  in  a  position  suit- 
able for  drainage,  and  at  a  distance  firom 
the  first  incision.  This  may  often  be 
accomplished  by  passing  a  probe  from  the 
original  incision  to  the  required  point,  and 
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cutting  upon  its  extremity,  which  is  made 
CO  project  under  the  skin.  If  the  pocket 
is  a  deep  one,  it  may  be  advisable  to  force 
cne  probe,  or  better  a  stout  metal  bougie, 
througn  the  superjacent  soft  parts,  and, 
after  cutting  on  its  point,  to  foUow  back  the 
track  it  has  made  either  with  the  finger 
or  a  pair  of  di'essing-forceps,  by  expanding 
Che  blades  of  which  the  second  opening 
may  be  dilated.  A  tube  is  then  inserted 
mto  the  counter-opening.  It  is  often  con- 
veni?.nt  to  pass  a  tube  through  from  one 
openmg  to  the  other,  and,  after  the  track 
has  contracted  to  a  mere  sinus,  to  cut  the 
tube  in  the  middle,  and  afterwards  gradu- 
ally shorten  the  two  remaining  portions. 
Several  counter-openings  may  sometimes 
be  reqmred. 

The  treatment  of  a  sinus  depends  upon 
its  cause.  If  there  be  a  source  of  perma- 
nent irritation  at  the  bottom,  it  is  obvious 
that  the  sinus  cannot  heal  till  this  has 
been  removed.  If  it  depend  upon  insuf- 
ficient drainage,  this  must  be  secured  by 
enlarging  the  opening  and  inserting  a 
drainage-tube,  or  by  making  a  counter- 
opening.  If  it  be  merely  the  result  of  a 
sluggish  action  of  the  parts,  this  may  be 
rectified  by  scrapmg  the  sinus  with  a  sharp 
spoon ;  or  by  applying  some  irritating  or 
stimulating  material,  such  as  a  piece  of 
lint  impregnated  with  red  oxide  of  mercury 
ointment,  or  by  the  injection  with  a  solution 
of  sulphate  of  zinc  2  grains  to  the  ounce,  or 
sulphate  of  copper  2  grains  to  the  ounce, 
or  some  similar  substance ;  or  the  applica- 
tion of  the  sohd  nitrate  of  silver,  by  coating 
a  probe  %vith  this  caustic.  The  healing  of  a 
sinus  may  often  be  promoted  by  the  applica- 
tion of  a  blister  over  the  orifice,  and  some- 
times by  the  judicious  use  of  pressure  over 
the  deeper  parts. 

KicKMAN  John  Godlee. 

ABSCESS-KNIFE.— For  the  purpose 
of  incising  abscesses  near  the  surface  of  the 
body,  various  forms  of  cutting  instrument 
have  been  used.  In  a  case  of  a  purulent 
collection  of  slight  extent,  as  a  boil  or  a 
minute  abscess,  an  ordinary  bleeding  lancet 
will  be  found  a  suitable  instrument ;  whilst 
in  large  abscesses  many  surgeons  make  use 
either  of  a  straight  or  curved  bistoury,  or 
of  a  stout  scalpel  with  a  broad  and  double- 
edged  blade.  The  term  abscess-knife,  how- 
ever, is  restricted  to  two  forms  of  instrument, 
of  which  one,  known  as  Syme's  knife,  has 
a  thin,  slightly  curved,  and  double-edged 
blade,  whilst  the  other,  known  as  Paget's 
*  knife,  consists  of  a  narrow,  straight  blade, 
4   attached  to  its  handle  by  a  thin  metal  stalk. 
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ABSCESS    OF    BONE,     Chronic  — 

This  is  a  disease  of  great  practical  and 
clinical  importance,  for  complete  relief  can, 
as  a  rule,  only  be  obtained  by  operation. 
It  almost  always  occurs  in  the  cancellous 
tissue  at  either  end  of  a  long  bone,  especially 
in  the  head  or  lower  end  of  the  tibia. 

Causes. — Very  little  can  be  said  defi- 
nitely as  to  its  causation.  There  is  very 
frequently  a  history  of  an  injury  or  accident, 
occurring  some  little  time  before  the  first 
symptom  of  the  disease.  The  patients  are 
oftentimes  strumous  subjects,  and  there 
is  a  suspicion  in  many  that  the  disease  is 
tubercular,  although  this  has  not  yet  been 
proved  to  be  so  in  any  considerable  number 
of  cases. 

Pathology.  —  Chronic  abscess  of  bone 
commences  by  rarefying  ostitis  of  a  localised 
portion  of  the  cancellous  tissue,  the  central 
part  of  which  becomes  fluid  pus,  with 
possibly  a  very  small  sequestrum.  The 
changes  by  which  this  is  effected  will  be 
found  described  under  Ostitis,  Necrosis, 
and  Osteomyelitis.  The  peripheral  portion 
of  the  inflamed  area  firequently  becomes 
very  dense  and  hard,  as  in  condensing 
ostitis,  and  tends  to  prevent  the  pus  from 
coming  to  the  surface.  It  may,  however, 
gradually,  in  the  course  of  years,  work  its 
way  through  the  bone  or  from  the  first  be 
more  superficial,  making  itself  evident  as  a 
fluctuating  tumour  beneath  the  skin.  The 
part  affected  is  almost  always  one  of  the 
ends  of  a  long  bone,  the  disease  occurring 
with  much  greater  frequency  at  either  end 
of  the  tibia  than  in  any  other  bone.  It  is 
also  found  in  the  lower  end  of  the  femur, 
and  in  the  articular  extremities  of  the 
humerus,  ulna,  or  radius.  Specimens  are 
preserved  in  our  museums  of  chronic  ab- 
scesses in  other  bones,  and  a  few  instances 
are  recorded  in  which  the  diaphysis  of  a 
long  bone  has  been  so  affected.  When  it 
occurs,  as  it  does  most  frequently,  in  the 
articular  extremity  of  a  long  bone,  there  is 
a  danger  of  its  opening  into  the  joint. 

Symptoms. — More  or  less  dull  aching 
pain,  which  is  much  worse  at  night  and  in  | 
wet  weather,  is  the  prominent  symptom  of 
which  the  patient  complains.  On  examina- 
tion, a  swellmg  will  commonly  be  found  at 
one  or  other  extremity  of  a  long  bone.  This 
swelling  will  be  seen  and  felt  to  be  due 
to  an  enlargement  of  the  bone,  unless  the 
pus  has  already  made  its  way  through  the 
cortical  layer  and  formed  a  small  area  of 
fluctuation  on  the  surface.  Still,  even  in 
that  case,  the  peripheral  part  of  the  swelling 
will  be  found  to  be  produced  by  the  enlarge- 
ment of  the  bone  beneath.    Generally,  how- 
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ever,  the  swelling  is  uniform,  dense,  hard, 
and  resistant  to  the  touch,  and  on  firm 
pressure  at  one  spot  the  patient  will  be 
found,  almost  without  exception,  to  complain 
of  extreme  pain.  This  spot  is  generally  not 
larger  than  a  sixpence  or  a  shilling,  and  is 
in  about  the  centre  of  the  swelling  and  on 
its  most  superficial  aspect,  as,  for  example, 
on  the  inner  surface  in  the  case  of  the  tibia. 

This  tenderness  on  pressure  is  probably 
the  most  characteristic  symptom  of  such  a 
chronic  abscess,  especially  when  taken  in  con- 
junction with  the  increased  size  of  the  bone 
and  the  persistent' pain  at  night.  There 
may  also  be  slight  oedema  of  the  soft  parts 
over  this  tender  area,  so  as  to  leave  a  mark 
of  '  pitting  on  pressure.'  The  pain  at  night 
has  generally  existed  a  long  time— for 
months  as  a  rule — before  an  examination 
has  led  to  the  discovery  of  enlargement  of 
bone  and  tenderness  on  pressure,  and  occa- 
sionally one  or  more  years  have  elapsed 
before  the  diagnosis  has  been  made. 

Treatment. — If  the  pus  has  found  its 
way  to  the  surface  so  as  to  be  superficial,  an 
incisiojf  :3iust  be  made,  and  the  opening  in 
the  bone  searched  for.  The  osseous  sinus 
is  then  enlarged,  and  the  cavity  in  the  arti- 
cular extremity  of  the  bone  examined  for  a 
sequestrum.  Fluctuation  is  not,  however, 
often  detected,  and  the  trephine  has  to  be 
applied  to  the  most  tender  spot,  and  a  circle 
of  bone  removed.  The  abscess  will  in  this 
way  generally  be  opened  and  a  free  vent 
given  to  the  pus.  Should  this  not  be  the 
case,  the  cavity  may  have  been  missed  by 
the  opening  being  made  a  little  on  one  side. 
Esmarch's  bandage  will  be  found  of  great 
assistance  in  this  operation,  and  should 
always  be  used,  as  the  amount  of  pus  may 
be  very  small  and  quite  obscured  by  the 
blood,  which  otherwise  freely  flows  from 
the  highly  vascular  bone  to  which  the 
trephine  is  applied. 

If,  notwithstanding  this  precaution,  no 
pus  has  been  seen  during  the  operation,  the 
sides  of  the  aperture  made  by  the  trephine 
should  be  perforated  by  a  drill,  in  the  hope 
that  the  supposed  cavity  may  in  this  way  be 
discovered.  Pus  having  been  found,  a  free 
opening  must  be  made  into  the  cavity  in 
which  it  is  contained.  If,  however,  these 
measures  fail  to  discover  any  pus,  the  sur- 
geon need  not  be  disappointed,  as  the  opera- 
tion will  almost  certainly  give  relief  by  the 
removal  of  tension  and  abstraction  of  blood 
from  the  engorged  bone. 

As  regards  the  method  of  dressing,  anti- 
septics should,  if  possible,  be  employed. 
The  cavity  should  be  sponged  out  with 
chloride  of  zinc  (40  grs.  to  ^Oj  ^^^  some 


absorbent  dry  dressing  applied.  Wood  wool 
and  corrosive  sublimate  gauze,  or  iodoform 
gauze  with  salicylic  wool,  are  probably  the 
best.  If  the  above  method  has  been  pro- 
perly carried  out,  there  need  be  no  fear 
of  decomposition,  and  the  dressing  may  not 
require  changing  for  a  week,  or  even  longer. 
The  cavity  in  the  bone  becomes  in  this  way 
much  more  quickly  fiUed  up  with  rapidly 
organizing  tissue  than  under  the  older 
method  of  dressing. 

When  the  cavity  in  the  bone  has  thus 
become  filled  with  inflammatory  new  for- 
mation, fresh  bone  is  rapidly  reproduced,  and 
the  patient  restored  to  perfect  health. 

H.  H.  Glutton. 

ABSORBEISTT  SYSTEM.   See  Lympha- 
DENiTis  ;  Lymphadenoma  ;  Lymphangitis. 

ACARUS.  AcARUs  Folliculorum. — 
A  minute,  wormlike  grub  which  is  found  in 
healthy  or  diseased  sebaceous  follicles.  In 
man  it  is  harmless,  but  a  variety  exists  in 
certain  of  the  lower  animals  which  causes 
boils.  It  varies  in  length  from  j^-th  to  ^th 
of  a  line,  and  is  eight  or  ten  times  as  long 
as  it  is  broad.  It  has  a  head,  thorax,  long 
abdomen,  and  four  small  legs  on  each  side 
of  the  thorax.  For  microscopic  purposes, 
it  can  be  obtained  by  mixing  sebaceous 
matter,  collected  from  some  of  the  larger 
follicles  of  the  face  or  back,  with  an  equal 
quantity  of  oil. 

The  parasite  is  not  the  cause  of  come- 
dones, acne,  or  seborrhoea. 

AcARUS  ScABiEi. — This  is  the  name 
given  to  the  mite  which  is  the  essential 
cause  of  the  disease  known  as  the  Itch  or 
Scabies.     See  Scabies. 

It  belongs  to  the  class  Arachnoidea. 
There  are  both  female  and  male  acari,  but 
the  former  is  the  one  most  easily  found,  as 
it  can  be  dug  out  from  the  little  cuniculus  or 
tunnel  in  the  epidermis  into  which  it  has 
burrowed,  whereas  the  male  can  only,  with 
difficulty,  be  discovered  on  the  surface  of 
the  skin. 

The  full-sized  female  is  visible  to  the 
naked  eye  as  a  white,  semi-transparent 
speck.  Under  the  microscope,  it  is  seen  to 
be  oval  in  shape,  slightly  indented  on  either 
side,  and  about  g^^th  of  an  inch  long  by 
jloth.  of  an  inch  broad.  Its  convex  dorsal 
surface  is  covered  with  Httle  spines,  while 
its  flat  ventral  surface  is  characterised  by 
wavy  farrows  running  from  side  to  side. 
The  head  is  small  and  oval,  and  on  it  are 
minute  hairlike  processes.  The  legs,  which 
are  clearly  seen  on  the  ventral  surface,  are 
eight  in  number,  four  being  situatod  aa- 
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teriorly,  near  the  head,  the  remaining  four 
on  the  posterior  half  of  the  body.  The 
front  legs  are  short  and  broad,  and  provided 
with  suckers ;  the  posterior  ones  being 
slightly  longer  and  narrower.  Bristles  are 
seen  both  on  the  body  and  on  the  legs. 
The  male  is  much  smaller  than  the  female, 
has  suckers  on  the  hindermost  pair  of  legs, 
between  which  are  the  organs  of  genera- 
tion. Inside  the  cuniculus  or  burrow,  the 
female  acarus  lays  from  twelve  to  twenty 
eggs,  from  which  are  hatched  the  young 
acari.  At  first  they  have  but  six  legs,  and 
only  become  fully  developed  after  shedding 
their  skins  three  times. 

Malcolm  Morris. 

ACCOMMODATION  OF  THE  EYE. 

When  the  eye  is  completely  at  rest  it  is 
focussed  for  one  definite  distance  only ;  that 
distance  is  called  the /or  point  (F).  But 
it  is  weU  known  that,  during  the  greater 
part  of  life,  we  have  the  power  of  seeing 
distinctly,  and  therefore  of  focussing  objects, 
at  different  and  nearer  distances.  This  is 
called  the  Power  of  Accommodation.  The 
nearest  point  to  our  eyes  for  which  we  pos- 
sess the  power  of  accommodating  is  called 
the  near  jpoint  (N).  It  is  evident  that, 
other  things  being  equal,  it  requires  a 
stronger  lens,  or  a  stronger  system  of  re- 
fractive media,  to  bend  the  rays  proceeding 
from  a  point  near  the  eye,  sufficiently  to 
bring  them  to  a  focus  on  the  retina  than  is 
required  to  focus  those  coming  from  a  more 
distant  point.  The  range  of  accomynoda- 
Hon,  then,  is  given  by  the  difference  be- 
tween the  refractive  power  when  the  eye 
is  accommodated  for  the  near  point,  and 
when  it  is  at  rest  or  adapted  for  the 
far  point.  It  is  clear,  therefore,  that  the 
range  of  accommodation  is  equivalent  to, 
and  may  be  expressed  by,  a  lens  the  optical 
strength  of  which  is  equal  to  that  difference. 
Such  a  lens,  if  placed  in  front  of  the  eye  at 
rest,  would  evidently  give  to  rays  proceed- 
ing from  a  point  at  a  distance  from  the  eye, 
equal  to  the  distance  of  the  near  point  (N), 
a  direction  similar  to  those  proceeding  from 
the  far  point  (F).  The  eye  being  at  rest,  the 
rays  would  be  focussed  on  the  retina,  so  that 
the  lens  would  take  the  place  of  accommo- 
dation. 

The  actual  position  of  the  near  point 
wiU  depend  upon  :  1.  The  range  of  accom- 
modation ;  2.  The  position  of  the  far 
point.  The  first  is  evident  from  what 
has  been  said,  and  it  need  only  be  added 
that  in  all  individuals  the  range  of  accom- 
modation is  approximately  the  same  at  the 
same  age,  though  it  varies  very  much  with 


age ;  thus  whilst  at  ten  years  of  age  it  is 
equal  to  a  lens  of  14  dioptres  ;  at  forty  it  is 
only  equal  to  one  of  4*5  D,  and  at  seventy- 
five  is  =  0.  The  far  point,  or  the  point  for 
which  the  eye,  when  at  rest,  is  focussed, 
cannot  always  be  represented  by  an  actual 
point  in  space ;  this  can  evidently  only  be 
the  case  when  the  far  point  lies  at  a  finite 
distance  in  front  of  the  eye,  and  is  there- 
fore one  from  which  the  rays  are  divergent 
as  they  enter  the  pupil,  as  in  Myopia 
(see  Eefraction,  Errors  of).  The  ideal  or 
emmetropic  eye  is  focussed  for  a  point  the 
rays  from  which  enter  the  pupil  parallel  to 
each  other  ;  such  a  point  raust  be  at  an  in- 
finite distance,  and  has  therefore  no  reality 
in  existence,  although  the  divergence  in  the 
case  of  rays  whose  base  is  the  pupil  and 
whose  apex  is  a  point  at  the  distance  of  20 
feet,  is  so  slight  as  to  make  them  practically 
parallel.  We  have  so  far,  then,  two  forms 
of  eye,  in  one  of  which  the  rays  from  the 
far  point  are  more  or  less  appreciably  di- 
vergent (myopic  eyes),  and  in  the  other 
parallel  (^emmetropic  eyes).  But  this  does- 
not  exhaust  the  possibilities :  one  other 
form  is  met  with,  in  which  the  rays,  in  or- 
der to  be  focussed  by  the  eye  at  rest,  must, 
enter  the  pupil  converging  to  each  other, 
and  therefore  converging  towards  a  point 
which  lies  at  a  finite  distance  behind  the  eye. 
In  such  eyes  (hypermetropic  eyes)  the  fal 
point  lies  behind  the  eye,  and  is  evidently 
not  an  actual,  but  only  an  imaginary,  point. 
From  what  has  been  said,  it  is  evident 
that  we  may  represent  the  breadth  or 
amplitude  of  accommodation  by  the  lens 
which  brings  the  focus  from  the  far  point 
to  infinity  (00),  plus  the  lens  which  re- 
presents the  difference  between  the  refrac- 
tive power  for  focussing  an  object  at  go 
and  that  necessary  for  focussing  one  at 
the  near  point.  The  lens  which  brings  the 
focus  from  F  to  GO  is  practically  deter- 
mined by  the  lens  which,  when  the  eye  is 
at  rest,  gives  the  fullest  possible  acuity  of 
vision  at  twenty  feet  {see  Visual  Acuity). 
In  emmetropic  eyes  no  lens  is  required ; 
in  myopic,  a  concave  or  mi7ius  lens  ;  in 
hypermetropic,  a  convex  or  plus  lens. 
As  an  example,  take  the  lens  bringing 
the  focus  from  F  to  00  in  thi-ee  cases  of 
Emmetropia,  Myopia,  and  Hypermetropia, 
viz.,  0.  —  2*0  and  +  2*0  (dioptres)  respec- 
tively, and  the  lens  giving  the  difference 
between  00  and  N  in  each  case  as  10*0, 
12-0,  and  8*0 ;  we  have  for  the  breadth  of 
accommodation  (A) — 

A  =  10-0  +  0  =  10  E. 

A  =  12-0+  (-2-0)  =  10M. 

A  =  8-0 +  2-0  =  10  H. 

0  2 
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i.e.,  the  hreadth  of  accommodation  is  the 
same  in  all  these  cases,  although  the  near 
point  is  different  in  each  case,  nearer  than 
normal  in  myopia,  and  farther  off  in  hyper- 
m.etropia. 

Mechanism,. — The  change  produced  in 
the  refractive  power  of  the  eye,  which 
brings  about  accommodation,  is  effected  by 
the  contraction  of  the  ciliary  muscle  and 
the  elasticity  of  the  lens.  On  contraction 
of  the  muscle,  the  lens,  more  particularly 
in  its  anterior  surface,  assumes,  owing  to  its 
elasticity,  which  comes  into  play  when  the 
tension  on  its  capsule  is  reduced,  a  greater 
cm'vature,  thereby  increasing  its  refractive 
power.  G.  A.  Berry. 

ACCGMMODATIOlSr,  Disorders  of.— 
The  change  in  the  refracting  power  of 
the  eye,  produced  by  accommodation,  may 
be  looked  upon  as  the  result  of  the  sim- 
ultaneous action  of  two  factors,  the  one  a 
contraction  of  the  ciliary  muscle,  and  the 
other  an  alteration  in  the  shape  of  the 
crystalline  lens.  This  latter,  which  takes 
place  in  response  to  the  diminished  tension 
of  the  lens-capsule,  a  result  of  the  contrac- 
tion of  the  cihary  muscle,  is  the  expression 
of  the  elasticity  of  the  lens.  The  degree 
of  perfection  of  the  lenticular  elasticity  de- 
pends upon  its  structure  and  chemical  con- 
stitution. The  functional  activity  of  either 
factor,  in  the  production  of  accommodation, 
may  be  altered.  The  power  of  contraction 
in  the  ciliary  muscle  may  be  lost  or  im- 
paired by  atrophic  or  inflammatory  changes, 
fiuch  as  glaucoma,  cycUtis,  &c.  Or,  again, 
it  may  cease  to  be  brought  into  play,  owing 
to  some  interrupted  function  in  the  nervous 
mechanism  with  which  it  is  supplied.  On 
the  other  hand,  a  diseased  state  of  the  lens 
may  diminish  its  elasticity ;  or  disease  of,  or 
accident  to,  ■'•■he  zonule,  alter  or  destroy  the 
conditions  by  which,  under  normal  circum- 
Btances,  that  elasticity  responds  to  changes 
in  the  shape  and  position  of  the  cihary 
muscle  when  contracted.  The  lesion,  giving 
rise  to  such  an  interruption,  may  be  at  a 
considerable  distance  from  the  muscle,  and 
produce  the  functional  disorders  by  inter- 
fering with  the  normal  reflex  mechanism 
giving  rise  to  accommodation.  Or  it  may 
exist  at  the  centre,  in  the  trunk  of  the 
thu'd  nerve,  in  the  ciliary  gangUon,  or  in 
the  peripheral  terminations  of  the  cihary 
nerves. 

Paralysis. —  All  the  conditions  men- 
tioned tend  to  diminish  the  amplitude  of 
accommodation,  or  deprive  the  patient  of 
the  power  of  accommodating  altogether. 
But    the   term    paresis    or   jpa/ralysis   of 


accommodation  can  only  properly  be  ap- 
'  plied  to  such  cases  as  owe  their  origin  to 
more  or  less  impeded  innervation.     Some 
acute  diseases  are  apt  to  be   followed  by 
I  more  or  less  complete  paralysis  of  accom- 
I  modation,  more  especially  diphtheria,  and 
;  enteric  and  typhus  fevers.  Chronic  diseases 
:  may  also  exhibit  this   symptom,    such  as 
syphihs,  diabetes,  various  central  and  re- 
flex nervous  disorders,  &c.     Further,  this 
form  of  paralysis    is    produced    by   some 
poisons,  putrid  fish  or   meat,  and  mydri- 
atics (those  principally  employed  in  oph- 
j  thai  mi  c    practice    being   atropine,    homa- 
tropine,  duboisine,  daturine,  and  hyoscya- 
mine). 

The  diagnosis  of  paresis  of  accommoda- 
tion, if  slight,  is  not  always  easy  ;  but  it  is 
always  to  be  suspected  when  there  is  pro- 
nounced diminution  in  the  amplitude  of 
accommodation,  which  should  correspond 
to  the  age  of  the  patient,  provided,  of 
course,  the  diminution  is  due  to  a  recession 
of  the  near  point,  while  the  far  point  re- 
mains unaltered.  Whenever  distant  vision 
remains  unchanged,  or,  if  improved  at  all, 
improved  only  by  convex  glasses,  whilst 
distinct  vision  for  near  objects  has  sud- 
denly become  impossible,  or  rendered  more 
difficult,  then  we  may  conclude  there  is 
more  or  less  paresis  of  accommodation. 
Often,  too,  there  is  more  or  less  mydriasis, 
which  assists  the  diagnosis.  Not  infre- 
quently children  suddenly  lose  distinct 
vision  for  distant  as  well  as  near  objects, 
owing  to  the  paralysis  of  accommodation 
rendering  an  existing  hypermetropia  ab- 
solute. 

The  treatment  should  be  general  and 
tonic  (according  to  the  cause),  and  we  may 
sometimes  hasten  a  cure  by  the  carefal  use 
of  myotics ;  some  beUeve,  too,  in  faradisa- 
tion and  strychnia. 

.  Spasm. — The  amphtude  of  accommoda- 
tion may  also  be  diminished  owing  to  spasm 
of  the  ciliary  muscle.  The  spasm  is  either 
constant  (a  very  rare  condition),  or  occa- 
sional, and  occurring  during  efforts  of 
fixation.  It  generally  occurs  simultane- 
ously in  both  eyes,  rarely  unilaterally. 
Spasm  of  the  ciliary  muscle  occurs  reflexly 
along  with  congestion  myosis,  and  is  ex- 
cited by  irritable  states  of  the  conjunctiva, 
cornea,  and  iris,  and  often  associated  with 
retinal  hyperaesthesia.  It  is  met  with  as  a 
rare  concurrence  in  some  cases  of  errors  of 
refraction  and  disturbances  of  the  cervical 
sympathetic.  Various  toxic  agents  also 
bring  about  spasm  of  acccJmmodation,  prin- 
cipally the  so-called  myotics  (those  used 
for  this  purpose  are  eserine,  pilocarpine,  and 


Acids,  Swallowing  of 


2] 


muscarine).  There  is  not  much  difficulty 
in  diagnosing  the  condition.  The  diagnos- 
tic points  are — abnormally  small  ampli- 
tude of  accommodation,  along  with  more 
or  less  myosis,  and  marked  recession  of 
the  far  point  under  the  influence  of  my- 
driatics. 

The  treatment  consists  in  keeping  the 
eyes  at  rest :  the  removal  of  all  sources  of 
irritation,  whether  direct,  indirect,  or  re- 
flex ;  the  use  of  mydriatics,  and,  if  neces- 
sary, the  accurate  correction  of  errors  of 
refi'action. 

It  has  been  shown  that  in  both  paresis 
and  spasm  of  accommodation  therefore, 
there  is  to  be  found  a  diminution  in  the 
amplitude  of  accommodation.  In  paresis 
this  is  due  to  the  recession  of  the  near 
point,  the  far  point  remaining  stationary ; 
whilst  in  spasm  the  opposite  takes  place,  the 
far  point  being  brought  closer  to  the  near 
point,  which  here  remains  stationary  (some- 
times indeed  approximating  to  the  eyes 
slightly). 

The  effect  of  a  weak  myotic  is  often  to 
increase  the  amplitude  of  accommodation, 
by  increasing  the  contractile  power  of  the 
muscle,  allowing  thereby  the  near  point  to 
approach  more  to  the  eye  whilst,  there 
being  no  actual  spasm,  the  far  point  re- 
mains stationary. 

The  diminution  of  elasticity,  as  weU  as 
the  change  in  the  total  refractive  index  of 
the  lens,  which  begin  at  about  the  age  of 
ten,  and  continue  throughout  life,  both  give 
rise  to  a  gradual  decrease  in  the  amplitude 
of  accommodation.  When  the  amplitude 
has  been  reduced  to  an  amount  leaving  a 
residue  equivalent  to  a  lens  of  less  than  4*50 
dioptres,  the  condition  known  as  presbyopia 
or  old  vision  is  said  to  exist,  a  condition 
which,  although  in  one  sense  a  disorder  of 
accommodation,  is  one  which  is  in  no  respect 
pathological.    See  Presbyopia. 

G.  A.  Berry. 

ACEPHALO-CYST.     See  Hydatids. 

ACHORION  SCHONLEINn  is  the 
name  given  to  the  vegetable  fungus  which 
constitutes  the  greater  part  of  the  yellow 
crusts  of  favus.  A  small  piece  of  the 
crust,  treated  with  liquor  potassae,  and 
examined  under  the  microscope  (magnified 
600  diam.),  shows  the  parasitic  fimgus  to 
consist  of  spores  and  mycelium  threads  in 
great  abundance.  The  spores  consist  of 
minute  rounded  bodies,  the  mycelium  of 
long,  narrow,  thread-like  tubes,  which  curve 
and  branch  in  various  directions.  Some  of 
the  mycelium  filaments  appear  to  contain 


spores,  while  others  are  empty ;  free  spores 
are  also  met  with  in  abundance. 

Egbert  Liveing. 

ACHROMATOPSIA.  See  Colour- 
blindness. 

ACIDS,  Swallowing  of.— The  only 
acids  which,  when  swallowed,  produce 
effects  that  are  of  surgical  importance 
are  the  corrosive  acids.  The  strong  mineral 
acids  {sulphuric,  nitric,  and  hydrochloric) 
cause  the  most  serious  results.  Hydro- 
fluoric acid,  which  has  been  very  rarely 
swallowed,  also  has  a  corrosive  action,  as 
have  likewise  carbolic  and  oxalic  acids,  but 
these  latter  are  of  more  interest  from  their 
toxic,  than  from  their  traumatic,  effects. 
Strong  sulphuric  acid,  or  oil  of  vitriol,  is 
the  acid  which  is  most  commonly  taken. 
It  may  be  deUberately  swallowed  with 
suicidal  intent,  or  may  be  administered 
with  murderous  intent,  or  it  may  be  swal- 
lowed accidentally  in  mistake  for  castor  oil, 
or  some  other  medicine  or  a  liqueur.  The 
result  which  follows  on  the  swallowing  of 
oil  of  vitriol,  or  other  strong  acid,  depends 
more  upon  the  concentration  of  the  acid 
than  the  actual  quantity  taken.  A  tea- 
spoonful  of  strong  acid  will  produce  results 
more  serious  than  three  or  four  times  the 
quantity  if  previously  diluted. 

Symptoms.  —  Marks  of  the  corrosive 
liquid  are  often  seen  at  the  angles  of  the 
mouth,  and  dirty  white  stains  may  be  ob- 
servable on  the  tongue  and  throat.  There 
is  at  once  a  sharp  burning  taste  in  the 
mouth  and  throat,  quickly  followed  by  ex- 
cruciating pain  in  the  abdomen.  The  strong 
acid  has  a  great  affinity  for  water,  and  as  it 
enters  into  combination  with  the  water  of 
the  tissues,  the  heat  evolved  is  intolerable. 
Vomiting  is  common  in  the  early  stages. 
The  vomit  is  acid,  and  may  cause  effer- 
vescence if  it  fall  on  a  limestone  pavement. 
The  patient  is  soon  reduced  to  a  state  of 
collapse,  which  is  extreme  if  perforation  of 
the  stomach  takes  place  {see  Collapse). 
There  is  usually  constipation,  but,  excep- 
tionally, there  may  be  some  tenesmus  and 
passing  of  shreds  of  mucus,  and  smaU  quan- 
tities of  altered  blood  and  similar  matters, 
as  well  as  the  contents  of  the  stomach,  may 
also  be  vomited.  The  urine  is  usually 
diminished  in  quantity,  and  is  loaded  with 
sulphates  when  sidphuric  acid  has  been  taken. 

The  prognosis  is  always  grave.  It  de 
pends  upon  the  amount  and  strength  of  the 
acid  taken,  and  on  the  state  of  the  stomach 
(whether  fiiU  or  empty)  at  the  time.  A 
smaU  quantity  of  strong  acid  in  an  empty 
stomach  is  necessarily  very  likely  to  lead 
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to  perforation.  When  perforation  occurs, 
death  takes  place  within  a  few  hours.  If 
the  air-passages  are  affected  by  the  acid — 
if,  for  example,  some  finds  its  way  to  the 
glottic  aperture — suffocation  may  soon  fol- 
low the  inflammatory  swelling  of  the  mu- 
cous membrane.  If  the  stomach  be  not 
perforated,  and  if  the  air-passages  escape, 
the  patient  lives  longer.  Death  from  col- 
lapse may  occur,  even  though  no  perfora- 
tion takes  place.  Death  may  result  at  a 
more  remote  period  from  inanition,  result- 
ing either  from  the  destruction  of  the 
glandular  structure  of  the  stomach,  or  the 
occlusion  of  the  oesophagus  by  the  contrac- 
tion of  a  cicatrix,  the  result  of  the  corrosive 
action  of  the  acid.     See  (Esophagus. 

Treatment. — In  treating  these  cases,  it 
is  very  essential  to  bear  in  mind  that  the 
patient  is  necessarily  in  danger  of  perfora- 
tion. The  stomach-pump  must  not  be  used, 
nor  any  emetics  be  administered;  but  no 
time  should  be  lost  in  endeavouring  to 
neutrahse  the  acid  by  the  administration  of 
alkalies.  The  carbonates  of  the  alkalies 
should  not  be  employed,  lest  the  stomach, 
already  in  danger  of  perforation,  be  burst 
by  the  disengagement  of  carbonic  acid  gas. 
Calcined  magnesia,  stirred  up  with  water 
or  lime-water,  or  liquor  potassae,  freely 
diluted,  are  the  best  antidotes.  If  these  be 
not  at  hand,  the  plaster  off  the  walls  or  ceil- 
ing may  be  given,  powdered  and  suspended 
in  water.  If  none  of  the  alkalies  are  at  hand, 
it  is  probably  advisable  to  give  the  carbo- 
nates (e.g.  washing  soda),  as  the  danger  of 
keeping  the  acid  undiluted  is  certainly 
greater  than  that  arising  from  the  disen- 
gagement of  carbonic  acid  in  the  stomach. 
If  neither  the  all^alies  nor  their  carbonates 
be  obtainable,  the  mere  dilution  of  the 
acid  may  be  aimed  at.  Copious  draughts 
of  milk,  or  milk  and  water,  or  even  water 
alone,  may  be  given ;  and  oily  or  mucila- 
ginous drinks  are  recommended  as  a  pro- 
tection to  the  coats  of  the  stomach.  If  the 
patient  be  collapsed,  it  may  be  necessary, 
after  the  severe  corrosive  symptoms  have 
subsided,  to  administer  stimulants  by  the 
rectum. 

The  symptoms  arising  from  taking  the 
other  corrosive  acids  are  in  the  main  so 
similar  to  those  of  sulphuric  acid  that  it  is 
hardly  necessary  to  enter  into  the  details 
again.  Nitric  acid,  owing  to  the  fact  that 
it  evolves  irritating  fumes,  is  very  prone  to 
attack  the  air-passages,  and,  after  the  cor- 
rosive symptoms  as  affecting  the  alimentary 
tract  have  subsided,  the  patient  may  suc- 
cumb in  the  course  of  a  few  days  to  broncho- 
pneumonia. Perforation  does  not  occur  quite 


so  readily  with  nitric  as  with  sulphuric 
acid.  The  nitric  acid  forms  a  tough  yellow 
slough  by  its  action  on  the  mucous  mem- 
brane. This  separates  after  a  few  days, 
and  the  patient  may  vomit  a  cast  of  the 
oesophagus  and  stomach.  This  involves  de- 
struction of  the  glandular  structure  and 
ultunate  death  from  inanition,  if,  indeed, 
perforation  do  not  follow  on  the  separation 
of  the  slough.  G.  V.  Poore. 

ACNE. — Synonyms  :  Acne  vulgaris  ; 
Acne  disseminata. 

Dejinition. — Acne  is  a  chronic  disease 
of  the  skin,  confined  to  the  face,  back,  and 
shoulders.  It  is  met  with  chiefly  in  young 
adults.  The  eruption  consists  of  pimples, 
which  are  produced  by  an  inflammation  of 
the  sebaceous  glands  and  hair-follicles.  Tha 
disease  leaves  small  depressed  scars. 

Symptoms  and  Pathology.  —  Many 
qualifying  names  have  been  applied  to 
common  acne,  such  as  *  simplex,'  '  punc- 
tata,' 'indurata.'  These  names  indicate 
the  varying  appearance  of  the  eruption, 
and  its  ditlerent  degrees  of  severity,  rather 
than  varieties  of  the  disease. 

Common  acne  is  so  constantly  asso-  \ 
ciated  with  comedones  that  it  is  almost 
impossible  to  deal  with  the  two  eruptions 
separately.  A  comedo  consists  of  a  hair- 
foUicle,  distended  by  a  small  mass  of  in- 
spissated sebum  mixed  with  minute  hairs ; 
these  minute  hahs  are  shed  within  the 
follicle,  and  in  course  of  time  accumulate 
in  considerable  numbers ;  they  become 
matted  together  with  sebum,  and  thus  the 
natural  escape  of  the  sebaceous  matter  is  pre- 
vented ;  a  little  black  spot  marks  the  orifice 
of  the  distended  follicle.  Subsequently 
inflammation  occurs,  and  the  comedo 
becomes  converted  into  an  acne  pimple, 
which  ultimately  suppurates,  discharges  its 
contents,  and  heals  with  the  formation  of 
a  small  depressed  scar.  AU  acne  pimples 
are  not  formed  in  this  way,  as  inflamma- 
tion may  arise  in  the  folHcles  without  the 
previous  formation  of  comedones ;  and,  in 
very  severe  cases  a  more  deep-seated  in- 
flammation occurs,  producing  a  kind  of 
blind  boil  which  is  very  slow  in  suppurat- 
ing. In  theory,  acne  may  appear  on  the 
skin  of  any  part  of  the  body,  except  the 
soles  and  palms,  which  are  free  from  seba- 
ceous glands  and  hairs;  it  is,  however, 
rarely  met  with  except  on  the  face,  neck, 
shoulders,  back,  and  chest.  Acne  develops 
in  successive  crops  which  follow  each  other 
in  quick  succession,  so  that  we  see  in  any 
given  case  pimples  in  all  stages  of  develop- 
ment and  decay,  from  the  early  comedo  to 
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the  final  process  of  scan-ing  ;  thus  the 
disease,  taken  as  a  whole,  is  chronic, 
though  the  course  of  any  one  spot  may  be 
acute. 

Etiology. — Acne,  which  is  equally  com- 
mon in  males  and  females,  usually  appears 
at  the  age  of  puberty,  and  arrives  at  its 
full  development  at  about  the  age  of 
eighteen  or  twenty;  a  few  years  later  it 
has  generally  disappeared.  In  severe  cases, 
however,  it  may  continue  to  a  much  later 
period  of  life.  It  is  met  with,  for  the  most 
part,  in  young  people  who  have  what  is 
called  a  sluggish  circulation,  and  who 
suffer  from  cold  hands  and  feet,  and  some- 
times chilblains.  Acne  is,  moreover,  much 
less  troublesome  in  summer  than  in  winter 
— indeed,  it  often  disappears  altogether 
during  the  height  of  summer,  to  return 
with  the  ensuing  winter. 

Varieties  of  Acne. — One  variety  of  acne 
requires  a  brief  notice.  It  apparently  consists 
of  groups  of  comedones,  and  is  unattended 
with  any  visible  inflammation;  it  is  fol- 
lowed, however,  by  a  very  superficial  kind 
of  ulceration  and  scarring,  giving  to  the 
skin  an  appearance  which  can  best  be  de- 
scribed as  a  worm-eaten  look.  The  scars 
are  very  shallow,  clean  cut,  and  different  in 
appearance  from  those  of  ordinary  acne. 

Diagnosis. — The  differential  diagnosis  of 
acne  is  usually  very  easy  when  the  age  of 
the  patient  and  the  history  and  distribution 
of  the  eruption  are  taken  into  consideration. 
The  only  eruptions  with  which  it  is  at  all 
likely  to  be  confounded  are  (1)  certain 
forms  of  dermato-syphiHs,  and  (2)  acne 
rosacea.  The  presence  of  comedones,  and 
the  absence  of  any  symptoms  of  sjrphilis, 
will  serve  to  separate  it  from  the  former, 
while  the  age  of  the  patient  and  the  absence 
of  burning  sensations  a.nd  itching,  will  as- 
sist in  distinguishing  it  fi-om  the  latter. 

Allied  Diseases.  —  Certain  eruptions 
fdlied  to  acne  are  usually  classed  with 
it  —  (1)  acne  artificialis,  (2)  acne  vario- 
liformis. The  former  of  these  is  simply  a 
convenient,  though  inexact,  term  for  cer- 
tain medical  rashes  resembling  acne,  such 
as  those  sometimes  produced  by  bromide 
or  iodide  of  potassium,  or  the  local  applica- 
tion of  tar  to  the  skin.  Acne  varioliformis 
is  a  rare,  but  weU-definea,  affection  re- 
sembling  acne  ;  it  is  confined,  for  the  most 
part,  to  the  forehead  and  hairy  scalp ;  the 
pustules,  wmch  are  ot  uniform  and  rather 
large  size,  form  scabs  and  deep  scars  like 
those  of  smallpox.  This  eruption  is  gener- 
ally regarded  as  of  syphilitic  origin,  and, 
without  doubt,  there  is  a  form  of  dermato- 
4Byphilis  which  closely  resembles  it.    But 


the  eruption  referred  to  is  not  a  syphilitic 
one,  as  is  shown  by  its  occurrence  in  those 
who  have  never  had  syphilis,  and  also  by 
the  fact  that  it  does  not  generally  yield  to 
anti-syphilitic  remedies,  but  rather  to  large 
doses  of.^a^enif5.  It  is,  however,  a  very 
obstinate  aHection. 

Treatment. — An  ordinary  case  of  acne 
is  best  treated  in  the  following  manner  : — 
A  sulphur  ointment  (5j.  to  ^j.)  should  be 
weU  rubbed  on  the  skin  affected  every 
night ;  it  should  then  be  lightly  wiped  off, 
so  as  to  allow  only  a  small  quantity  of  the 
ointment  to  remain  on  all  night.  "  In  the 
morning  the  ointment  should  be  washed  off 
with  a  soft  flesh-brush,  soap,  and  warm 
water ;  if  the  skin  is  tender,  a  little  starch 
powder  may  be  applied  to  the  face  during 
the  day.  This  plan  of  treatment  must  be 
continued  for  months  or  years  according  to 
circumstances.  Instead  of  using  an  oint- 
ment, a  drying  sulphur  lotion,  containing 
a  little  ether  and  spirit,  may  be  used,  but 
very  little  of  the  sulphur  in  the  form  of 
powder  should  be  allowed  to  remain  on  the 
face,  otherwise  it  is  apt  to  get  into  the 
eyes  and  produce  irritation.  When  sulphur  . 
does  not  suit  the  skin,  a  weak  soap  lotion  I 
(soft  soap  5iij.,  proof  spirit  f3viij.)  may  be  I 
applied  every  night,  and  a  little  allowed 
to  dry  on;  this  should  be  washed  off  in 
the  morning  with  warm  water  in  the  usual 
way.  In  very  severe  cases  of  acne,  the 
larger  acne  pimples  should  be  lightly 
touched  with  a  small  blunt-pointed  piece 
of  wood,  dipped  in  pm-e  carbolic  acid ;  this 
must  be  done  carefully,  so  as  not  to  allow 
the  acid  to  run  down  the  face  ;  a  few  spots 
should  be  touched  daily  ;  tliis  process  ' 
causes  the  pimples  to  dry  up,  and  thus 
tends  to  diminish  the  formation  of  deep 
scars.  In  most  cases  of  acne,  the  adminis-  i 
tration  of  cod-liver  oil  during  cold  weather  J 
will  be  found  beneficial.  Small  doses  of  ** 
arsenic  are  also  sometimes  useful. 

EORERT   LiVEING. 

ACNE  ROSACEA.  —  Definition.  — 
Acne  rosacea  is  a  chronic  disease  of  the 
skin  of  the  face,  a  characteristic  feature  of 
which  is  a  passive  congestion  of  the  vessels, 
associated  with  sensations  of  burning  and 
itching  and  the  formation  of  pimples. 

Symptoms  and  Pathology.  —  Acne 
rosacea  has  httle  relation  to  acne  vulgaris, 
except  in  name  and  appearance.  The  erup- 
tion, which  is  confined  to  the  face,  is  met 
with  chiefly  in  women  of  middle  age.  It 
has  one  feature  in  common  with  acne  vul- 
garis, namely,  its  great  tendency  to  appear 
in  those   whose   cutaneous    circulation  is 
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sluggish,  that  is,  who  suffer  from  cold  hands 
and  feet  and  passive  venous  congestion. 
Hence  it  is  that  those  who  have  had  acne 
vulgaris  in  early  youth  are  very  Uable  to 
acne  rosacea  in  middle  life. 

It  is  usual  to  describe  two  forms  of  acne 
rosacea  :  (1)  ^v**^  hoi'pf.nrirn'ph.in  form,  which 
is  noTpfarativply  rf\x(^.  a,nd  chiefly  met  with 
^ngu-;     and    (2)    the    non-hypertrophic 
w^mTwhich  is  very  common  and  almost 
_onfined  to  women.    The  former  consists 
in  an  increased  growth  of  the  fibro-vascular 
tissue  of  the  nose  and  adjacent  skin  of  the 
face;   in  severe   cases  the  nose  is  much 
^^^arged,  nodulated  and  red.     This  hyper- 
— "^"^ophy  is    generally    associated    with   the 
development    of   acne-like  pimples.     The 
disease  is  often,  but  by  no  means  always, 
the  result   of  over-indulgence   in   alcohol. 
Long  and  frequent  exposure  to  cold  winds 
in   those    whose   cutaneous    circulation  is 
feeble,  is  very  apt  to  produce  a  similar  re- 
sult, though  in  a  less  degree. 

The  non-hypertropTiio  variety  of  acne 
rosacea  is  very  common.  In  its  mildest 
form  it  consists  simply  of  a  passive  over- 
distension of  the  vessels  of  the  skin  of  the 
nose  and  cheeks,  forming  a  pretty  well- 
defined  symmetrical  red  patch ;  the  con- 
gestion may  vary  much  at  different  periods 
of  the  day,  but  is  generally  aggravated  after 
a  meal  and  during  the  evening.  Besides 
V  the  nose  and  cheeks,  the  chin  and  forehead 
f  are  often  affected.  In  a  more  advanced 
stage,  the  congestion  becomes  more  per- 
sistent and  smaU  red  pimples  appear, 
resembling  those  of  acne  vulgaris.  The 
eruption  is  almost  always  accompanied  with 
sensations  of  burning  and  itching,  especially 
'    the  former. 

Etiology. — One  cause  of  acne  rosacea 
has  already  been  referred  to.  A  much  more 
common  cause  is  chronic  indigestion  asso- 
ciated with  a  feeble  circulation.  It  is  not 
uncommon  to  find  all  the  symptoms  of  the 
disease  aggravated  every  month  at  the 
period  of  menstruation,  and  the  age  at 
which  that  function  altogether  ceases  is 
especially  liable  to  its  attacks. 

Diagnosis.  —  Acne  rosacea  is  hardly 
likely  to  be  mistaken  for  any  other  disease 
except  acne  vulgaris.  The  age  of  the  patient, 
the  congestion  of  the  skin,  and  the  subjec- 
tive sensations  which  are  almost  always 
present,  serve  to  distinguish  it  from  the 
latter  disease. 

Treatment.  —  The     treatment     of    the 
J  hypertrophic  form  of   the  disease  consists 
r'  in  the  free  division  of  the  vessels  ;  this  re- 
lieves the  congestion,  and  at  the  same  time 
gradually  gets  rid  of   the    new    vascular 


tissue ;  at  the  same  time,  complete  ab- 
stinence from  alcohol  must  be  enjoined. 
The  non-hypertrophic  variety  of  the  disease 
arises  so  often  from  indigestion,  that  the 
greatest  attention  should  be  given  to  diet, 
rest,  and  those  medicmes  which  are  gener- 
ally useful  for  improving  the  digestive 
powers.  Mild  saline  purgatives  are  some- 
times very  beneficial,  especially  when  the 
bowels  are  naturally  constipated.  The  most 
generally  useful  local  apphcation  is  the 
ordinary  calamine  and  oxide  of  zinc  lotion, 
to  which  a  small  quantity  of  sulphur  has 
been  added.  (Oxide  of  zinc,  5ij. ;  calamine, 
5ij. ;  precipitated  sulphur,  5^8. ;  rectified 
spirit,  f3ss. ;  glycenne,f5ij.;  lime  water,  f^ij., 
rose  water  to  f^viij.).      Egbert  Liveing. 

ACROCHORDOlSr  is  a  smaU  outgrowth 
of  the  skin,  consisting  of  a  minute  thread 
or  cylinder  of  fine  fibrous  tissue,  contaming 
small  vessels.  When  cut  across,  these  ves- 
sels sometimes  bleed  freely.  Acrochordon 
is  met  with  chiefly  on  the  loose  skin  of  the 
neck.  The  treatment  consists  in  snipping 
it  off'  with  a  pair  of  scissors,  and  then 
lightly  touching  with  caustic. 

Egbert  Liveing. 

ACROMION  PROCESS,  Fracture  of 
the.     See  Scapula,  Fracture  of  the. 

ACUPUNCTURE  may  be  performed, 
according  to  circumstances,  with  a  round- 
pointed  or  sewing,  or  with  a  cutting-edged 
or  surgical  needle.  Its  uses  are  various : 
as  a  stimulant ;  as  a  counter-irritant ;  for 
the  purpose  of  evacuating  or  dispersing 
fluids  from  various  parts  of  the  body ;  and 
the  term  may  also  be  appUed  to  the  use  of 
needles  in  the  operation  of  tattooing,  which 
is  almost  confined  to  ophthalmic  practice. 
With  regard  to  the  use  of  acupuncture  for 
the  purpose  of  evacuating  fluid  in  cases  of 
anasarca,  the  practice  is  so  well  known  as 
hardly  k>  call  for  any  remarks;  and  the 
same  may  be  said  vsdth  respect  to  its  use  in 
dispersing  the  contents  of  certain  encysted 
collections  of  fluid,  such  as  hydrocele  and 
ganglia.  In  the  latter  case,  however,  a 
cutting- edged  needle  must  be  used  to  en- 
sure a  successful  result ;  whereas  in  dropsy 
a  round-pointed  needle  is  sufficient,  and  in 
fact  preferable,  as  being  less  likely  to 
inflict  injury  upon  the  skin.  But  the  term 
acupuncture  is  more  generally  appUed  to 
the  use  of  needles  for  the  reUef  of  various 
painful  affections,  such  as  neuralgia,  and 
muscular  pain  and  stiffness  consequent 
upon  injury  or  chronic  rheumatism.  For 
this  purpose  the  needles  should  be  flexible, 
with  handles  or  heads  made  of  bone,  glass, 
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aealing-wax,  or  twisted  wire ;  they  should 
be  introduced  with  a  slight  rotatory  move- 
ment, or  by  a  succession  of  light  taps. 
This  practice  has  for  ages  been  popular 
amongst  the  Orientals,  more  especially  the 
Chinese  and  Japanese,  in  whose  hands  the 
efifects  are  said  to  be  marvellous ;  but  the 
records  of  English  surgery  do  not  throw 
much  light  upon  the  subject.  It  is  true 
that  its  use  in  the  treatment  nf  nl|pf.infl.tfi 
i  sciatica  is  well  recognised,  but  its  success 
Eas  been  by  no  means  constant.  For  this 
purpose  the  directions  usually  given  are, 
that  the  tender  part  of  the  nerve  having 
been  ascertained  by  pressure,  the  needle  is 
to  be  thrust  in  until  it  is  felt  by  the  patient 
to  have  entered  the  nerve,  and  there  left 
for  a  few  minutes.  Erichsen  says  that  five 
or  six  needles  may  be  introduced  at  one 
operation.  The  mode  of  action  is  uncer- 
tain, but  one  explanation  is  that  tension  is 
relieved  by  the  puncture  of  the  nerve- 
sheath.  In  the  recent  edition  of  Agnew's 
Surgery  (vol.  ii.  p.  265)  is  shown  an 
instrument  for  producing  superficial  acu- 
puncture in  the  treatment  of  local  pains ; 
but  here  the  effect  may  be  clearly  defined 
as  counter-irritant. 

Begarding  the  use  of  acupuncture  for 
the  relief  of  chronic  muscular  pain  and 
stiffness,  more  especially  where  arising 
from  injury,  probably  the  best  account  will 
be  found  in  the  Lancet  for  April  29, 
1871,  in  a  paper  by  Mr.  Pridgin  Teale, 
'  On  the  Relief  of  Pain  and  Muscular  Dis- 
ability by  Acupuncture,'  in  which  he  relates 
several  cases  where  the  thrusting  in  of  a 
needle  in  two  or  three  places  until  the 
bone  was  touched,  and  leaving  it  there  for 
a  minute  or  two,  was  followed  by  complete 
cure  in  one  instance,  and  relief  in  three  or 
four  more  out  of  ten  cases,  and  explains 
his  view  of  the  mode  of  action.  Also  Mr. 
Simeon  Snell,  of  Sheffield,  in  the  Medical 
Times  and  Gazette  (June  9,  1880),  re- 
lates several  cases  of  loss  of  power  of  the 
deltoid,  which  he  treated  successfully  in 
the  same  manner.  Acupuncture  has  been 
used  in  the  treatment  of  ununited  frac- 
tures.  Here  the  object  is  to  set  up  irrita- 
tion  and  increased  vascularity,  and  the 
needles  should  be  left  in  for  several  days. 
In  a  case  related  by  Wiesel  (noentioned  in 
Holmes'  System  of  Surgery),  they  were 
left  in  for  six  days,  until  they  caused  pain 
and  swelling,  and  the  result  was  successful. 
Malgaigne  tried  this  plan,  but  imsuccess- 
foUy.  The  difficulty  is  to  get  the  needles 
between  the  ends  of  the  bone. 

Lastly,  acupuncture  has  been  tried  in 
the  treatment  of  aneurism.    Originally  sug- 


gested by  Velpeau,  it  was  practised  with 
a  successful  result  by  Benjamin  Phillips, 
of  London,  in  1831,  in  a  case  of  carotid 
aneurism.  In  more  recent  times  (January 
1879),  it  was  tried  by  Mr.  Christopher 
Heath,  in  a  case  of  traumatic  aneurism  of 
the  subclavian,  where  amputation  at  the 
shoulder-joint  had  failed.  He  '  introduced 
three  pairs  of  sewing  needles  into  the  tu- 
mour, making  each  pair  cross  within  the 
sac  ;  they  were  not  withdrawn  until  the 
fifth  day,  by  which  time  considerable  clot- 
ting had  taken  place.'  The  aneurism 
gradually  became  solid;  but  bronchitis 
supervened,  and  the  patient  sank  seventeen 
days  after  the  insertion  of  the  needles.  The 
post-mortem  examination  showed  that  the 
aneurism  was  cured,  the  sac  being  full  of 
dense  fibrin.  Encouraged  by  the  result  in 
this  case,  the  writer  of  this  article  tried 
the  same  plan  in  a  case  of  aneurism  at  the 
root  of  the  neck,  occurring  in  a  man  thirty- 
three  years  of  age,  who  was  under  his  care 
in  the  Liverpool  Northern  Hospital,  in  the 
early  part  of  1880.  Mr.  Heath's  plan  was 
as  nearly  as  possible  carried  out  accu- 
rately ;  but  as  there  was  no  apparent  effect 
at  the  end  of  four  or  five  days,  other 
needles  were  inserted,  as  the  first  were 
withdrawn,  but  at  different  parts  of  the 
swelling.  As  each  needle  was  withdrawn, 
a  few  drops  of  blood  escaped  from  the 
puncture,  which  was  at  once  covered  with 
styptic  colloid.  This  procedure  was  carried 
out  for  several  weeks,  with  the  result  that 
the  tumour  became  firmer  and  the  pulsa- 
tion feebler;  then  the  aneurism  became 
smaller,  and  finally  almost  disappeared 
behind  the  sternal  end  of  the  clavicle. 
Unfortunately,  some  chronic  cellulitis  had 
been  set  up  by  the  needles,  and  just  at  the 
time  when  success  seemed  to  have  been 
attained,  a  slight  sanio-purulent  discharge 
occurred  from  one  of  the  needle-holes 
which  reopened.  The  same  evening  the 
temperature  rose,  vomiting  occurred  (evi- 
dently due  to  septicaemia),  and  as  a  result 
of  the  vomiting  the  sac  must  have  given  / 
way,  for  the  swelling  suddenly  became  dif- 
fuse, and  several  of  the  needle-punctures  I 
reopened,  giving  vent  to  broken-down  clot/ 
and  fresh  arterial  blood,  and,  in  the  course/ 
of  less  than  fortj^^-eight  hours  after,  the! 
patient  died.  A  post-mortem  examination 
revealed  an  aneurism  of  the  innominate 
artery,  the  collapsed  sac  of  which  would 
have  contained  a  small  hen's  egg ;  this  sac 
had  evidently  recently  given  way,  and  the 
aneurism  had  become  diffuse,  forming  a 
large  cavity  in  the  lower  part  of  the  neck 
containing  fluid  blood,  fresh  clots,  and  one 
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large  mass  of  old  and  thoroughly  organised  I 
hard   clot  which  had  obviously  filled  tlie 
true  aneurism,  and  escaped  when  the  rup-  ^ 
ture  of   the  sac  occurred.     This  case,  to-  ; 
gether  with  Mr.  Heath's,  may  be  taken  as 
evidence   that    acupuncture   is   worthy   of 
consideration  in  suitable  cases  of  aneurism ; 
but  the  writer  feels  that  his  own  case  is 
furthermore   a    warning    against    pushing 
this  treatment  too  far.    It  would  be  better  to 
wait  patiently  the  result  of  the  first  intro- 
duction of  the  needles  before  proceeding  to 
insert  others,  . 

Acupuncture  has  also  been  used  m  the 
treatment  of  cirsoid  aneurism,  but  as  in 
moE  instances  it  has  been  tried  in  com- 
bination with  the  galvanic  current,  its  use 
in  such  cases  can  hardly  be  considered 
here,  although  Professor  Billroth,  its  prin- 
cipal advocate,  attributes  the  success  in 
his  three  cases  of  galvano -puncture  to  the 
acupuncture  only.  Chauncy  Puzey. 

ADAMS'S  OPERATION.— An  opera- 
tion for  the  subcutaneous  division  of  the 
neck  of  the  femur  in  cases  of  angular  osseous 
ankylosis  of  the  hip-joint.  See  Hip-disease. 

ADENIA.     See  Lymphadenoma. 

ADENITIS.     See  Lymphadenitis. 

ADENOMA. — An  adenoma  is  an  en- 
capsuled  tumour,  containing  in  its  structure 
the  textures  found  in  glands,  and  commonly 
those  of  a  racemose  gland,  and  it  generally 
occupies  a  position  on  the  periphery  of  one 
of  the  complex  secreting  glands,  the  mam- 
mary region  being  by  far  the  most  frequent 
site  of  adenomatous  growths.  Some  of  the 
prostatic  enlargements  are  tumours  of  this 
kind,  and  occasionally  they  are  found  in 
the  lips  and  cheeks.  The  parotid  is  a  com- 
mon position,  but  here  adenomata  not  in- 
frequently contain  cartilage,  as  also  do  those 
which  less  frequently  occur  in  the  sub-maxil- 
lary region. 

Cause. — No  cause  capable  of  demon- 
stration can  be  assigned  for  the  occurrence 
of  adenomata.  It  has  been  suggested,  from 
the  circumstance  of  such  tumours  appearing, 
or  rather  taking  on  growth,  during  the 
period  of  functional  activity  in  the  adjacent 
gland,  that  they  are  congenital,  having  re- 
mained dormant  during  early  hfe.  Some 
force  is  lent  to  this  suggestion  by  the  fact 
that  some  of  the  mammary  adenomata 
shrink  and  seem  to  disappear  with  the 
occurrence  of  atrophic  changes  in  the 
mammary  gland  itself. 


Pathology. — For  a  tumour  growing  in 
proximity  to  a  gland  to  be  regarded  as  an 
adenoma,  it  must  possess  the  histological 
characters  of  gland-structure,  and  usually, 
as  has  been  noticed,  that  of  a  racemose 
gland,  with  its  grouping  of  acini,  tubules, 
and  lobules.  See  Breast,  Diseases  of 
the. 

Symptoms  and  Diagnosis. — These  vary 
so  entirely  with  the  situation  of  the  ade- 
noma, that  it  is  an  impossibihty  to  give  any 
general  description  of  the  external  characters 
of  this  class  of  tumour  which  should  hold 
good  for  chronic  mammary  tumours,  for 
an  adenoma  of  the  lip,  or  of  the  encysted 
tumours  of  the  prostate.  As  the  mammary 
region  supplies  the  greater  number  of  gland- 
tumours,  a  description  of  one  of  these  will 
indicate  the  clinical  features  of  adenoma 
sufficiently. 

In  size  adenomata  vary  fi-om  a  hazel- 
nut to  a  walnut,  and  are  usually  found  in 
young  unmarried  women ;  they  are  rare 
after  the  age  of  forty.  They  are  usually 
firm  and  uregularly  ovoid;  they  do  not 
adhere  to  the  skin,  or  cause  dimpling  of  it. 
They  are  very  freely  movable,  but  never- 
theless are  seemingly  attached  to  the  ad- 
jacent mammary  gland.  Sometimes  they 
are  contained  within  the  substance  of  the 
gland,  or  cause  a  depression  on  its  surface, 
and  they  rarely  afford  any  feeling  of  fluid. 
When  pain  is  complained  of,  it  is  usually 
paroxysmal  or  neuralgic,  and  there  is  fre- 
quently complaint  of  some  increased  fulness 
and  tenderness  at  the  menstrual  periods. 
Often  they  remain  stationary  for  years, 
and  then  enlarge,  or  with  disappearance  of 
the  menstrual  flux  they  may  shrivel. 

As  a  rule,  the  diagnosis  is  easy.  A 
limited  isolated  tumour,  not  very  hard  and 
without  lymphatic  affection,  can  scarcely  be 
taken  for  a  carcinoma.  Rarely  is  the  sense 
of  fluctuation  obtained,  but  a  quickly-grow- 
ing adenoma  in  the  substance  of  the  breast 
may  be  mistaken  for  some  one  of  the  cyst- 
formations  found  in  this  organ.  So,  again, 
it  may  not  be  possible  to  tell  before  removal 
whether  a  tumour  is  a  quickly-growing 
adenoma  or  a  sarcoma. 

In  later  Hfe,  however,  it  is  not  always 
easy  by  examination  alone  to  say  whether 
a  firm  swelhng  is  an  adenoma  or  a  small 
circumscribed  scirrhus-growth  of  a  portion 
of  the  margin  of  the  gland.  Due  attention 
to  the  duration,  the  age,  and  the  history, 
will  generally  enable  a  correct  diagnosis  to 
be  made. 

Treatment. — If  decidedly  increasing  in 
size,  if  disfiguring,  if  the  pain  is  so  great  as 
to  cause  distress  to  the  patient,  or  if  the 
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mental  anxiety  at  discovering  a  tumour  in 
the  breast  affects  the  health,  it  will  be  well 
to  advise  the  removal  of  an  adenoma.  On 
the  other  hand,  in  the  absence  of  any  of 
these  circumstances,  the  patient  may  be 
told  that  the  growth  is  quite  innocent  in  its 
nature,  and  that,  so  long  as  it  is  not  a  source 
of  annoyance,  there  is  no  object  to  be  gained 
by  an  operation.  In  these  cases,  and  in 
others  where  the  patient  shrinks  from  an 
operation  which  the  surgeon  can  seldom 
truthfully  say  is  imperatively  demanded, 
much  relief  may  be  obtained  by  insisting 
on  the  abandomnent  of  all  such  dresses  or 
other  garments  as  press  upon  the  tumour, 
and  by  protecting  the  part  from  ever-repeated 
self-examinations  of  the  swelling,  which 
only  irritate  the  part  and  disquiet  the  mind ; 
nothing  answers  this  purpose  better  than  a 
belladonna  plaster,  kept  on  for  two  or  three 
weeks.  Temporary  restraint  of  the  use  of 
the  arm  by  the  adoption  of  a  sling  may  be 
advised  when  there  is  shooting  pain,  re- 
ferred, it  is  to  be  presumed,  to  the  inner 
side  of  the  arm.  The  patient  should  be 
strongly  urged  to  dismiss  all  thoughts  of 
the  swelling  from  her  mind.  Of  course, 
many  points  in  the  patient's  general  health 
may  need  attention,  and  signs  of  indiges- 
tion, habitual  constipation,  irregular,  scanty, 
and  painful  menstruation,  should  be  at  once 
attended  to.  A.  Willett. 

ADHESION.— The  growing  together 
of  living  tissues,  healthy  or  diseased.  Phy- 
siological adhesion  is  the  basis  of  reparative 
surgery ;  pathological  adhesion  is  one  of 
the  most  fertile  and  potent  factors  in  the 
development  of  surgical  complications. 

Healthy  adhesion  of  divided  tissues  is 
the  continuous  work  of  normal  nutrition, 
commencing  so  soon  as  divided  surfaces  or 
parts  are  restored  to,  and  maintained  in, 
accurate  contact.  As  divided  parts  approach 
most  nearly  to  the  state  of  health,  their  re- 
union is  proportionately  rapid,  painless, 
and  firm.  Foreign  bodies  and  impurities, 
tension  and  unrest,  are  causes  of  nervous 
and  vascular  irritation ;  and,  to  an  equal 
extent,  impediments  to  direct  adhesion. 
This  is  illustrated  in  all  the  operations  of 
plastic  surgery,  and  generally  in  the  healing 
of  wounds,  whether  of  the  soft  or  hard 
parts.     See  Fractures  ;  Wounds. 

When  the  physiological  standard  is  de- 
parted from,  and  excess  of  vascular  and 
nutritive  activity  reaches  the  inflammatory 
stage,  adhesion  may  still  occur  ;  and  often 
does  so,  under  those  circumstances,  to  a 
very  great  extent.  But  adhesive  inflam- 
mation is  strictly  a   pathological   process, 


and  a  cause  of  diseased  conditions.  Cica- 
trices, when  adherent  to  subjacent  parts, 
and  especially  to  bone  after  amputation, 
are  often  causes  of  lifelong  trouble.  In- 
juries into,  and  in  the  neighbourhood  of, 
joints,  are  followed  by  impairment  of  mo- 
tion, in  proportion  as  synovial  membranes 
and  tendinous  sheaths  become  adherent. 
Bands  and  layers  of  lymph  deposited  with- 
in the  abdomen  are  frequent  causes  of  in- 
ternal strangulation,  and  serious  complica- 
tions of  ovarian  and  uterine  disease.  The 
ophthalmic  surgeon  also  has  abundant  evi- 
dence of  the  mischief  worked  within  the 

eye  by  pathological  adhesion. 

Nevertheless,  the  process  of  adhesion 
surpassing  the  physiological  limits  often 
has  a  preservative  tendency,  which  the 
surgeon  may  utilise  with  the  best  results. 
Bullets  and  other  foreign  bodies  which 
sometimes  remain  painlessly  within  the 
body  for  years,  do  so  in  virtue  of  the  in- 
flammatory process  which  they  excite,  and 
the  adhesive  products  therefrom  resulting. 
Internal  abscess,  aneurism,  phlebitis,  and 
ulceration  may  be  rendered  comparatively 
harmless  by  inflammatory  adhesions.  In 
arresting  haemorrhage  from  divided  arteries, 
in  treating  intestinal  wounds,  in  the  radical 
cure  of  hernia,  hydrocele,  nsevus,  and 
varix,  the  surgeon  relies  on  his  power  to 
produce  inflammation,  within  the  limits  of 
adhesion.  So  dfrected  and  restricted,  in- 
flammatory adhesion  is  a  therapeutic  re- 
source, often  as  beneficent  and  enduring  as 
is  painless  and  physiological  adhesion. 

Sampson  Gamgee. 

AINHXJM.  —  This  disease  occurs  in 
negroes,  especially  those  of  Brazil  and 
Bahia.  It  affects  the  little  toes  chiefly, 
and  appears  to  consist  in  a  fatty  degenera- 
tion of  aU  the  tissues,  comnaencing  without 
pain,  and  not  affecting  the  general  health. 
A  groove  gradually  extends  round  the  root 
of  the  toe  ;  the  parts  beyond  this  are  much 
increased  in  size,  become  looser  and  looser, 
and  interfere  with  walking. 

Treattnent. — Amputation. 

W.  H.  A.  Jacobson. 


AIR  IN  CELLULAR  TISSUE. 
Emphysema. 


See 


AIR  IN  VEINS.— Pa^/io%2/-— The 
entrance  of  air  into  veins  through  a  wound 
in  their  parietes  is  an  exceedingly  grave 
accident.  The  occurrence  may  give  rise  to 
a  train  of  the  most  serious  symptoms,  or 
may  lead  to  an  almost  sudden  death.  The 
afr  is  drawn  into  the  thorax  through  the 
wound  in  the  vein  by  the  inspiratory  move- 
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meDt  of  the  chest,  just  as  it  is  drawn 
into  the  lung  through  the  trachea.  It  en- 
ters the  right  auricle  of  the  heart,  and  that 
cavity,  after  death,  will  be  found  to  be 
quite  distended  by  a  frothy  mixture  of  blood 
and  air.  The  same  froth  will  be  found  in 
the  superior  vena  cava  and  the  innominate 
veins.  The  air  may  make  its  way  into  the 
right  ventricle,  and  a  small  quantity  may 
even  penetrate  as  far  as  the  pulmonary 
artery  and  its  branches.  Death  in  these 
cases  appears  to  be  due  to  arrest  of  the  pul- 
monary circulation  and  to  interference  with 
the  heart's  mechanism.  For  the  proper 
working  of  the  tricuspid  and  pulmonary 
valves  it  is  necessary  that  the  heart  should 
be  occupied  by  fluid  blood.  Thft  vfllvpR 
o.ar\r\cft  ncA,  in  a  mixture  of  air  and  blood, 
and  with 


the  cessation  ol  Ihtiir  UULluil  Lh'e 
proper  movement  of  the  heart  ceases.  The 
circulation  of  blood  through  the  limgs  must 
be  suddenly  interrupted  when  this  accident 
occurs,  and  as  but  little  blood  can  reach  the 
left  ventricle,  anaemia  of  the  brain  and  of 
other  parts  must  be  produced. 

The  aspiratory  effect  of  the  thorax  upon 
the  venous  circulation  does  not  appear  to 
extend  beyond  the  vessels  of  the  neck  and 
axilla.  The  isolated  cases,  in  which  air  is 
said  to  have  been  drawn  into  the  thorax 
through  wounds  in  such  veins  as  the  me- 
dian basilic  and  the  long  saphenous,  are 
open  to  considerable  doubt.  The  cer\dcal 
veins  have  been  much  more  frequently  the 
seat  of  this  accident  than  the  veins  of  the 
axilla. 

That  air  may  enter  it  is  necessary  that 
the  vein  be  only  partly  divided,  or,  if  en- 
tirely divided,  that  its  lumen  be  kept  open 
by  the  adhesion  of  the  vein-walls  to  the 
adjacent  parts.  If  a  normal  vein  in  the 
regions  in  question  be  entirely  cut  across, 
its  limp  walls  are  drawn  together  during 
an  inspiratory  movement  and  its  lumen 
is  more  or  less  entirely  closed.  This  clo- 
sure is  really  effected  by  atmospheric  pres- 
sure, and  can  be  well  seen  in  drawing  air 
along  a  thin  india-rubber  tube,  a  part  of 
whose  wall  has  been  divided.  Veins  whose 
walls  are  thickened  are  apt  to  favour  the 
entrance  of  air,  as  are  also  such  vessels  as 
are  bound  up  in  inflammatory  material  or 
in  the  substance  of  a  new  growth.  The 
external  jugular  vein,  moreover,  is  so  re- 
lated to  the  cervical  fascia,  and  the  axillary 
vein  to  the  costo-coracoid  membrane,  that 
these  vessels  remain  patent  when  cut  across. 
Often  the  dragging  upon  the  parts,  as  in  re- 
moving a  tumour,  is  such  as  to  make  some 
of  the  veins  that  have  been  divided  gape 
and  remain  open.     The  accident  has  oc- 


curred most  frequently  durmg  the  removal 
of  tumours  from  the  neck  or  axilla.  It  has 
happened  also  during  amputation  at  the 
shoulder,  resection  of  the  scapula,  ligature 
of  the  carotid  and  subclavian  arteries, 
tracheotomy,  venesection  of  the  external  ju- 
gular vein,  and,  in  one  recorded  instance, 
during  the  introduction  of  a  setonin  the  neck. 

Symptoms. — The  entrance  of  the  air  is 
marked  bY,  a  very  distinct  hissing  noisji, 
precisely  like  that  neard  when  air  and  water 
are  being  drawn  up  by  a  syringe.  It  must 
be  especially  noted  that  if  any  bubbles  are 
seen  about  the  wound  they  are  caused,  not 
by  the  air  that  is  entering,  but  by  the  air 
that  has  escaped  from  the  vein  during  the 
expiratory  movement  of  the  thorax.  The 
patient,  if  not  anaesthetised,  is  seized  with 
a  sudden  terror :  there  is  severe  dyspnoea 
with  hurried  and  violent  inspn-ations ;  the 
action  of  the  heart  becomes  irregular  and 
often  tumultuous ;  tjie_4itilse-sinka»  is  most 
iiTegular,  and  often  becomes  rapidly  imper- 
ceptible ;  the  face  is,  as  a  rule,  bluish  at 
first  and  then  becomes  pale ;  there  is  more 
or  less  profound  sjiicope,  and  in  some  cases 
there  may  be  convulsions  of  a  tetanic  cha- 
racter or  a  violent  cough.  The  dyspnoea  is 
probably  entirely  due  to  the  sudden  inter- 
ruption in  the  pulmonary  circulation,  while 
the  faintness  depends  mamly  upon  the 
anaemia  of  the  bram  consequent  upon  the 
lack  of  blood  in  the  left  ventricle.  About 
two-thir(ls  of  tlip  pn.t.i'pnts  thus  affected  die,  / 
the  majority 't^'i^^hf"  n.  fpw  jTTvrmfpg^^P  re- . 
njainder  after  an  interval  of  hours  or  even 
days.  On  the  other  hand,  'reTOvery  has 
tEiken  place,  even  after  the  symptoms  have 
been  very  severe,  and  in  a  few  instances  no 
visible  ill-effects  have  followed  the  accident, 
although  the  hissing  noise  was  distinctly 
heard.  Clinical  experience,  as  well  as  vivi- 
section experiment,  appears  to  show  that 
the  fatal  result  depends  rather  upon  the 
rapidity  with  which  the  air  is  introduced 
than  upon  the  actual  amount  that  enters^ 
other  things  being  equal. 

Treatment. — It  cannot  be  too  constantly 
borne  in  mind  that  this  flnoiVlftnt  p.a.n,  mily 
occur  in  what  may  be  termed  dry  wounds. 


The  injm-ed  vein  must  be  either  exposed  to 
the  air  or  separated  from  the  air  by  only  a 
thin  layer  of  blood ;  if  the  wound  be  fiill  of 
blood  the  accident  is  impossible.  As  may 
be  supposed,  it  occurs  most  usually  when  a 
tumour  is  being  dragged  from  its  attach- 
ments, or  just  after  a  deep  incision  has  been 
well  sponged  out. 

The  moment  the  hissing  sound  is  heard 
the  wound  should  be  fiUed  with  water 
squeezed  from   a   sponge.     This   at    once- 
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prevents  the  entrance  of  more  air,  and  at 
the  most  the  patient  merely  draws  into  the 
vein  a  Uttle  blood  and  water.  It  is  useless 
at  the  first  to  attempt  to  tie  the  vein.  The 
damaged  vessel  is  not  easy  to  find,  and  to 
apply  a  ligatmre  takes  time.  Moreover,  if 
the  ligatmre  be  applied  dmring  an  inspiration, 
it  would  certainly  prevent  the  entrance  of 
more  air,  but  if  appUed  dm'ing  an  expiration 
it  would  merely  prevent  the  escape  of  such 
air  as  had  already  entered.  To  place  the 
finger  upon  the  divided  vein  during  inspi- 
ration and  remove  it  during  expiration 
would  not  be  bad  practice.  But  here  again 
comes  the  difficulty  of  recognising  the  da- 
maged vein.  The  hissing  sound  is  the  only 
guide.  There  is  nothing  to  be  seen  as  the 
air  enters.  Any  bubbles  that  are  seen  in 
the  woimd  indicate  the  escape  of  air,  and 
to  place  the  finger  over  the  spot  where  the 
bubbles  are  seen — as  some  advise — would 
be  obviously  bad  practice.  The  filling  of 
the  wound  with  water  is  a  ready  and  safe 
expedient,  and,  in  all  deep  operations  about 
//the  neck  and  axilla,  the  writer  always  has  a 
1/  sponge  filled  with  water  held  ready,  so  that 
11  in  a  moment  its  contents  can  be  squeezed 
into  the  wound. 

The  second  step  in  the  treatment  of  the 
accident  is  to  endeavour  to  remove  the  air 
that  has  already  entered  the  chest.  This 
can  be  best  effected  by  waiting  until  the 
I  next  expiratory  movement,  and  then  bring- 
ing forcible  pressure  to  bear  upon  the  front 
of  the  thorax.  The  air  so  expressed  bubbles 
up  through  the  water  or  blood  that  still 
fills  the  wound,  and  is  obviously  unable  to 
re-enter  so  long  as  the  wound  is  protected 
in  the  way  indicated.  The  ease  with  which 
a  large  quantity  of  air  can  be  expressed 
from  the  chest  during  an  expiration  is  re- 
markable, and  especially  in  children.  The 
relief  given  to  even  the  most  alarming  symp- 
toms is  immediate  and  striking.  When  all 
the  air  has  been  expressed,  the  woimded 
vein  should  be  seized — most  conveniently 
with  a  pair  of  Spencer  Wells'  forceps — and 
either  entirely  divided  or  ligatured.  The 
WTiter  has  recorded  two  cases  (Brit.  Med. 
Joum.  June  30,  1883)  where  the  treatment 
just  detailed  was  carried  out  with  complete 
success.  The  suggestion  that  the  air  should 
be  sucked  out  of  the  auricle  through  a 
catheter  passed  down  one  of  the  main  veins 
cannot  be  too  strongly  condemned.  An 
almost  equally  objectionable  practice  is  that 
of  resorting  to  artificial  respiration.  There 
is  no  lack  of  air  in  the  thorax,  but  indeed 
too  much,  and  this  mode  of  treatment  could 
only  have  the  effect  of  hastening  a  fatal 
issue.  Frederick  Treves. 


ALBINISM. — The  absence  of  pigment 
fi-om  those  parts  of  the  body  ordinarily 
coloured,  e.g.  the  skin,  hairs,  and  iris.  The 
subject  of  this  congenital  defect  is  ordinarily  ^ 

termed  an  Albino. 

ALBUGO. — A  dense  white  opacity  of 
the  cornea,  generally  resulting  from  injury, 
especially  bums  with  caustic  lime. 

ALBUMINOID    DEGENERATION 

is  a  variety  of  retrogressive  metamorphosis 
of  the  albuminous  constituents  of  animal 
protoplasm,  almost  invariably  consequent 
upon  the  cachectic  condition  produced  by 
some  wasting  disease.  It  most  frequently 
attacks  the  arterioles  and  small  blood-  ^ 
vessels,  then  the  spleen,  Hver,  lymph-glands, 
intestine,  kidney,  heart,  and  muscles,  while 
very  rarely  only  one  organ  may  be  notably 
affected. 

Etiology  cmd  Causation. — This  change 
which,  when  once  begun,  is  almost  invariably 
fatally  progressive,  attacks  individuals  usu- 
ally between  the  a^es  of  10-30  years,  and 
more  frequently  those  of  the  second  decade, 
namely,  20-30  years.  Further,  males  suffer 
much  more  firequent.ly  tba.T]  femalesr^n. 
strikmg  dinerence  which  may  possibly  be 
accounted  for  by  the  greater  prevalence  of 
syphilis  among  the  male  sex. 

It  is  usually  preceded  by,  if  not  always 
caused  by,  one  of  the  following  diseases : — 
Prolonged  suppuration,  chronic  lung-dis- 
ease, accompanied  by  suppuration  (namely 
phthisis,  bronchiectasis,  chronic  bronchitis) , 
leukaemia,  rickets,  gout,  simple  new-growths 
(e.g.  myxofibroma,  &c.),  and  the  following 
cachectic  states.  Syphilis  (not  only  with 
osteitis,  but  also  in  cases  of  syphiloderma, 
and  in  the  congenital  as  well  as  the  acquired 
form  of  the  disease),  intermittent  fever,  and 
mercurial  poisoning. 

The  most  favourably  received  explana- 
tion of  the  mode  in  which  this  change  in'^ 
the  tissues  may  be  brought  about,  is  that 
of  Dr.  Dickinson,  namely,  that  the  al- 
buminoid condition  is  the  result  of  a  con- 
stant drain  fi-om  the  body  (by  the  suppura- 
tive discharge)  of  the  alkaline  salts,  notably 
the  compounds  of  potassium.  This  theory 
is  supported  by  many  histo-chemical  facts 
and  analogies,  and  therefore  is  given  here 
in  the  absence  of  fuller  knowledge  on  the 
point.  The  development  of  the  change, 
usually  supposed  to  be  slow,  was  shown  by 
Cohnheim  to  be  occasionally  very  rapid; 
thus  he  found  it  very  extensively  marked 
within  three  months  of  the  infliction  of 
the  lesion  which  started  the  degenerative  © 
process. 
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Symptoms.  —  The  symptoms  directly 
due  to  interference  with  the  functions  of 
the  various  organs  affected,  are^  fairly 
marked,  so  as  to  enable  us  to  distinguish 
them  from  those  due  to  concurrent  affec- 
tions. 

From  the  fact  of  the  disease  attacking 
the  organs  and  tissues  in  the  order  given 
above,  the  following  are  the  most  marked 
symptoms : — ancem,ia,  affecting  the  red 
coi-puscles  mainly,  is  rather  rapidly  de- 
veloped, and  then  remains  almost  at  an 
equihbrium,  but  increases  slightly  towards 
death ;  hydrcemia,  causing  oedema  of  many 
parts,  more  especially  the  connective  tissues 
of  the  lower  limbs,  sometimes  invades  the 
whole  body  in  advanced  cases,  when  albu- 
minuria reveals  the  fact  that  the  afferent 
arterioles  and  malpighian  glomeruli  in  the 
kidney  are  practically  hors  de  combat. 
Occasionally  ascites  is  present,  the  serous 
effusion  being  increased  by  pressure  of  the 
enlarged  Hver  upon  the  portal  vein.  Hcemor- 
rhages  may  occur,  and  death  has  followed 
directly  from  haematemesis.  Pseudo-leuJc- 
cemia  is  commonly  noted  as  a  combination 
of  the  foregoing  symptoms.  Tumours  of 
the  organs  most  frequently  affected — viz. 
the  Hver  and  spleen — are  easily  discovered 
and  recognised  by  their  even  surface  and 
outline ;  pa/in  is  produced  in  the  abdomen 
by  a  little  local  peritonitis  around  the 
affected  organs,  which  are  commonly  found 
covered  with  adhesions.  The  apjpetite  fails, 
and  sometimes  voTniting  is  noted ;  the 
excreta  are  pale  from  the  absence  of  hile, 
stinking,  covered  with  mucus,  and  followed 
by  much  flatulent  discharge  of  gases. 
This  change  does  not  give  rise  to  any 
pyrexia. 

Diagnosis  is  rendered  easy  by  observing 
the  concurrence  of  the  above  symptoms 
with  one  of  the  diseases  noted  as  leading  to 
the  degenerative  change  in  the  tissues. 

Prognosis  is  probably  always  hopeless. 

Pathological  Anatomy. — The  degenera- 
tion in  an  early  stage  is  found  to  cause  the 
intima  or  internal  coat  of  the  arterioles 
to  become  thickened,  structureless,  hyaline, 
and  brightly  refracting,  while  in  addition 
Kyber  noticed  the  arterioles  to  be  hequently 
varicose.  In  other  vessels  the  middle  mus- 
cular coat  becomes  similarly  affected ; 
in  the  capillaries,  as  may  be  well  seen 
in  the  malpighian  glomeruli,  the  whole 
bunch  of  vessels  becomes  gradually  fused 
into  a  bright  amorphous  mass.  The  veins 
almost  escape  the  change  altogether.  This 
distribution  of  the  degeneration  is  well  il- 
lustrated by  the  disease  as  it  occurs  in 
the  liver,  where  the  middle  zone  of  each 


hepatic  lobule  (namely,  that  part  of  it 
which  is  suppHed  by  the  hepatic  artery 
more  especially),  is  found  to  be  first  the 
seat  of  the  change. 

In  consequence  of  the  above  changes  in 
the  blood-vessels,  an  organ  which  is  thus 
degenerated  appears  on  section  to  be  blood- 
less, the  surface  being  dry  and  pale ;  owing 
to  the  physical  properties  of  the  degenera- 
tion product,  the  whole  organ  is,  as  a  rule, 
enlarged,  has  a  bright  shining  surface  on 
section,  and  while  frequently  hard,  is  yet 
tough  and  resistant  to  reagents,  the  mass 
not  being  soluble  in  either  acid  or  alkahne 
solutions,  and  not  readily  decomposed. 

The  proper  gland-cells  of  an  organ  thus 
diseased  are  said  by  some  to  be  unaffected 
by  the  change  directly,  but  to  undergo  fatty 
degeneration  and  atrophy  as  a  result  of  the 
ischaemia  produced  by  the  disease  of  the 
blood-vessels ;  but  in  many  instances  they 
can  be  seen  to  be  involved  in  the  general 
metamorphosis  which  eventually  converts 
the  whole  tissue  into  an  amorphous  re- 
fractive mass.  Chemically  this  product  has 
been  isolated  as  lardacein,  which  is  not 
amyloid  or  starchy  as  supposed  by  Virchow 
and  others,  but  is  an  albuminous  substance 
recognised  most  easily  by  its  physical  pro- 
perties and  its  reaction  to  iodine  and  methyl 
anilin  violet.  Thus,  if  the  cut  surfaces  of 
an  affected  organ  be  washed  with  water, 
and  then  (for  some  minutes),  with  a  solu- 
tion in  water  containing  '5  per  cent,  of 
iodine,  and  1'5  per  cent,  of  iodide  of  potas- 
sium, the  diseased  portions  will  be  coloured 
of  a  mahogany  red  colour  quite  different  to 
the  general  yellow  stain  of  the  surrounding 
parts ;  and  if,  moreover,  a  10  per  cent, 
solution  of  sulphuric  acid  be  added,  the  red 
staining  of  the  diseased  tissues  will  change 
to  a  dirty  purple  or  violet  tinge.  When  the 
affected  tissue  is  stained  with  methyl  violet, 
the  diseased  portion  becomes  red  and  the 
healthy  part  blue. 

Treatmerit.  —  This  must  of  course  be 
first  directed  to  the  removal  of  the  cause  if 
possible,  and  in  the  mean  time  to  endeavour 
to  reheve  the  organs  chiefly  attacked,  while 
the  general  strength  is  being  maintained. 
Thus  constipation  and  diarrhoea,  &c.,  must 
be  treated  by  appropriate  drugs ;  the  skin, 
often  harsh  and  dry,  must  be  excited  by  hot 
air  baths  and  pilocarpine,  in  order  to  reheve 
the  kidneys ;  in  fact,  vicarious  action  must 
be  encouraged  as  far  as  possible.  At  the 
same  time  free  oxygenation  of  the  tissues 

j  must  be  provided  for  by  proper  change  of 
air,  and  the  drain  of  potassium  salts  met 
by  the  administration  of  the  same  in  com- 

I  bination  with  peptonised  albumen,  or  some 
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similar  vehicle,  which  will  admit  of  their 
being  rapidly  and  easily  assimilated.  Iodide 
of  iron  and  carbonate  of  ammonia  have 
been  much  recommended,  and  can  do  no 
harm. 

The  diet  must  be  chosen  so  that  as  far 
as  possible  the  alimentary  canal,  the  sub- 
mucous coat  of  which  is  attacked  early  in 
the  disease,  may  be  relieved.  This  will  best 
be  effected  by  the  food  being  of  a  light 
natm-e,  and  in  addition  being  partly  pep- 
tonised  or  pancreatised  beforehand.  The 
former  is  less  disagreeable  often  to  the 
patient,  who  of  course  is  subject  at  any 
moment  to  attacks  of  vomiting  and  dys- 
pepsia. Victor  Horsley. 

ALBUMINURIA.— The  form  of  albu- 
min which  appears  in  the  urine  is  nearly 
always  serum  albumin;  egg  albumin,  and 
a  peculiar  variety  described  by  Bence 
Jones  from  a  case  of  osteomalacia,  have 
also  been  found,  but  only  under  very  ex- 
ceptional conditions,  and  are  of  little  sur- 
gical importance. 

The  albumin  may  be  derived  (1)  from 
the  mucous  membrane  lining  the  urethra 
in  front  of  the  compressor  urethrse  muscle ; 
(2)  from  the  prostatic  portion  of  the  urethra, 
the  neck  of  the  bladder,  and  the  bladder 
itself;  and  (3)  from  the  ureters  and  the 
pelves  of  the  kidneys,  and  the  kidneys 
themselves.  Further,  in  the  female,  a 
very  considerable  quantity  may  find  its 
way  into  the  urine  from  the  neighbouring 
genital  organs,  especially  in  cases  of  leu- 
corrhcea ;  and  even  in  the  male  it  is  pro- 
bable that  jfrom  time  to  time  small  quan- 
tities of  spermatic  secretion  containing 
albumin  may  be  discharged  with  the 
orine. 

Albumin  present  in  the  urine,  and  de- 
rived from  the  anterior  portion  of  the 
urethra,  points  to  some  inflammation  of  the 
mucous  membrane,  either  gonorrhoeal  or 
else  catarrhal,  due  to  stricture,  the  presence 
of  papillary  granulations,  some  neighbour- 
ing inflammation,  or  even  a  constitutional 
aftection — syphilis,  struma,  tubercle,  or 
gout — roused  into  activity  by  some  acci- 
dental cause.  This  may  be  distinguished 
by  its  always  being  small  in  quantity,  and 
by  the  fact  that  it  is  only  present  in  the 
first  portion  of  the  urine  passed ;  the 
urethra  is  washed  clear  by  the  stream  flow- 
ing through,  and  if  care  is  taken  to  keep 
the  first  ounce  separate,  the  rest  will  be 
found  free.  Not  infrequently,  under  these 
conditions,  there  are  found  in  the  urine 
long,  semi-transparent,  rolled -up  threads, 
the  so-called  gonorrhceal  casts. 


The  portion  of  the  urethra  lying  behind 
the  compressor  urethrae  muscle,  belongs, 
surgically  speaking,  to  the  neck  of  the 
bladder ;  if  a  large  amount  of  secretion 
collects  anteriorly  to  this  point,  it  flows  out 
of  the  meatus  urinarius,  and  is  known  as 
a  gleet ;  if  posteriorly,  it  flows  back  into 
the  bladder,  and  becomes  mixed  with  the 
urine.  Under  these  circumstances,  though 
the  first  portion  of  the  urine  passed  con- 
tains the  largest  amount  of  albumin,  and, 
perhaps,  casts  of  the  prostatic  ducts  and 
spermatozoa,  the  rest  is  not  quite  free ;  and, 
in  addition,  there  are  the  ordinary  symp- 
toms of  inflammation  about  the  neck  of  the 
bladder — frequent  micturition,  strangury, 
especially  at  the  end  of  micturition,  pain 
in  the  perinaeum,  and,  perhaps,  just  at  the 
close,  when  the  bladder  is  contracting,  a 
few  drops  of  blood. 

If  the  source  of  the  albumin  is  the  mu- 
cous lining  of  the  bladder  itself,  it  is  very 
rare  for  the  urine  not  to  show  other  changes 
in  reaction,  deposit,  and  microscopic  charac- 
ters. There  may  only  be  a  sHght  cloud  float- 
ing about,  with  a  few  mucous  corpuscles 
and  detached  epithehal  cells  visible  under 
the  microscope ;  or  the  urine  may  be  foul 
and  offensive,  alkaline,  partly  from  the 
amoimt  of  alkaline  mucus  added,  partly 
from  the  decomposition  of  urea,  with  a 
thick,  dense,  gelatinous  deposit  of  muco-pus 
mixed  with  triple  phosphate  crystals  form- 
ing slowly  at  the  bottom  of  the  vessel,  and, 
when  this  is  inverted,  falling  out  in  a 
tenacious  slimy  mass. 

It  occasionally  happens  that  this  de- 
posit of  muco-purulent  matter  occurs  in 
acid  urine,  of  course  unmixed  then  with 
crystals ;  no  casts  can  be  found ;  the  urine 
remains  acid,  in  spite  of  the  large  amount 
of  alkaline  mucus  added ;  frequent  micturi- 
tion may  be  present,  because  the  urine  is  no 
longer  in  normal  relation  with  the  bladder, 
but  there  is  no  strangury,  showing  that  the 
neck  of  the  bladder  is  not  inflamed.  Under 
these  conditions  it  is  to  be  suspected  that  the 
pus  may  come  from  the  pelvis  of  the  kidney, 
and  that  not  improbably  the  whole  of  that 
organ  may  be  disorganised,  and  consist  of 
nothing  but  a  greasy,  yellowish-white,  te- 
nacious mass,  enclosed  by  the  capsule,  on 
the  inner  side  of  which  some  shreds  of 
cortex  may  still  persist — strumous  pyelitis. 

Calculous  pyelitis,  and  surgical  kidney 
causing  albuminuria,  may  be,  in  general, 
distinguished  by  the  other  changes  that 
take  place  in  the  urine  simultaneously,  the 
occasional  presence  of  blood,  the  altered 
reaction,  the  amount  of  albumin,  and  the 
presence   of   Lube-casts,  showing  that  the 
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secreting  structure  of  the  kidney  itself  is 
involved. 

Albuminuria,  further,  is  nearly  always 
present,  and  is  of  very  great  surgical  im- 
portance, in  organic  disease  of  the  kidneys 
— amyloid,  large,  white,  or  the  small  con- 
tracted granular  form — and  the  _  diagnosis 
must  be  made  from  a  consideration  of  the 
cause,  from  the  amount  of  urine  passed, 
the  specific  gravity,  the  evidence  of  amy- 
loid disease  elsewhere,  the  condition  of  the 
organs  of  circulation,  and  the  presence  and 
character  of  the  tube-casts. 

Besides  these  causes,  albumin  may  make 
its  appearance  in  the  urine  from  disturb- 
ance of  the  circulation  through  the  kidney, 
not  merely  from  passive  congestion,  as  in 
heart-disease,  but  probably  through  inter- 
ference with  the  vaso-motor  nerves.  At 
least,  it  seems  most  easy  in  this  way  to 
explain  the  occasional  occmrence  of  albu- 
minuria and  even  hsematuria  after  injuries 
to  the  head  or  the  spine,  and  after  the  ad- 
ministration of  certain  drugs.  Whether  there 
can  be  any  connection  between  these  facts 
and  the  frequency  of  renal  degeneration  in 
patients  suffering  from  abdominal  tumours, 
is  uncertain. 

Albuminuria,  then,  is  to  be  regarded  as  a 
symptom  indicative  either  of  some  abnor- 
mal condition  of  the  genito -urinary  tract, 
or  of  some  alteration  in  the  composition  of 
the  blood,  and  a  diagnosis  must  be  made  of 
the  cause  of  its  appearance  from  its  charac- 
ter and  quantity,  and  from  the  other  fea- 
tures presented  by  the  urine.  When  it  has 
gone  on  for  any  length  of  time,  no  matter 
what  the  cause,  it  is  always  of  very  serious 
import  in  prognosis ;  the  general  nutrition 
suffers  in  direct  proportion  to  the  amount 
of  the  loss,  and  anaemia,  emaciation,  weak- 
ness, and  inability  to  resist  depressing 
agencies,  increase  pa/ri  passu.  This  is  to 
be  regarded  as  of  no  less  importance  in 
renal  disease  than  the  defective  elimination 
of  effete  material ;  in  genuine  contracting 
disease  of  the  kidney,  with  little  loss  of 
albumin,  the  normal  colour  and  plumpness 
are  long  retained. 

Albuminuria  is  of  such  importance  with 
regard  to  surgical  operations,  that  it  should 
be  held  as  a  rule  fr'om  which  no  deviation 
is  to  be  allowed,  that  the  patient's  urine 
should  always  be  tested  on  the  morning  of 
an  operation,  and,  if  possible,  several  times 
before.  Nor  should  the  urine  passed  on 
rising  only  be  made  use  of — the  urina 
sanguinis — ^but  that  also  which  is  passed  at 
intervals  throughout  the  twenty-four  hours. 
If  the  albumin  is  a  mere  accidental  admix- 
ture from  the  neighbouring  genital  organs, 


or  if  it  comes  from  the  urethra  or  neck  of 
the  bladder,  and  the  operation  is  one  devised 
for  the  purpose  of  removing  the  cause,  of 
course  it  has  Uttle  to  do  with  the  question 
of  prognosis.  But  if  it  points  to  the  pre- 
sence of  cystitis,  or,  even  worse,  disease  of 
the  kidneys,  at  once  it  becomes  an  exceed- 
ingly serious  element.  This  is  true,  not 
only  of  the  presence  of  albumin  in  the 
urine,  but  also  if  the  specific  gravity  is  low 
and  the  urea  percentage  habitually  below 
normal.  The  writer  has  more  than  once 
seen  patients  whose  urine  presented  these 
two  conditions  without  albumin  being  pre- 
sent, suddenly,  after  an  operation,  excrete 
a  large  quantity,  probably  owing  to  a  cer- 
tain amount  of  fever. 

Operations,  in  general,  are  affected,  as 
regards  prognosis,  in  two  ways.  In  the 
first  place,  there  is  a  very  considerable  loss 
of  strength  represented  by  the  loss  of  so 
much  albumin ;  and,  secondly,  if  of  any 
severity,  a  great  amount  of  strain  is  thrown 
on  organs  already  partly  incapacitated  by 
the  extra  quantity  of  waste  developed  in 
the  system.  But  besides  these  two  condi- 
tions, both  of  which  are  sufficiently  serious, 
the  genito-urinary  tracts  are  so  closely 
bound  up  with  the  kidneys  by  means  of 
the  nervous  system,  that  if  the  latter  are 
diseased  it  is  highly  probable  that  any 
operation  on  the  former,  even  the  passing 
of  a  catheter,  will  cause  partial,  or  even 
complete,  suppression  of  -orine.  This,  in 
all  probability,  arises  from  congestion  being 
set  up  in  inflamed  organs  which  are  only 
just  able  to  do  their  work  under  normal 
conditions,  and  is  effected  in  some  reflex 
manner  through  the  nervous  system. 

Albuminuria,  arising  from  amyloid 
disease  of  the  kidneys,  is,  in  some  respects, 
peculiar.  It  may  usually  be  diagnosed  by 
the  early  occurrence  of  polyuria,  and  by 
the  presence  of  waxy  degeneration  of  other 
organs ;  and  there  can  be  no  question  that 
there  is  a  possibility,  if  not  of  complete 
recovery,  at  least  of  cessation  of  progress 
of  the  disease,  if  the  exciting  cause  of  the 
amyloid  change  be  removed  sufficiently 
early.     See  Urine  ;  Urea. 

0.  Mansell  Moullin. 

AIjKALIES,  Swallowing  of.— The 
caustic  alkahes  are  not  so  frequently  swal- 
lowed as  are  the  acids.  Potash,  soda,  and 
ammonia  have  each  proved  fatal.  Like 
the  acids,  the  danger  depends  more  upon 
the  concentration  than  the  actual  amount 
taken.  The  symptoms  are  those  of  a  cor- 
rosive poison — abdominal  pain,  vomiting, 
thirst,  followed  by  collapse.     The  vomit  is 
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alkaline,  and  is  often  soapy  in  character, 
with  much  ropy  mucus.  Perforation  of  the 
stomach  is  not  so  common  as  with  the  cor- 
rosive acids,  but,  nevertheless,  may  occur. 
The  liquor  potassae  of  the  Pharmacopoeia 
has  been  taken  by  mistake,  but  the  most 
common  accident  has  been  the  swallowing 
of  soap-lees  by  those  employed  in  soap- 
works. 

The  treatment  consists  in  the  neutralisa- 
tion of  the  alkali  by  the  administration  of 
dilute  acids,  vinegar,  very  dilute  mineral 
acids,  or  citric  or  tartaric  if  these  be  not 
at  hand.  The  juice  of  acid  fruits,  such  as 
lemons,  or  even  oranges,  if  given  in  large 
quantities,  may  be  of  service.  The  employ- 
ment of  the  stomach-pump  is  not  advis- 
able, owing  to  the  danger  of  perforating 
the  softened  mucous  membrane.  It  may 
be  advisable  to  give  stimulants  per  rectum. 
Death  may  result  at  a  more  remote  period 
from  inanition,  owing  to  the  destruction  of 
ihe  glandular  surface  of  the  stomach,  or  by 
the  occiirrence  of  stricture  of  the  oesophagus 
from  contraction  of  the  cicatrix,  which  is 
the  result  of  the  corrosion. 

If  the  alkaline  corrosives  enter  the  air- 
passages,  death  may  result  (as  with  the 
Bcids)  from  suffocation. 

The  volatile  alkali  (ammonia),  like  the 
volatile  acid,  is  very  apt  to  affect  the  air- 
passages,  owing  to  the  inhalation  of  the 
caustic  vapour,  and  in  this  case  the  patient 
dies  from  capillary  bronchitis,  with  some 
patches  of  pneumonia.  Ammonia  sometimes 
has  the  effect  of  producing  a  false  mem- 
brane on  the  trachea  and  bronchial  tubes, 
which  to  the  naked  eye  is  indistinguishable 
from  a  diphtheritic  membrane.  Cases  are 
on  record  of  death  being  caused  (in  persons 
already  much  enfeebled)  by  the  mere  in- 
halation of  ammoniacal  vapour,  owing  to  the 
incautious  use  of  the  strong  ammoniacal 
solution  as  a  *  smelling-salt '  for  restorative 
purposes.  G.  V.  Poore. 

ALLARTON'S     OPERATION.  —  A 

modern  form  of  median  lithotomy.  See 
Lithotomy. 

ALOPECIA  A'KEA.TA.—Definition- 
Alopecia  areata  is  a  non-contagious  atrophic 
disease  of  the  hair,  a  chief  feature  of  which 
13  the  rapid  formation  of  smooth  bald 
patches  on  the  scalp  or  other  hairy  parts 
of  the  body. 

Symptoms. — Although  alopecia  areata 
is  chiefly  met  with  on  the  scalp,  yet  it  is 
not  uncommon  on  the  eyebrows  and  beard. 
In  extreme  cases  the  whole  body  is  affected, 
and  becomes  completely  denuded  of  hair. 
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The  disease  is  sometimes  unilateral,  but 
more  frequently  it  is  roughly  symmetrical. 
The  regions  of  the  scalp  most  often 
affected  are  the  lower  occipital,  where  the 
scalp  joins  the  skin  of  the  neck,  and  the 
part  behind  the  ears.  The  eyebrows  are 
often  shed,  and  when  this  is  the  case,  the 
outer  part  generally  goes  first.  The  parts 
attacked  are  usually  quite  denuded  of  hair, 
with  the  exception  perhaps  of  the  margin, 
where  a  few  stumps  may  sometimes  be  found. 
This  abrupt  contrast  between  the  smooth 
white  bald  patch  and  surrounding  luxuriant 
hair,  gives  to  the  disease  its  peculiar  and 
characteristic  appearance.  In  an  early 
stage  of  the  malady,  the  bald  patch  is 
sometimes  pinker  than  the  surrounding 
skin,  but  much  more  commonly  it  is  of  the 
same  colour  or  paler.  A  loss  of  sensibiHty 
over  the  patch  is  rare,  yet  sufficiently  com- 
mon to  have  been  noted  by  many  observers. 
In  most  cases  there  is  a  complete  ab- 
sence of  subjective  sensations;  in  some, 
however,  there  is  neuralgic  pain,  and  in 
others  a  tenderness  on  pressure.  One  of 
the  most  remarkable  features  of  the  disease 
is  its  almost  sudden  onset  without  any  very 
apparent  cause.  It  is  very  chronic,  often 
lasting  for  years,  and  is  also  very  apt  to 
recur,  so  that  it  is  not  uncommon  to  find 
adult  patients  suffering  from  their  second, 
third,  or  even  fourth  attack. 

Etiology  and  Pathology. — The  causes 
of  area  are  at  present  imknown.  It  is  more 
common  in  the  young  than  in  the  old,  and 
is  probably  equally  common  in  males  and 
females.  It  is  met  with  more  frequently  in 
England  than  on  the  continent  of  Europe. 
The  belief  in  the  parasitic  origin  of  the 
disease  has  been  completely  abandoned  by 
all  competent  observers,  partly  because  the 
clinical  features  of  the  disease  cannot  be 
explained  on  this  supposition,  but  still 
more  from  the  fact  that  no  one  has  been 
able  to  demonstrate  the  parasite  under  the 
microscope.  The  origin  of  the  disease  is 
probably  due  to  nerve-disturbance,  causing 
impaired  nutrition  and  subsequent  atrophy 
of  the  roots  of  the  hairs,  and  sometimes 
also  of  the  skin  itself. 

Diagnosis. — The  only  disease  with  which 
alopecia  areata  is  confounded  is  tinea  ton- 
surans. In  doubtful  cases  the  examination 
of  the  stumpy  hairs  under  the  microscope, 
will  generally  determine  the  point.  There 
are,  however,  some  instances  of  tinea 
tonsurans  in  which  the  diseased  patches 
rapidly  become  bald  and  assume  the  ap- 
pearance of  alopecia  areata ;  this  change 
sometimes  occurs  naturally,  and  at  other 
times  is  the  result  of  treatment ;  in  either 

D 


34 


Alopecia  Areata 


case  the  dififerential  diagnosis  may  be  diffi- 
cult, unless  the  history  of  the  case  is  care- 
fully investigated. 

Treatment.  —  The  treatment  of  this 
disease  is  not  very  satisfactory.  Tonics, 
good  food,  and  change  of  air  are  beneficial. 
Local  remedies  consist  in  stimulating  lo- 
tions, the  best  of  which  are  the  various 
preparations  of  cantharides,  especially  the 
acetum  cantharidis  diluted  with  spirits  of 
wine.  It  is,  on  the  whole,  better  to  use  a 
preparation  not  quite  strong  enough  to 
bhster,  so  that  it  may  be  appHed  daily. 

BOBERT   LlVEING. 


ALTERNATING  CALCULUS. 

Calculus,  Urinary. 


See 


ALVEOLAR  ABSCESS  occurs  in  both 
jaws,  as  the  result  of  inflammation  con- 
nected with  the  teeth  and  originating  in  the 
socket.  The  earliest  symptom  is  pain,  with 
slight  protrusion  of  the  tooth,  due  to  the  in- 
flamed condition  of  the  membranes  cover- 
ing the  tooth  and  lining  the  alveolus.  If 
not  relieved  by  judicious  leeching  or  in- 
cision, matter  forms  in  the  socket,  and 
either  finds  its  way  out  by  the  side  of  the 
tooth,  which  is  necessarUy  loosened,  or, 
after  causing  great  pain  for  a  day  or  two, 
perforates  the  alveolus,  and  finds  its  way 
beneath  the  gum.  This  is  the  ordinary 
form  of  'gum-boil,'  which  breaks  sponta- 
neously and  after  causing  much  suffering, 
unless  previously  relieved  by  a  timely  in- 
cision or  extraction  of  the  tooth. 

The  propriety  of  an  early  and  free  in- 
cision through  the  gum  on  to  the  alveolus 
is  to  be  strongly  insisted  on,  since  necrosis 
and  consequent  exfoUation  of  large  portions 
of  the  jaw  not  unfrequently  follow  neglect 
or  postponement  of  the  operation.  Extrac- 
tion of  the  tooth  alone  is  not  sufficient 
where  the  alveolus  has  been  perforated, 
and  in  many  cases  the  incision  will  serve 
to  preserve  a  useful,  though  dead,  tooth  for 
many  years.  A  wound  of  the  facial  artery 
has  been  met  with  from  the  edge  of  the 
knife  being  turned  towards  the  soft  tissues 
instead  of  against  the  alveolus. 

But  alveolar  abscess  does  not  always  point 
within  the  mouth.  The  perforation  of  the 
alveolus  may  take  place  beyond  the  line  of 
reflection  of  the  buccal  mucous  membrane, 
and  then  the  matter  has  to  find  its  way  to 
the  nearest  skin.  In  this  way  abscesses, 
with  their  resulting  fistulse,  may  be  seen  on 
any  part  of  the  face  or  neck,  and  occasionally 
grave  errors  of  diagnosis  are  made  from 
non-recognition  of  the  fact  that  alveolar 
abscesses  may  burrow  for  long  distances. 


The  writer  has  known  one  instance  of  fatal 
suppuration  between  the  muscles  of  the 
neck,  leading  eventually  to  suffocation,  due 
entfrely  to  mischief  around  a  molar  tooth 
in  a  patient  whose  health  was  undermined 
by  drink. 

In  the  case  of  the  upper  jaw,  abscess 
connected  with  the  incisor  teeth  not  im- 
frequently  finds  its  way  backwards  along 
the  hard  palate,  and  occasionally,  but  more 
rarely,  into  the  nostril,  being  then  liable  to 
be  mistaken  for  discharge  from  the  nose 
itself  or  from  the  antrum. 

Christopher  Heath. 

ALVEOLAR  CANCER.— A  term  ap- 
plied to  colloid  cancer.     See  Carcinoma. 

ALVEOLAR  SARCOMA.     See  Sab- 

COMA. 

ALVEOLUS,  Fracture  of  the.— This 
is  a  frequent  accompaniment  of  tooth-ex- 
traction even  in  the  most  skilful  hands, 
and  depends  for  the  most  part  upon  the 
divergence  of  the  fangs  of  the  teeth,  by 
which  extraction  is  rendered  difficult.  The 
operator  may  or  may  not  be  conscious  that 
the  alveolus  is  yielding  to  the  pressure 
of  the  forceps,  but  upon  the  extraction  of 
the  tooth  finds  a  portion  of  the  outer  plate 
of  the  alveolus  loose  beneath  the  gum.  This 
need  give  rise  to  no  uneasiness  unless  very 
extensive,  since  reunion  of  the  fragment 
often  takes  place  readily,  or,  at  the  worst, 
the  portion  detached  becomes  necrosed 
and  exfoliates  in  the  ordinary  way.  It  is 
well  to  press  together  the  margins  of  the 
alveolus  in  all  cases  of  extraction,  but 
when  a  distinct  fracture  has  occurred  cau- 
tion must  be  used  lest  the  fragment  should 
be  forced  through  the  gum. 

Christopher  Heath. 

AMAUROSIS. — The  term  amaurosis 
was  formerly  applied  to  all  those  cases  in 
which  th-e  patient  complained  of  complete 
loss  of  vision,  whilst  there  was  no  apparent 
disease  of  the  eye  except  that  the  pupil 
was  dilated  and  remained  motionless  under 
the  stimulus  of  light.  It  was  synonymous 
therefore,  in  a  large  number  of  cases,  with 
what  is  now  called  white  atrophy  of  the 
optic  nerve  with  cupping  of  the  disk,  which 
is  most  fr-equently  the  sequel  of  glaucoma ; 
but  other  conditions  were  included  in  it, 
so  that  upwards  of  thirty  varieties,  distin- 
guished by  their  real  or  supposed  origin,  or 
by  some  associated  symptoms, were  admitted 
and  described  by  the  older  authors.  Yet  in 
;  some  modern  works  upon  the  eye  the  term 
1  amaurosis  is  hardly  so  much  as  mentioned; 
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no  chapter  is  devoted  to  its  consideration, 

and  most  of  the  diseases  once  included  in 

it,  being  easily  recognised  and  discriminated 

from  each  other  by  the  practised  eye,  are 

now  discussed    under   separate    headings. 

The  uncertainty  attached  to  its  meaning 

has  frequently  led  to  its  employment  with 

the  addition  of  some  qualifying  epithet,  such 

as  'complete '  or  'partial,'  or  'unilateral'  or 

'  hemianopic,'  but  it  is  properly  restricted 

f  at  the  present  time  to  those  cases  of  total 

I  blindness  which  are  associated  with  atrophy 

jL  of  the  optic  nerve  without  cupping  of  the 

/I  disk,  and  to  those  cases  of  loss  of  vision  in 
which  the  most  careful  examination,  with 
all  the  advantages  resulting  from  improved 
methods  of  research,  fail  to  reveal  any  phy- 
sical changes  in  the  media  or  tunics  of  the 
eye.  In  all  instances  the  function  of  the 
retina  and  optic  nerve  must  be  entirely 
abolished,  or  the  case  becomes  one  of  mere 
dulness  of  vision,  the  causes  and  varieties 
of  which  will  be  considered  under  the  head 
of  Amblyopia. 

Etiology. — If  a  typical  case  of  amau- 
rosis be  placed  before  the  ophthalmic  sur- 
geon— one,  that  is  to  say,  in  which  there  is 
total  loss  of  vision  whilst  the  optic  disk  is  of 
a  dead  white  colour — and  he  is  asked  what 
may  have  led  to  this  condition,  many  causes 
present  themselves  to  his  mind.  Amongst 
these  are  surgical  injuries,  such  as  contusions 

w  of  the  eyes  from  blows  with  balls,  cham- 

'    pagne  or   soda-water  corks;  lesions  of  the 

^  globe  or  of  the  optic  nerves,  tracts,  and 
centres  from  the  entrance  of  foreign  bodies, 
as  in  gunshot  wounds;  compression  of  the 

9  nerve  in  the  optic  foramen,  owing  to  frac- 
ture of  the  bone  or  to  periostitis ;  or  similar 
pressure  exerted  by  efifusions  of  lymph, 
blood,  or  pus,  as  in  the  atrophy  that  occurs 
after  capsulitis  and  inflammation  of  the  cel- 
lular tissue  of  the  orbit,  which  may  be  either 
primary  or  an  extension  of  erysipelas  of  the 

^  face.  Pressure  on  the  nerve  may  also  be 
exerted  by  thrombosis  and  by  aneurism  of 
some  branch  of  the  ophthalmic  artery,  or 
the  nerve  may  receive  an  insufficient  sup- 
ply of  nourishment  owing  to  embolism  of 
the  arteria  centralis  retinae ;  or  there  may 

^  be  disease  of  the  central  nervous  apparatus 
affecting  the  corpora  quadrigemina,  optic 
thalamus,  cortex  cerebri,  or  spinal  cord. 
Again,  meningitis,  congenital  malformation 
of  the  skull  and  hyperostosis,  or  imper- 
fect development  of  the  brain  may  be  pre- 
sent. 

Amaurosis  may  also  be  the  result  of 
causes  affecting  the  metabolism  of  the 
system  generally  and  of  the  nervous  system 
in  particular,  as  in  the  cases  which  follow 


typhus,  scarlet  fever,  diphtheria,  or  other  ex-  • 
anthem.  It  may  be  a  symptom  of  Bright's 
disease,  or  proceed  from  the  administration  % 
of  large  doses  of  quinine,  or  from  the  abuse 
of  alcohol  or  tobacco,  or  from  exposure  to  the 
injurious  action  of  lead ;  from  sexual  ex- 
cesses, or — which  is  perhaps  of  most  com- 
mon occurrence — proceed  from  syphilis. 
It  has  been  known  to  follow  the  suppres- 
sion of  habitual  discharges  and  the  sudden 
arrest  of  the  catamenia,  and  many  in- 
stances have  been  recorded  of  its  occur- 
rence as  a  symptom  of  hysteria  and  of 
epilepsy.  It  has  occasionally  been  observed 
to  arise  from  reflex  irritation,  as  in  dental 
disease,  especially  when  inducing  suppura- 
tion in  the  antrum  of  Highmore,  from 
worms  in  the  alimentary  canal,  and  from 
comparatively  slight  blows  causing  lesion 
of  the  branches  of  the  fifth  pair  of  nerves 
distributed  to  the  brow,  face,  and  temple. 

In  regard  to  this  last  point,  without 
denying  that  a  contusion  of  the  supraorbital 
nerves,  or  their  division  and  subsequent  im- 
plication in  the  cicatrix,  might  lead  to  reflex 
amaurosis,  it  may  safely  be  stated  that  some 
of  the  recorded  cases,  if  they  had  been 
examined  by  means  of  the  ophthalmoscope, 
would  have  exhibited  visible  lesions  suffi- 
cient to  account  for  the  sudden  accession  of 
blindness,  such,  for  example,  as  haemorrhage 
into  the  vitreous,  or  detachment  of  the  retina ; 
or  in  cases  where  the  onset  of  the  disease 
was  slower,  progressive  white  atrophy  with 
or  without  optic  neuritis. 

Lastly,  amaurosis  sometimes  only  tem- 
porary but  at  other  times  persistent,  has 
been  noted  as  a  result  of  severe  haemor- 
rhages. 

The  conditions  which  may  lead  to  amau- 
rosis are  thus  seen  to  be  sufficiently  nu- 
merous and  diverse,  and  there  are  still  other 
cases,  of  the  cause  of  which  no  satisfactory- 
explanation  can  be  afforded.  It  is  probable, 
however,  that  the  history  of  the  case,  with 
a  careful  consideration  of  the  collateral 
symptoms,  especially  of  those  presented  by 
the  nervo-muscular  apparatus,  will,  in  most 
instances,  enable  the  locality,  if  not  the 
precise  nature,  of  the  primary  affection  to 
be  determined  with  some  approach  to  pre- 
cision, even  in  cases  where  the  exterior  of 
the  eye  appears  to  be  normal. 

Some  of  the  forms  of  amaurosis  men- 
tioned above  are  very  slow  in  their  progress, 
and,  as  in  the  case  of  alcoholic  and  tobacco 
amaurosis,  rarely  proceed  to  complete  loss 
of  vision,  so  that  their  description  is  rele- 
gated to  the  article  Amblyopia. 

Symptoms. — The  symptoms  in  a  typical 
case  of  amaurosis  may  be  divided  into  the 
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objective  and  the  subjective.  The  objective 
Bymptoms  are  the  dilatation,  not  generally- 
extreme,  of  the  pupil,  with  immobility  of  the 
iris  when  light  falls  suddenly  and  directly 
upon  the  eye.  It  is  well  to  note,  however, 
that  if  the  amaurosis  be  unilateral,  asso- 
ciated movements  of  contraction  and  dila- 
tation may  sometimes  be  observed  in  the 
affected  eye  when  the  sound  one  is  exposed 
to  the  alternate  play  of  Hght  and  shade, 
aud  that  contraction  may  also  occur  as  an 
associated  movement  when  the  eyes  are 
made  to  converge  in  accommodation — a 
condition,  sometimes  termed  the  Argyll- 
Eobertson  symptom,  from  that  surgeon 
having  first  noticed  its  occiurence.  The  eyes 
are  often  otherwise  natural  in  brightness, 
in  size,  in  form,  in  coloiu:,  and  even  in  their 
tension,  though  thip  is  generally  and  some- 
times considerably  increased  ;  and  in  the 
earher  periods  of  the  disease,  whatever 
may  be  its  origin,  they  may  move  sym- 
metrically. 

The  gait  of  the  patient,  and  the  expres- 
sion, or  rather  absence  of  expression,  in  the 
face,  are  characteristic.  The  head  is  carried 
erect,  and  the  elevated  eyes  seem  as  it 
were  to  search  for  Hght,  in  marked  contrast 
to  the  lowered  head,  shaded  eyes,  and  cau- 
tious step  of  the  cataractous  patient.  The 
eyes  gazing  into  vacancy,  with  their  visual 
axes  parallel,  present  a  persistent  unmean- 
ing stare,  which  is  well  known  and  cannot 
be  easily  imitated.  ObHque  illumination 
reveals  nothing  except  the  immobility  of 
the  pupil  and  the  absence  of  any  reflex 
movements  of  the  lids  when  a  strong  Hght 
is  thrown  upon  the  eye.  Ophthalmoscopic 
examination  demonstrates,  in  the  great 
majority  of  cases,  that  the  media  are  clear, 
and  that  the  choroid  and  retina  present 
little  or  no  indication  of  disease.  The  only 
part  which  has  undergone  conspicuous 
change  is  the  optic  papilla,  though  in  some 
cases  even  this  is  unaltered.  Usually,  how- 
ever, it  is  seen  to  be  well-defined  at  the 
margins,  and,  of  various  degrees  of  white- 
ness, from  a  pallor  that  is  within  physiolo- 
gical limits  to  an  intense  porcelanous  or 
bluish  whiteness.  The  retinal  vessels  are 
sometimes  smaU,  straight,  attenuated,  and 
greatly  reduced  in  number,  whilst  at  others 
they  preserve  almost  their  natural  size  and 
characters.  In  some  instances,  indications 
of  optic  neuritis  and  retinal  and  choroidal 
changes  may  be  seen  in  the  immediate 
vicinity  of  the  disk. 

The  subjective  symptoms  are — loss  of 
vision,  freedom  from  pain,  and  an  in- 
capacity of  the  retina  to  respond  to  any 
stimulus — luminous,  mechanical,   or   elec- 


trical. Hence  the  brightest  illumination, 
such  as  exposure  to  the  sun,  fails  to  awaken 
any  sensation  of  light ;  and  none  of  those 
luminous  rings  can  be  perceived,  which  are 
produced  in  the  healthy  eye  by  pressure  on 
the  globe,  and  which  have  received  the  name 
of  phosphenes. 

Treatment. — In  regard  to  the  treatment 
of  amaurosis,  much  must  depend  upon  the 
sagacity  of  the  surgeon  in  discovering  its 
cause.  The  numerous  remedies  which  were 
formerly  recommended  as  a  consequence  of 
the  ignorance  which  prevailed  in  regard  to 
the  etiology  of  the  disease  and  the  physical 
conditions  that  were  present,  have  succes- 
sively fallen  into  disrepute,  and  their  ill- 
directed  use  in  pre -ophthalmoscopic  times 
has  given  place  to  an  apathy  which  neg- 
lects aU  means  of  cure.  Yet  it  is  possible 
that  in  some  cases,  especially  in  those 
which  occur  after  fevers,  the  administration 
of  appropriate  remedies  might  be  attended 
with  improvement  if  not  with  perfect  resto- 
ration of  vision.  It  is  certain  that  the  most 
complete  white  atrophy  does  not  preclude  "• 
the  possession  of  a  very  considerable  amount  N 
of  vision,  and  no  forecast  can  therefore  ^ 
be  founded  upon  this  symptom  alobe.  As 
a  rule  the  employment  of  strychnia  may 
be  recommended,  which  may  be  adminis- 
tered in  doses  of  ten  minims  of  the  solution, 
or  it  may  be  subcutaneously  injected  in 
quantities  commencing  with  one-twenty- 
fifth  of  a  grain  daily  or  three  times  a  week, 
rising  graduaUy  to  one -tenth  of  a  grain, 
repeated  with  equal  or  greater  frequency. 
Larger  doses  are  not  in  general  well  borne, 
the  patients  complaining  of  giddiness  and 
twitchings  of  the  muscles.  Iron  may  with 
advantage  be  conjoined  with  the  strychnia, 
and  when  these  remedies  fail,  sulphate  of 
zinc  or  of  copper  in  doses  of  firom  one- 
quarter  to  one  grain.  Arsenic  in  ordinary 
doses,  and  gold  cyanide  in  doses  of  one- 
eighteenth  grain,  may  be  given.  As  a  rule 
iodide  of  potassium  and  mercury,  in  any 
mode  of  administration,  are  without  effect, 
and  indeed,  when  vision  is  not  wholly 
aboHshed,  appear,  by  depressing  the  patient, 
to  do  more  harm  than  good.  When  white 
atrophy  is  fully  estabHshed,  the  time  for 
their  employment  is  past.  The  same  may 
be  said  of  aU  local  depletory  measures,  such 
as  leeches,  bHsters,  setons,  and  issues.  The 
general  health  should  be  attended  to,  good 
diet  prescribed,  and  attention  to  the  bowels 
enjoined,  and  the  respiratory  and  circida- 
tory  fimctions  promoted  by  baths,  exercise, 
and  change  of  air.  "Without  going  so  far 
as  to  state  that  electricity,  whether  em- 
ployed in  the  form  of  the  constant  or  of  the 
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intemipted  current,  is  never  successful, 
it  may  fairly  be  said  that  it  has  been  often 
tried  and  has  often  failed.  If  employed  it 
will  be  foimd  that  the  constant  cmrent  is 
more  effective  than  the  interrupted. 

For  Simulated  Amaurosis  see  Vision, 
Feigned  Disorders  of.       Henry  Power. 

AMAZIA,  or  Complete  Absence  of 
the  Mamma,  is  very  rare.  It  has  usually 
been  associated  with  absence  or  imperfect 
development  of  the  pectoralis  major,  and 
sometimes  of  some  of  the  ribs  on  the  side 
on  which  the  gland  was  wanting.  A  rudi- 
mentary condition  of  the  breast  in  the 
female,  resembling  that  of  the  male,  has 
been  met  with  in  conjunction  with  con- 
genital absence  of  the  ovaries. 

Marcus  Beck. 

AMBLYOPIA.— The  term  amblyopia 
signifies  dimness,  dulness,  or  indistidctness 
of  vision,  a  condition  that  may  arise  from 
many  causes.  In  the  first  place  the  media 
may  be  cloudy,  preventing  more  or  less 
completely  the  access  of  light  to  the  retina. 
Secondly,  although  the  media  may  be  clear, 
their  refractive  power  may  be  at  fault; 
parallel  rays  of  light  when  the  eye  is  at 
rest  being  brought  to  a  focus  in  front  of  the 
retina,  as  in  myopia ;  behind  it,  as  in  hyper- 
metropia;  or  meeting  in  different  foci  in 
different  meridians,  as  in  astigmatism ;  in 
each  case  causing  the  image  formed  on  the 
retina  to  be  blurred  and  indistinct.  Thirdly, 
although  the  image  is  perfectly  well  de- 
fined on  the  retina,  this  organ  may,  as  the 
result  of  some  structural  defect  proceeding 
from  imperfect  development,  inflammation, 
non-use,  or  other  cause,  be  unable  to  con- 
vert luminous  waves  into  nervous  impulses, 
and  even  if  such  conversion  occur,  the 
optic  nerves  and  tracts  may  be  incapable 
of  transmitting  the  impulses  generated  to 
the  brain.  Lastly,  although  all  conditions 
requisite  for  clear  vision  may,  so  far  as  the 
eye  is  concerned,  exist,  the  central  nervous 
apparatus  may  be  the  seat  of  some  lesion 
that  renders  it  incapable  of  appreciating 
and  responding  to  the  impressions  trans- 
mitted to  it  by  the  optic  nerves.  Each  of 
these  forms  of  amblyopia  requires  brief 
consideration. 

In  England  there  do  not  appear  to  be 
any  precise  instructions  issued  to  guide  the 
examiners  in  determining  what  degree  of 
impau'ment  of  vision  should  exist  to  cause 
rejection  for  the  naval  and  mihtary  ser- 
vices ;  but  in  France,  M.  Barthelemy  states 
that  for  admission  into  the  army  a  recruit 
must  see  ^,  or  ^th  the  normal,  with  the 


right  eye,  and  ~|,  or  ~th,  with  the  left  eye, 
whilst  for  the  inscription  or  for  the  marines 
it  must  be  ~  at  least. 

This  is  not  altogether  an  arbitrary 
limit,  but  is  in  relation  with  the  ordinary 
conditions  of  military  life  ;  for  it  is  clearly 
essential  that,  as  M.  Barthelemy  observes,  a 
soldier  should  be  able  to  distinguish  a  sen- 
tinel, a  man  on  horseback,  a  group  of  men, 
count  the  files  of  a  squadron,  judge  of  their 
state  of  repose  or  movement,  their  line  of 
naarch,  and  the  like,  at  a  distance  of  at 
least  250  to  300  yards.  He  must  be  able 
to  take  effective  aim  at  about  the  same  dis- 
tance, but  the  body  of  a  man  having  a 
height  of  5  feet,  and  a  breadth  of  12  to  15 
inches,  is  easily  distinguished  at  a  distance 
of  from  1,200  to  1,400  yards  by  a  normal  eye, 
and  would  therefore  be  still  seen  at  800 
yards  by  an  eye  that  had  lost  three-fourths 
of  its  visual  power,  at  a  distance  at  which 
the  fire  of  a  rifleman  is  highly  effective. 

For  amblyopia  due  to  cloudy  media  and 
diseases  of  the  optic  nerve  and  retina,  see 
articles  Cornea  ;  Crystalline  Lens  ;  Vit- 
reous, Diseases  of  the ;  Optic  Nerve  ; 
Eetina,  Affections  of  the ;  Choroid,  Dis- 
eases of  the. 

Amblyopia  ex  Anopsia  is  a  term  that 
has  been  applied  to  those  cases  where  the 
dimness  of  vision  is  simply  the  result  of 
disuse.  This  condition  is  familiar  to  oph- 
thalmic surgeons  in  casfes  of  squint,  but  is 
also  observed  in  cases  of  congenital  cataract, 
of  leucoma,  and  of  other  affections  in  which 
the  access  of  light  is  prevented  or  inter- 
fered with.  In  those  cases  of  squint  where 
the  only  defect  is  some  error  of  refraction, 
the  images  of  external  objects,  when  the 
affected  eye  is  at  rest,  are  dim  and  indis- 
tinct, and  little  attention  is  paid  to  them,  and 
if,  as  in  hypermetropia,  clear  vision  can  only 
be  obtained  by  a  strong  effort  of  the  ac- 
commodative power  for  a  short  time,  the 
internal  recti  soon  become  fatigued,  the 
convergence  of  the  eyes  can  no  longer  be 
maintained,  and  one  eye  wanders  from  the 
point  of  fixation.  In  some  instances  the  pa- 
tient uses  the  eyes  alternately,  and  then 
good  vision  may  be  preserved  in  both ;  but 
in  many  cases  a  preference  is  given  to  one 
eye  ;  the  impressions  made  upon  the  other 
are  then  less  and  less  attended  to,  and 
finally,  in  a  few  rare  cases,  the  torpor  or 
inactivity  of  the  receptive  apparatus  in  the 
eye,  or  of  the  percipient  cells  in  the  brain, 
becomes  so  marked  that  the  largest  objects 
can  scarcely  be  discerned,  and  vision  is 
reduced  to  little  more  than  the  mere  per- 
ception of  light.  In  such  cases  the  most 
careful  ophthalmoscopic  examination  fails 
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to  reveal  any  definite  change  in  the  optic 
disk,  retina,  or  retinal  vessels,  and  the 
proof  that  no  serious  organic  alteration  of 
structure  has  been  produced  is  derived 
from  the  fact  that  by  practice,  when  ap- 
propriate glasses  are  supplied,  or  the 
cataract  removed,  or  when — as  in  cases 
of  leucoma — an  iridectomy  has  been  per- 
lormed,  and  clear  images  are  once  more 
thrown  upon  the  retina,  it  resumes  its 
former  functions,  and  in  course  of  time 
the  vision  may  become  perfect,  the  re- 
covery being,  in  general,  earlier  and  more 
complete  the  shorter  the  time  that  has 
elapsed  since  the  eye  has  been  disused. 
Hence,  cases  of  strabismus  should  be 
placed  under  treatment  as  soon  as  the  de- 
lect is  observed,  and  the  operation  for  con- 
f:enital  cataract  should  not  be  postponed, 
on  this  as  well  as  on  other  accounts,  pro- 
viding there  is  no  contraindication,  for  more 
than  the  second  or  third  year,  a  time  of 
life  when  it  is  generally  successful. 

Amblyopia  seems  to  arise  occasionally 
from  masturbation  in  both  sexes,  and 
scattered  notices  of  its  occurrence  may  be 
Qiet  with  in  books  and  occur  in  practice, 
[t  is  most  common  between  the  ages  of 
fifteen  and  twenty-five,  but  may,  of  course, 
occur  at  a  later  period. 

Amblyopia  from  Exposure  to  Bright 
Light. — Impairment  of  vision  has  been  ob- 
served in  those  *  who  have  incautiously 
gazed  at  the  sun,  especially  through  a  tele- 
scope, in  those  who  have  looked  intently  at 
the  electric  light,  and  in  those  who  have 
been  long  exposed  to  the  bright  reflection 
of  light  from  snow.  Newton  is  well  known 
to  have  suffered  from  scotomata  through 
life,  after  a  momentary  gHmpse  of  the  sun 
through  his  telescope  ;  and  Deutschmann 
has  shown  that,  when  the  rays  of  the  sun 
rtre  concentrated  on  the  eye  of  a  rabbit, 
serious  and  persistent  lesions  are  produced, 
the  retinal  albumen  becoming  coagulated, 
and  great  vascular  disturbance — indicated 
by  congestion,  diapedesis  of  blood-corpuscles, 
and  dislocation  of  the  pigment— being  set 
up.  A  case  of  temporary  amblyopia,  after 
long  inspection  of  the  electric  light,  in  a 
young  telegraph  engineer,  was  seen  by 
the  writer.  There  was  some  peripapil- 
lary oedema ;  rest  effected  a  cure.  In 
snow-blindness  the  impairment  of  vision 
usually  soon  disappears  with  removal  of 
the  cause. 

Various  cases  of  reflex  amblyopia  have 
been  published,  as  after  a  vaginal  injection 
which  caused  severe  pain  (Priestley  Smith, 
Ophth.  Rev.,  Jan.  1884),  apparently  from 
thrombosis  of  the  retinal  artery. 


Nyctalopia. — Amblyopia,  in  the  form 
of  night-blindness,  is  often  associated  with 
physical  changes  in  the  retina,  and  especi- 
ally with  pigmentary  deposits  in  the  form 
of  patches,  fine  striae,  plexuses  and  stellae, 
which  in  many  cases  run  parallel  to,  or  are 
in  close  contiguity  with,  the  retinal  vessels. 
This  form  of  amblyopia  has  been  frequently 
noticed  as  a  result  of  scurvy,  and  several 
instances  have  been  recorded  by  Dr.  Alex- 
ander Bryson  in  the  second  volume  of  the 
Ophthalmic  Hospital  Reports.  As  a  rule, 
the  prognosis  in  nyctalopia,  unless  reti- 
nitis  pigmentosa  is  present,  is  favourable, 
and  recovery  usually  follows  rest  of  the 
eyes,  good  food,  and  the  administration  of 
tonics. 

1.  Cerebral  Amblyopia. — In  a  certain 
number  of  cases  impairment  of  vision  re- 
sults from  some  lesion  of  the  cerebral  ex- 
tremity of  the  nerves.  In  some  instances 
the  lesion  is  congenital,  and  consists  in  an 
imperfect  development  of  the  visual  cen- 
tres— whether  optic  thalami,  corpora  quad- 
rigemina,  or  occipital  lobes  depends  upon 
circumstances.  It  is  then  often  associated 
with  nystagmus.  The  same  symptoms  are 
observed  in  children  who  are  suffering  from 
hydrocephalus.  It  is  sometimes  seen  as 
the  result  of  ursemic  poisoning,  unattended 
with  notable  physical  change  in  the  retina 
or  disk.  It  has  been  surmised  that  in  these 
cases  effusion  into  the  corpora  quadri- 
gemina  has  taken  place,  and  the  blindness 
has,  in  some  fortunate  instances,  proved 
transitory.  It  may  result  from  simple 
anaemia  of  the  centres,  and  the  darkness  that 
is  felt  just  before  swooning  is  of  this  nature. 
It  may  be  a  consequence  of  the  growth  of 
tumours  or  other  coarse  disease  of  the 
brain,  as  has  been  well  shown  by  Hugh- 
lings  Jackson,  optic  neuritis  making  its 
appearance  at  an  early  period,  and  white 
atrophy  being  the  final  result. 

It  must  not  be  forgotten,  however,  that 
various  cases  have  been  recorded  in  which 
large  tumours  and  extensive  lesions  of  the 
brain  have  existed  without  any  impairment 
of  vision.  According  to  Zehender,  organic 
lesion  of  the  cerebellum  is  insufficient  to 
cause  amaurosis. 

A  special  form  of  amblyopia,  passing 
Bometimes  into  complete  amaurosis,  has 
been  described  recently  by  M.  Dianoux 
under  the  title  of  anaesthesia  of  the  optic 
nerves,  characterised  by  more  or  less  com- 
plete blindness  without  visible  ophthalmo- 
scopic lesion.  It  supervenes  upon  a  central 
scotoma,  first  perceived  after  sleep,  lasting 
for  many  months,  and  usually  coexisting 
with  cutaneous  anaesthesia.    Recovery  may 
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take  place  after  appropriate  treatment 
by  potassium  iodide,  strychnia,  and  elec- 
tricity, but  it  may  also  pass  into  white 
atrophy. 

2.  Crossed  Amblyopia  and  Hemianop- 
sia.— The  phenomena  of  crossed  amblyopia 
cannot  be  understood  without  a  knowledge 
ol  the  origin  and  course  of  the  fibres  en- 
tering into  the  composition  of  the  optic 
nerves.  On  tracing  the  optic  nerves  back- 
wards from  the  eye,  they  are  seen  to  form 
a  remarkable  junction,  named  the  chiasma, 
and  to  be  continued  beyond  this,  as  the 
optic  tracts,  to  the  brain. 

The  course  of  the  fibres  of  the  optic 
tracts,  on  reaching  the  optic  chiasma,  has 
been  the  subject  of  much  controversy,  and 
is  still  open  to  further  research.  Some  con- 
sider that  there  is  here  a  complete  decussa- 
tion of  the  fibres  of  the  optic  tracts,  others 
that  there  is  mere  juxtaposition  without 
any  decussation,  whilst  a  third  set  of  ob- 
servers, who  are  constantly  becoming  more 
numerous,  hold  that  there  is  a  partial  de- 
cussation. The  chief  arguments  against 
this  are,  that  occasionally  the  chiasma  is 
absent  and  then  complete  decussation  is 
observed,  and,  secondly,  a  median  section 
of  the  chiasma  has,  in  the  hands  both  of 
Magendie  and  of  Brown  Sequard,  been 
observed  to  produce  total  loss  of  vision. 
This  result,  however,  does  QOt  appear  to 
be  constant.  The  evidence  derived  from 
the  microscopic  examination  of  the  chiasma, 
from  the  effects  of  section  in  various  parts 
of  the  optic  nerve,  chiasma,  and  tract,  and 
lastly,  from  pathology,  all  point  to  the  par- 
tial decussation,  the  non -decussating  fibres 
chiefly  supplying  the  outer  side  of  the 
retina  of  the  same  side,  and  the  decussa- 
ting fibres,  which  are  by  far  the  most  im- 
portant, supplying  the  rest  of  the  retina  of 
the  eye  of  the  opposite  side. 

The  view  proposed  by  Charcot,  and 
which  has  met  with  general  acceptation, 
is  that,  admitting  the  fibres  of  the  optic 
nerve  to  arise  from  one  or  more  centres 
on  each  side  of  the  cortex  cerebri,  some 
of  these  fibres  course  down  through  the 
optic  tract  of  the  same  side,  decussate 
in  the  chiasma,  and  are  distributed  to 
the  inner,  or  nasal,  side  of  the  opposite  eye. 
Other  fibres  arising  from  the  same  centre 
or  centres,  decussate  in  the  corpora  quadri- 
gemina,  and,  descending  in  the  opposite 
optic  tract,  pass  lo  the  outer  or  temporal 
side  of  the  eye  of  the  opposite  side.  Thus 
the  whole  of  the  fibres  decussate,  but  some 
decussate  in  the  chiasma  and  some  in  the 
corpora  quadrigemina.  Lesion  of  the  cere- 
bral  centre   of  one   side   causes   complete 


blindness  of  the  opposite  eye,  because  both 
sets  of  decussating  fibres  are  destroyed. 
Lesion  of  the  left  optic  tract  would  cause 
loss  of  the  right  half  of  each  visual  field. 
Lesion  of  the  right  optic  tract  would  cause 
loss  of  the  left  half  of  each  visual  field. 
Lesion  of  the  central  portion  of  the  chiasma 
causes  temporal  hemianopia;  and  lastly, 
lesion  of  the  lateral  portions  of  the  chiasma 
would  cause  nasal  hemiopia. 

Neither  the  physiologist  nor  the  patho- 
logist can  as  yet  locaHse  an  intracranial 
lesion  occasioning  blindness,  and  this  is 
owing,  not  only  to  the  wide  connections  of 
the  optic  nerves,  but  to  the  curious  power 
of  compensation  that  apparently  exists  be- 
tween the  opposite  hemispheres ;  for  it  has 
been  shown  byFerrier  that  sudden  destruc- 
tion of  a  very  definite  and  limited  portion 
of  the  brain,  named  the  angular  gyrus,  on 
one  side,  causes  complete  blindness  in  the 
opposite  eye ;  but  if  the  opposite  angular 
gyrus  have  remained  intact,  owing  to  this 
process  or  power  of  compensation,  after  a 
little  while  vision  again  returns  in  the  pre- 
viously blind  eye,  and,  so  far  as  can  be 
ascertained,  the  animal  sees  as  well  with  it 
as  before.  E.  Munk,  Crouineau,  and  others 
have  found  in  their  experiments  that  de- 
struction of  the  angular  gyrus  is  alone  in- 
sufficient to  cause  bHndness,  though  it  may 
occasion  amblyopia,  but  that  destruction  of 
the  cortex  of  the  whole  occipital  lobe  in- 
variably abolishes  vision. 

Amblyopia,  proceeding  to  amaurosis, 
from  cerebral  disease,  is  usually  accom- 
panied with  great  dilatation  of  the  pupil 
(mydriasis),  but  when  resulting  from  spinal 
disease  is  associated  with  great  contraction 
of  the  pupil  (myosis). 

In  many  of  these  cases  other  symptoms 
are  present  which  point  to  the  cerebro- 
spinal origin  of  the  disease.  Amongst  them 
are  loss  of  tactile  sensibility  of  one  side 
of  the  body  or  of  the  face,  hyperaesthesia, 
hemichorea,  contraction  of  certain  muscles, 
motor  paralysis,  and  impairment  of  speech. 
The  prominent  eye- symptoms  which  have 
been  fairly  determined  are,  that  there 
is  amblyopia  with  contraction  of  the  field 
of  vision.  Fere,  who  has  put  together  the 
principal  facts  in  regard  to  cerebral  he- 
mianopsia and  amblyopia,  distinguishes 
three  groups :  those  which  are  post-apo- 
plectic and  transitory,  those  which  are 
permanent,  and  those  which  are  for  the 
most  part  quite  transient  and  accompany 
the  affection  known  as  'la  migraine  oph- 
thalmique.'  The  cases  belonging  to  the 
first  group  result  from  the  pressm-e  pro- 
duced by  the  effusion  being  propagated  to. 
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and  acting  upon,  the  optic  tracts,  which 
recover  their  function  as  soon  as  they  have 
accommodated  themselves  to  it,  or  as  soon 
as  absorption  takes  place.  In  the  second 
group  of  cases  the  symptoms  may  be  due 
tc  haemorrhages  or  to  the  development  of 
tumours,  and  the  hemianopsia  is  most  com- 
monly associated  with  complete  or  mcom- 
plete  motor  hemiplegia ;  it  is  rare  to  meet 
with  it  in  monoplegia;  when,  however, 
these  are  present,  the  face  and  upper  limb 
are  the  parts  chiefly  affected.  In  cases  of 
hemianopsia  and  motor  hemiplegia  aphasia 
may  be  present,  and,  in  that  case,  the  he- 
mianopsia and  hemiplegia  are  always  on 
the  right  side.  Hemichorea  is  occasionally 
present  and  is  usually  associated  with  he- 
mianaesthesia.  Hemianaesthesia  not  unfre- 
quently  occurs  with  hemianopsia,  but  the 
combination  of  hemianaesthesia,  aphasia, 
and  hemianopsia  has  only  been  observed 
in  one  case.  The  third  group  is  charac- 
terised by  various  disturbances  of  vision, 
such  as  photopsia,  often  presenting  the 
appearance  of  fortifications,  and  scotomata. 
There  is  also  intense  pain  in  the  brow  or 
temple,  the  attack  culminating  in  nausea 
and  vomiting.  No  very  well-marked  phy- 
sical signs  are  present  in  this  form,  but  the 
patients  often  suffer  from  dyspepsia,  gout, 
rheumatism,  or  epilepsy.  Between  the  at- 
tacks the  vision  may  be  normal. 

Bellouard,  who  has  closely  studied 
the  subject  of  hemianopsia,  maintains  that 
typical  lateral  hemianopsia  is  due  to  some 
lesion  of  the  posterior  extremity  of  the  hemi- 
sphere near  the  posterior  cornu  of  the  third 
ventricle.  Hemianopsia  complicated  with 
hemianaesthesia,  with  or  without  hemiplegia, 
is  referable  to  participation  of  the  direct  sen- 
sory fibres  of  the  pes  pedunculi.  Lastly,  the 
co-existence  of  hemiplegia  with  hemianopsia 
renders  it  probable,  he  thinks,  that  the 
lesion  is  situated  in  the  ulterior  of  the 
hemisphere,  above  and  to  the  outer  side  of 
the  optic  radiation,  that  is  to  say,  near  the 
lenticular  nucleus  or  external  capsule.  The 
lesion  may,  indeed,  be  in  the  paracentral 
lobe  or  centre  for  the  movement  of  the 
limbs,  but  it  is  then  distinct  from  that 
producing  the  hemianopsia. 

3.  Spinal  Amblyopia.  —  (a)  Tabetic 
Amblyopia — Amblyopia  occurs  as  a  symp- 
tom of  progressive  locomotor  ataxy,  and 
then  constitutes  the  tabetic  amblyopia  of 
Charcot.  The  symptoms  of  this  form  of 
amblyopia,  which  is  often  syphilitic  in  its 
origin,  are  progressive  deterioration  of 
vision,  the  field  of  vision  becoming  gradu- 
ally and  concentrically  limited.  In  some 
instances  only  one  eye  is  affected,  and  com- 


plaint is  made  of  a  central  scotoma,  or 
dark  spot,  or  several  such  spots,  distributed 
over  the  field  of  vision.  A  greater  or  lesser 
degree  of  colour-blindness  is  usually  pre- 
sent, red  appearing  of  a  very  dark  or  al- 
most black  hue,  and  green  appearing  grey  or 
dirty  brown;  whilst  the  secondary,  or  mixed, 
colours  can  no  longer  be  distinguished. 
This  defect  of  colour-vision  does  not  neces- 
sarily proceed  pari  jJassu  with  the  general 
failure  of  vision.  Photopsiae,  or  lumiaous 
phenomena  of  various  kinds,  are  often  ob- 
served. In  the  early  stages  of  the  disease, 
the  fundus  of  the  eye  may  appear  almost 
natural.  As  the  disease  advances,  how- 
ever, the  disk  becomes  gradually  whiter, 
owing  to  atrophy  of  the  capillaries.  Micro- 
scopical examination  shows  that  the  axis- 
cylinders  of  the  optic  nerve  fibres  first 
undergo  atrophy,  and  then  the  medullary 
substance,  those  nearest  the  arteria  centralis 
retinee,  according  to  Leber,  long  retaining 
their  normal  characters.  The  connective 
tissue  becomes  greatly  hypertrophied. 

(6)  Amblyopia  is  apt  to  occur  in  cases  of 
grey  degeneration  of  the  posterior  columns 
of  the  spinal  cord ;  the  disease  in  the 
nerves  being  of  a  similar  nature,  and  af- 
fecting the  whole,  or  a  part  only,  of  the 
optic  nerves  and  tracts.  It  rarely  occasions 
complete  blindness. 

The  treatment  to  be  recommended  in 
this  class  of  cases  must  vary,  of  course, 
with  the  sj)ecial  conditions  of  the  case ; 
but,  speaking  generally,  it  must  be  directed 
to  the  improvement  of  the  general  health. 
Fresh  air,  such  exercise  as  can  be  taken, 
baths,  friction  of  the  skin,  the  administra- 
tion of  iron  and  strychnia ;  and  silver  nitrate, 
iodide  of  potassium,  and  perchloride  of 
mercury  may  be  prescribed,  the  effects  of 
each  being  watched,  and  symptoms  treated 
as  they  arise. 

4.  Toxic  Amblyopia. — Amblyopia  may 
be  the  effect  of  causes  operating  generally 
on  the  nervous  system,  the  symptoms  ex- 
pressing themselves  more  strongly  in  the 
eyes,  and  these  may  now  be  briefly  men- 
tioned. 

(a)  Amblyopia  from  Tobacco.  —  This 
form  of  amblyopia  has  been  made  a  sub- 
ject of  special  study  by  Mr.  Jonathan  Hut- 
chinson, who  points  out  that  since  many 
men  smoke,  and,  indeed,  smoke  inordi- 
nately, whilst  few  are  affected  in  their 
powers  of  vision,  it  is  probable  that  when 
tobacco  produces  amaurosis  or  amblyopia 
it  does  so  in  virtue  of  an  idiosyncrasy,  whilst 
the  effects  of  the  poison  are  undoubtedly 
augmented  by  the  abuse  of  alcohol  and 
other  excesses.     It  occurs,  as  might  be  ex- 
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pected,  almost  exclusively  in  men,  in  some 
cases  the  actual  quantity  consumed  not  being 
lar^e,  though  the  effects  are  well-marked. 
In  the  great  majority  of  instances  both 
eyes  are  affected,  and  to  nearly  an  equal 
degree,  the  vision  becoming  lowered  to 
one-half  of  its  normal  sharpness.  The  pro- 
gress of  the  disease  is  slow  but  continuous, 
though  rarely  proceeding  to  total  blindness. 
It  is  usually  accompanied  by  a  state  of 
general  debility  and  defective  tone  of  the 
nervous  system.  The  patient  complains  of 
seeing  everything  as  if  in  a  fog,  and  the 
sight  is  impaired  both  for  form  and  colour. 
The  impairment  affects  chiefly  the  central 
part  of  the  field,  the  defect  being  most 
perceived  in  bright  lights. 

The  ophthalmoscopic  symptoms  in  well- 
marked  cases  are  that  the  disks  are  paler 
than  natural,  especially  on  the  outer  part,  the 
siu-face  swollen,  and  the  margins  blurred 
and  indistinct,  though  without  presenting 
the  aspect  characteristic  of  optic  neuritis, 
peripapillary  oedema  being  absent.  The  re- 
tinal vessels  are  smaller  and  less  numerous 
than  in  the  healthy  eye. 

In  young  persons,  and  in  those  in  whom 
the  attack  has  been  induced  by  recent  and 
excessive  addiction  to  smoldng,  perfect  re- 
covery may,  in  general,  be  obtained  by 
giving  up  the  habit  entnely ;  but  in  old 
smokers,  in  whom  the  progress  of  the 
affection  has  been  steady  and  prolonged, 
and  in  whom,  also,  the  atrophy  of  the  disk 
is  clearly  perceptible,  smaller  improvement, 
or  the  arrest  of  the  disease,  is  all  that  can 
be  expected.  Tonics,  such  as  strychnia, 
iron,  quinine,  and  sulphate  of  zinc,  have 
appeared  to  be  of  service  in  aiding  the 
nervous  system  to  regain  its  tone. 

(6)  Amblyopia  from  Alcohol.  —  The 
symptoms  here  are  similar  to  those  ob- 
served in  tobacco  amblyopia.  The  patient 
complains  of  more  or  less  sudden  failure  of 
vision,  and  this  may  be  so  great  as  to  in- 
capacitate him  from  all  close  work.  The 
central  part  of  the  field  is  most  affected. 
There  is  great  loss  of  vision  for  colours, 
especially  for  green  and  red,  which  are  de- 
'  scribed  as  appearing  of  a  muddy  tint.  In 
the  early  stages  there  is  probably  some 
congestion  of  the  optic  disk,  but  it  sub- 
sequently becomes  pale,  with  woolly 
aspect,  and  finally  white.  In  some  cases 
of  alcoholic  amblyopia  changes,  percep- 
tible under  the  microscope,  have  been  ob- 
served. Thus,  Uhthoff  has  given  the  re- 
sults of  section  of  the  optic  nerves  in  two 
alcoholists,  who  during  life  presented  pallor 
of  the  temporal  half  of  the  optic  papillae. 
In  one  of  these  there  was  a  central  sco- 


toma, or  defect  of  vision,  whilst  the  other 
presented  at  one  time  typical  alcohohc  am- 
blyopia, which,  however,  had  in  gi-eat  mea- 
sure passed  off  before  death.  In  both  cases 
the  anatomical  lesions  were  nearly  iden- 
tical, differing  only  in  their  intensity.  In 
both  there  was  hypertrophy  of  the  inter- 
stitial connective  tissue,  with  considerable 
proliferation  of  nuclei,  new  formation  of 
vessels,  and  atrophy  of  nerve-fibres.  The 
degenerated  nerve-fibres  occupied  the  re- 
gion between  the  central  retinal  vessels 
and  the  periphery  of  the  optic  nerve.  In 
one  case  the  chiasma  and  optic  tracts  were 
examined,  and  it  was  found  that  the  de- 
generated fasciculi  gradually  left  the  peri- 
pheric region,  and,  in  the  optic  foramen, 
formed  a  cylindrical  mass  near  the  centre  of 
the  optic  nerves.  In  the  chiasma  itself  a 
group  of  degenerated  fibres  could  be  dis- 
tinguished in  each  half,  which  extended 
along  the  upper  and  inner  part  of  the 
tractus.  The  treatment  must  consist  in 
the  absolute  interdiction  of  alcohol  in 
every  form,  the  administration  of  tonics, 
change  of  air  and  scene,  and  general  re- 
storative measures.  Kemarkable  cases  of 
recovery  may,  under  the  altered  conditions 
of  life,  be  sometimes  observed. 

(c)  Saturnine  Amblyopia. — Amblyopia 
from  the  toxic  influence  of  lead,  or  satur- 
nine amblyopia,  has  been  noticed  by  many 
writers.  The  symptoms  are  those  of  acute, 
subacute,  or  chronic  lead-poisoning  gener- 
ally :  headache,  local  paralysis,  and  blue 
line  on  the  gums,  with  gradual  deteriora- 
tion of  vision. 

The  ophthalmoscopic  signs  are  not 
strongly  marked,  but  there  is  probably  a 
stage  of  hypersemia  of  the  disk,  if  not  of 
actual  nemritis,  and  this  is  succeeded  by  a 
period  during  which  the  disk  becomes  pale^ 
iU-defined  at  the  margin,  and  ultimately 
white. 

{d)  Quinine  Amblyopia. — Besides  alco- 
hol, tobacco,  and  lead,  some  other  drugs 
have  been  known  to  cause  amblyopia; 
thus  cases  are  reported  where  it  has  re- 
sulted from  excessive  doses  of  quinine,  th<» 
amblyopia  amoimting,  in  some  instances, 
to  almost  complete  amaurosis.  It  usually 
passes  off  as  soon  as  the  use  of  the  remedy 
is  discontinued,  though  it  may,  in  some 
instances,  leave  persistent  dulness  of  vision 
and  contraction  of  the  field  behind  it.  The 
ophthalmoscopic  symptoms  are  few  and 
slight,  consisting  chiefly  of  paUor  of  the 
disk,  with  some  diminution  in  the  size  and 
number  of  the  retinal  vessels.  Belladonna 
again,  with  several  other  solanaceous 
plants,  has  been  known  to  produce,  when 
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taken  in  poisonous  doses,  temporary  am- 
blyopia. 

(e)  Amblyopia  from  Malarial  Poison- 
ing.— Occasional  or  exceptional  conditions 
of  amblyopia  have  been  noticed  in  inter- 
mittent fever.  Peounow,  for  example,  re- 
ports four  cases  of  slight  diminution  of  the 
sharpness  of  vision  during  the  attack,  to- 
gether with  impairment  in  the  perception 
of  colours,  or  even  a  chromatic  scotoma 
in  the  centre  of  the  field  of  vision,  which 
disappeared  quickly  under  the  influence  of 
quinine. 

In  consequence  of  the  general  failure  of 
power  in  the  constitution  and  bodily  powers 
in  diabetes,  it  is  not  surprising  that  failure 
of  accommodation  should  occur ;  and  Trous- 
seau has  drawn  attention  to  this  as  one  of 
the  most  common  as  well  as  one  of  the 
most  remarkable  of  the  symptoms  of  sac- 
charine diabetes.  But,  apart  from  this, 
there  is  probably  a  form  of  amblyopia  in 
diabetes  which  owes  its  origin  to  changes 
in  the  optic  nerve,  and  there  is  stiU  another 
in  which  the  amblyopia  is  essentially  due 
to  retinal  haemorrhages. 

5.  Diabetic  Amblyopia. — In  diabetic  as 
in  tobacco  amblyopia,  there  is  sometimes  an 
area  of  red  blindness  neaj  the  centre  of  the 
field  of  vision. 

But  few  observations  have  been  made 
upon  the  microscopical  aspect  of  the  optic 
nerve  in  cases  of  diabetic  amblyopia.  Drs. 
Edmunds  and  Lawford,  however,  had  the 
opportunity  of  making  sections  of  the  optic 
nerve  in  a  case  of  diabetic  amblyopia, 
in  which  during  life  the  appearances  pre- 
sented by  the  fundus  of  both  eyes  were 
normal.  It  should  be  stated  that  the 
patient  had  at  one  time  indulged  immoder- 
ately in  the  use  of  tobacco.  No  macro- 
scopic changes  were  perceptible  in  the 
nerve,  but,  under  the  microscope,  marked 
changes  were  found  in  a  group  of  the 
nerve-bundles  throughout  the  whole  length 
of  the  orbital  part  of  the  nerve,  the  trabe- 
culae,  and  the  walls  of  the  nutrient  vessels 
were  found  to  be  greatly  thickened,  the 
fasciculi  of  nerve -fibres  seemed  to  have  the 
fibres  in  them  destroyed,  their  place  being 
taken  by  an  irregularly  granular  structure, 
containing  a  large  number  of  nuclei  which 
stained  with  colouring  agents. 

6.  Renal  Disease.  —  Impairment  of 
vision  is  sometimes  the  first  symptom  that 
leads  to  the  discovery  of  albuminuria,  and  it 
is  a  very  common  concomitant  of  the  later 
stages  of  that  affection.  See  Optic  Nerve  ; 
Retina,  Affections  of  the. 

7.  Amblyopia  in  Pregnancy. — Amblyo- 
pia not  unfrequently  occurs  in  the  course  of 


pregnancy,  and  it  may  range  through  all 
degrees,  from  slight  impairment  to  almost 
complete  loss  of  vision.  In  the  slighter 
cases  the  defective  vision  is  probably 
due  to  loss  of  accommodation  from  mere 
weakness  and  exhaustion  of  the  nervous 
system  in  general,  and  of  the  ciliary 
muscle  in  particular,  and  is  consequently 
most  marked  in  those  who  are  the  subjects 
of  hypermetropia,  though  this  may  pre- 
viously have  passed  unnoticed.  In  the 
more  severe  forms,  well-marked  ophthal- 
moscopic symptoms  may  exist,  which  bear 
a  close  resemblance  to  those  of  albuminuric 
retinitis,  the  optic  disk  presenting  the 
aspect  of  optic  neuritis,  its  margins  being 
ill- defined,  its  surface  swollen  and  woolly, 
the  veins  full  and  dark,  tortuous  and  vari- 
cose, the  arteries  small,  and  seen  with 
difficulty.  Here  and  there  large  areas 
of  effusion  of  whitish  colour  are  to  be  seen 
on  the  surface  of  the  retina,  with  irregular 
patches  of  haemorrhage.  These  conditions 
are  commonly  associated  with  the  presence 
of  albumen  in  the  urine,  and  it  is  highly 
probable  that  they  proceed  from  pressure 
exerted  by  the  uterus  on  the  renal  vessels, 
and  especially  on  the  renal  veins,  since 
the  affection  usually  commences  about  the 
seventh  month  of  pregnancy,  and  the  symp- 
toms continue  to  increase  in  intensity  to 
the  full  term.  After  delivery  is  effected, 
they  gradually  decUne,  and  in  some  in- 
stances perfect  recovery  may  take  place, 
though  in  others  the  vision  of  one  or  both 
eyes  may  be  permanently  impaired,  and, 
under  the  ophthalmoscope,  more  or  less 
advanced  white  atrophy,  with  discoloured 
areas,  indicating  the  former  presence  of 
retino-choroiditis,  may  readily  be  seen. 

The  treatment  of  this  form  of  amblyopia 
should,  unquestionably,  be  the  induction 
of  premature  labour,  which  probably  acts 
by  relieving  the  renal  vessels  from  the 
pressure  to  which  they  have  been  sub- 
jected, and  by  effecting  a  restoration  of  the 
normal  conditions  of  circulation  in  the 
capillaries  of  the  kidney.  The  writer  has 
seen  several  cases  where  the  adoption  of 
this  plan  of  treatment  has  lead  to  imme- 
diate, great,  and  persistent  improvement 
in  the  vision  of  eyes  which  appeared  to 
be  almost  hopelessly  blind,  in  which,  in- 
deed, there  was  httle  more  than  quantita- 
tive perception  of  Hght.  On  the  other 
hand,  he  has  known  cases  in  which,  when 
pregnancy  was  allowed  to  progress  to  its 
natural  termination,  the  visual  troubles 
were  only  premonitory  of  death  by  con- 
vulsions, or  to  blindness  of  an  incurable 
nature. 
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8.  Amblyopia  from  Cardiac  Disease. — 
An  intermittent  form  has  been  described  by 
Nettleship,  associated  with  valvular  disease 
of  the  heart,  the  characteristic  symptoms 
of  which  are,  that  the  impairment  of  vision 
supervenes  suddenly,  lasts  for  a  short  time 
only,  varying  from  a  minute  or  two  to  an 
hour  or  more,  and  quickly  disappears.  The 
attack  is  not  limited  to  one  eye,  but  most 
frequently  affects  only  one,  and  not  always 
the  same.  It  is  probably  connected  with 
vascular  constriction  of  an  irregularly  pe- 
riodic character,  and  primarily  dependent 
on  some  lesion  or  disturbance  of  the  nervous 
system.  The  treatment  should  be  directed 
to  the  heart,  and  to  improvement  in  the 
general  health  of  the  patient. 

9.  Hysterical  Amblyopia.  —  Impair- 
ment of  vision  not  unfrequently  occurs  in 
hysteria.  In  hemiansesthetic  hysteria,  am- 
blyopia, with  concentric  contraction  of  the 
field  of  vision,  is  apt  to  occur  on  the  same 
side  as  that  on  which  the  anaesthesia 
exists.  In  the  cases  of  hysterical  ambly- 
opia, examiaed  by  Landolt  at  the  Salpe- 
triere,  it  was  found  that  there  was  concen- 
tric contraction  of  the  visual  field  for  white 
light  and  for  colours.  The  cause  of  this 
condition  is  not  known,  but  it  may,  with 
much  probability,  be  referred  to  alterations 
in  the  calibre  of  the  blood-vessels  leading 
to  irregular,  imperfect,  or  perverted  nutri- 
tion of  particular  regions.  Ophthalmoscopic 
examination,  in  some  instances,  demon- 
strates the  presence  of  optic  neuritis. 

Diagnosis. — To  determine  the  nature 
and  degree  of  amblyopia,  where  no  reason 
for  suspecting  simulation  exists  {see 
Vision,  Feigned  Disorders  of),  a  metho- 
dical examination  of  the  eyes  should  be 
undertaken,  and  special  attention  should 
be  paid  to  the  sharpness  of  vision  for  form 
and  colour,  the  field  of  vision,  the  physical 
condition  of  the  eye,  including  the  appear- 
ances seen  with  the  naked  eye  and  with 
the  aid  of  lenses,  by  direct  and  oblique 
illumination,  the  refraction  of  the  eye,  and, 
lastly,  the  appearances  presented  on  exa- 
mination with  the  ophthalmoscope.  See  also 
Visual  Acuity  ;  Ophthalmoscopy  ;  Peri- 
metry. Henry  Power. 

AMBULANCE.— The  term  ambulance 
is  so  elastic  in  its  acceptation,  that  it  is 
difficult  to  know  how  to  limit  its  scope.  In 
the  widest  sense  it  signifies  a  movable,  in 
contradistinction  to  a  fixed  or  stationary, 
means  of  affording  relief.  The  patients  are 
sought  for  by  the  doctor  and  his  assistants, 
instead  of  the  patient  coming  to  the  doctor. 
First  aid  to  the  injured  cannot  be  dealt  with 


in  this  short  article,  but  only  the  means  of 
carrying  or  transporting  the  sick  or  injured. 

In  all  times  such  means  have  been  used, 
but  the  modem  stretcher  has  supplanted 
the  historic  buckler,  the  waggon  the  war 
chariot,  the  Litter  and  cacolet  the  hap- 
hazard throwing  across  a  horse  or  camel's 
back. 

To  foUow  the  different  plans  now  in  use 
in  peace  and  war,  it  wHl  be  profitable  to 
divide  the  means  employed  into  carriage  by 
hand,  by  stretcher,  by  waggon,  by  cacolet, 
by  Utter,  and  by  railway  carriage. 

1.  Carriage  by  Hand.— 1.  When  only 
one  hearer  is  availahle. — a.  If  the  patient 
can  stand,  the  bearer  places  himself  at  the 
uninjured  side,  say  the  right.  The  bearer 
then  places  the  patient's  right  arm  around 
his  (the  bearer's)  neck  and  grasps  the 
wrist  with  his  right  hand.  The  bearer's  left 
hand  now  grasps  the  patient's  left  hip. 
By  this  manoeuvre  the  patient's  weight  is 
thrown  on  to  the  bearer,  who  can  thus  help 
bi-m  along  or  even  carry  him. 

b.  By  the  fireman's  lift.  Standing  in 
front,  the  bearer  seizes  the  patient's  right 
wrist  in  his  left  hand,  then  bending  down 
untn  his  right  shoulder  is  below  the  patient's 
right  hip-joint,  he  throws  the  patient  across 
his  shoulders  and  back,  and  grasps  the  legs 
with  his  right  arm. 

2.  When  two  bearers  are  available. — 
a.  Two-handed  seat.  The  bearers  face 
each  other,  the  right-hand  bearer  presents 
his  right  hand  for  the  left  bearer  to  grasp 
with  his  left  hand,  or  vice  versa;  the  free 
hand  of  either  bearer  then  grasps  the 
clothing  over  the  hip,  loin,  or  shoulder  of 
the  other,  to  form  a  back  or  support  for  the 
patient.  The  clasped  hands  are  brought 
firmly  together,  and  on  these  the  patient 
sits  ;  the  patient's  arms  should  encircle  the 
bearers'  necks. 

b.  Three-handed  seat  with  support  for 
the  back.  The  bearers  face  each  other ;  the 
right-hand  bearer  grasps  his  own  left  fore- 
arm ;  the  left-hand  bearer  with  his  left  hand 
grasps  the  right  bearer's  right  forearm,  who 
with  his  free  hand  grasps  the  left  bearer's 
right  forearm.  A  triangular  seat  is  thus 
formed.  The  left  bearer's  free  arm  is  placed 
on  the  right  bearer's  shoulder,  to  form  a 
support  for  the  back. 

c.  Four-handed  seat.  The  bearers  face 
each  other ;  each  grasps  his  own  left  fore- 
arm, and  approacliing  hands,  each  man 
seizes  the  right  forearm  of  the  other  with 
the  disengaged  hand,  a  sedan-chair  being 
thus  formed.  By  any  one  of  these  methods 
patients  may  be  carried  some  distance,  or 
placed  on  the  tail  seat  of  a  waggon  or  on  a 
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cacolet.  If  the  patient  eannot  stand,  others 
might  hft  Viim  on  to  the  seats  thus  formed. 

II.  Carriage  by  Stretcher. — Stretchers 
consist  essentially  of  a  couple  of  poles  with 
<3anvas  or  other  material  stretched  between 
fchem,  and  must  be  long  enough  and  broad 
enough  to  carry  a  patient. 

a.  Stretchers  for  use  in  hospitals.  The 
best  form  is  a  piece  of  canvas  6  feet  6 
inches  long,  1  foot  10  inches  wide,  with  a 
couple  of  pole-sheaths  at  the  sides.  This 
piece  of  canvas  can  be  passed  below  a 
patient  as  is  an  undersheet,  and  the  poles, 
8  feet  long,  sHpped  into  the  sheaths  when  it 
is  wanted  to  move  the  patient,  say  from 
the  bed  to  the  operating  table,  or  vice  versa. 
A  couple  of  iron  traverses  to  keep  the  poles 
apart  can  be  adjusted  after  the  poles  are  in 
place. 

h.  Stretchers  used  in  the  field  or  in  the 
streets  must  have  supports  in  the  form  of 
legs  or  wheels.  The  army  pattern  stretcher 
has  wooden  wheels,  whereby  it  can  be  rolled 
into  an  ambulance  waggon.  The  canvas  is 
6  feet  long,  1  foot  11  inches  wide,  the  poles 
are  7  feet  9^  inches  long,  and  the  traverses 
made  to  bend  in  the  centre  with  an  easily 
opened  and  easily  closed  joint. 

Methods  of  placing  a  patient  on  a 
stretcher : — 

1.  Four  bearers  are  assigned  to  each 
stretcher  according  to  the  army  regulations. 
The  stretcher  is  placed  parallel  with  the 
patient,  close  to,  say,  his  right  side.  Three 
bearers  take  post  on  the  left  side  of  the 
patient,  one  opposite  the  shoulder,  a  second 
opposite  the  hip,  and  a  third  opposite  the 
knee.  The  fourth  bearer  places  himself  on 
the  opposite  side  of  the  stretcher  to  the 
patient.  The  three  first-named  now  raise 
the  patient  by  placing  their  hands  below 
the  patient,  whilst  the  fourth  bearer  pushes 
the  stretcher  beneath  the  patient  when  he 
is  raised,  and  then  helps  to  gently  lower 
him  on  the  canvas. 

2.  Another  method,  that  practised  by  the 
St.  John's  Ambulance  Association,  requires 
three  bearers  only.  The  stretcher  is  placed 
in  line  with  the  patient,  either  at  his  head 
or  feet ;  one  bearer  takes  stand  on  either 
side  of  the  patient  opposite  the  middle  of 
his  body,  and  each  passes  his  hands  be- 
neath the  patient's  shoulders  and  hips  until 
the  fingers  of  the  bearers  meet,  when  they 
grasp  each  other's  hands ;  the  third  bearer 
passes  his  hands  beneath  the  legs,  and  all 
rising  together  advance  by  a  side  step  over 
the  stretcher. 

3.  A  still  better  method  is  as  follows. 
Place  the  stretcher  in  a  line  with  the 
patient's  body  at  the  head  or  feet.    Two 


bearers  now  stride  across  the  patient,  one 
opposite  the  body,  the  other  opposite  the 
knees.  Both,  bending  down  and  seizing  the 
patient,  raise  him  a  sufiicient  height  from 
the  ground  to  allow  the  third  bearer  to  push 
the  stretcher  between  their  legs,  i.e.  beneath 
the  patient. 

4.  When  two  bearers  only  are  available, 
the  stretcher  is  laid  in  a  line  with  the  patient's 
body  at  the  head  or  feet.  The  two  bearers 
then  stride  across  the  patient,  and  raising 
him  a  sufficient  distance,  straddle  forwards 
with  their  burden  until  over  the  stretcher. 

To  carry  a  stretcher  two  bearers  are 
sufficient,  but  a  third  or  fourth  are  useful 
to  look  after  the  patient  and  to  reHeve  the 
others  in  carrying.  A  patient  should  always 
be  carried  feet  first,  except  when  going 
up  a  steep  hill.  If  the  patient  is  suffering 
from  a  broken  thigh,  he  ought  to  be  carried 
head  first  even  coming  down  hill,  and  feet 
first  going  up,  to  prevent  jostling  of  the 
fragments  one  on  another.  The  bearers 
walk  in. broken  step  to  prevent  the  stretcher 
swinging.  The  steps  taken  must  be  short 
— twenty  inches  ;  the  knees  are  to  be  kept 
bent,  and  the  feet  hfted  high  off  the  ground. 
Leather  or  canvas  belts  over  the  bearers' 
shoulders  and  around  the  handles  of  the 
poles,  are  efficient  aids  in  carrying.  In  going 
up  a  hill  the  shorter  bearer,  if  there  is  a 
difference  in  height,  should  go  in  front,  and 
vice  versa,  coming  down.  On  going  up  or 
down  a  slope,  the  aim  is  to  keep  the  patient 
as  nearly  as  possible  on  a  level,  and  this 
may  be  done  to  some  extent  by  either 
bearer  raising  or  lowering  his  end  of  the 
stretcher  as  occasion  arises. 

Improvised  Stretchers.  —  1.  A  blanket 
and  broom-handles.  —  The  blanket,  rug, 
horse-cloth,  plaid,  &c.,  is  laid  flat  on  the 
floor  or  ground,  and  a  couple  of  broom- 
handles,  pitch-forks,  goal  poles,  rifles,  &c., 
wrapped  up  in  it  one  from  either  side 
until  within  a  foot  of  the  centre  of  the 
blanket ;  the  patient  is  then  laid  thereon, 
and  four  bearers  are  at  each  comer  to  grasp 
the  poles  where  they  are  wrapped  in  the 
blanket  with  one  or  both  hands.  This  will 
do  for  short  distance  carriage,  but  for  longer 
distances,  say  half  a  mile,  use  the  following. 

2.  Secure  a  stout  loop  at  the  four  corners 
of  a  blanket,  then  double  it  over  so  that  the 
two  loops  at  either  end  are  brought  together, 
then  sHp  one  pole  through  the  loops  on  one 
side,  and  another  within  the  doubling  of  the 
blanket  on  the  other  side. 

3.  A  ship's  hammock  may  be  arranged 
to  be  carried  on  a  single  pole,  and  borne  on 
the  shoulders,  or  two  poles  may  be  utilised 
by  a  little  management. 
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4.  A  couple  of  poles  may  be  kept  apart 
by  cross  poles  tied  or  nailed  at  either  end, 
and  then  the  bottom  can  be  made  up  of 
straw,  ropes,  belts,  knapsacks,  &c. 

6.  Coats  are  utilised  thus : — Two  long 
poles  or  four  rifles  are  required,  the  pairs  of 
rifles  being  lashed  together  at  the  muzzle- 
ends;  the  sleeves  of  the  coat  or  coats  are 
then  turned  outside-in.  The  coat  is  laid 
on  the  ground,  the  back  of  the  coat  next 
the  ground;  the  two  coats  being  in  line, 
the  rifles  or  poles  are  pushed  through  the 
sleeves,  and  the  coats  buttoned  down  the 
front  in  the  usual  way. 

III.  Carriage  by  Waggon. — An  am- 
bulance waggon  is  a  four-wheeled  vehicle, 
set  on  easy  springs  and  drawn  by  two 
horses.  It  is  capable  of  accommodating 
two  patients  lying  on  stretchers  in  the  body 
of  the  vehicle,  three  more  sitting  on  the 
front  seat,  and  three,  two  patients  and  an 
attendant  on  the  hind  seat — eight  in  all. 
Over  all  is  a  canvas  covering,  and  on  the 
waggon  are  fitted  a  small  water-tank  and 
various  boxes,  ready  to  convey  stores  on  an 
emergency.  The  rifles  of  the  men  lying 
down  are  placed  beneath  their  stretchers, 
and  their  kits  in  the  box  beneath  the  drivers' 
seat.  Waggon-stretchers  are  now  essen- 
tially the  same  as  the  field  stretchers,  both 
being  provided  with  wheels.  To  place  the 
stretchers  in  the  waggon  the  bearers  halt 
a  few  paces  off  the  tail  of  the  waggon.  The 
four  bearers  then  seize  the  poles  at  the 
sides,  as  with  the  blanket-stretcher,  and 
advance  with  a  side  step  until  the  front 
wheels  rest  on  the  floor  of  the  waggon. 
Then  the  stretcher  is  gently  rolled  onwards 
along  the  waggon  floor. 

On  the  hind  seat  are  placed  those  pa- 
tients who  are  unable  to  walk ;  on  the  front 
seat  only  such  patients  as  are  able  to 
walk,  since  it  is  necessary  to  go  up  a  ladder 
to  reach  it. 

IV.  Cacolets  are  folding  chairs,  hooked 
one  on  each  side  of  a  pack  saddle,  carried  by 
a  mule  or  pony.  The  patients  are  necessarily 
in  the  sitting  posture,  their  faces  towards 
the  animal's  head.  Patients  suffering  from 
fractures  or  severe  injuries  to  the  lower  ex- 
tremities, or  who  are  very  weak,  must  not  be 
put  on  a  cacolet.  The  cacolet  is  loaded  by 
two  bearers  carrying  the  patient  by  a  hand- 
seat,  back  first,  towards  the  chair,  on  to 
which  he  is  raised.  The  feet  are  placed  on 
the  foot-board  and  the  waist-straps  buckled 
to  keep  the  patient  on. 

V.  A  Litter  is  a  light  iron  framework 
couch,  capable  of  being  placed  on  the  side  of 
a  mule  or  pony  for  the  purpose  of  transport- 
ing sick  or  wounded.    A  mule  can  carry 


two  litters.  As  the  mule  stands  higher  in 
front  than  behind,  the  patient  lies  with  his 
head  towards  the  animal's  head.  Foot- 
rails  and  side -rails  are  placed  to  prevent 
the  patient  slipping  backwards,  or  rolling 
over  the  edge.  To  load  a  litter  it  is  laid  on 
the  ground,  the  patient  laid  thereon  by  one 
or  other  of  the  methods  of  placing  a  patient 
on  a  stretcher.  The  litter  is  then  raised 
to  the  animal's  sides,  and  the  apparatus 
hooked,  buckled,  and  belted  thereon.  Litters 
and  cacolets  can  be  folded  into  very  small 
bulk  when  not  in  use. 

VI.  Carriage  by  Eailway  is  effected 
in: — 

1.  Invalid  carriages.  These  are  simply 
travelling  hospitals,  in  which  the  patients 
are  placed  on  stretchers  in  bunks  instead 
of  on  beds.  They  have  all  lavatory  conve- 
niences and  medical  and  surgical  neces- 
saries. Each  carriage  can  accommodate 
eight  patients  in  two  tiers  on  either  side. 

2.  Second-class  carriage  seats,  being 
cushioned  but  not  partitioned,  are  available 
for  a  couple  of  stretchers.  Two  cross-pieces 
of  wood  are  laid  from  seat  to  seat,  each 
about  a  foot  from  the  door.  The  stretcher 
has  to  be  sHghtly  tilted  to  get  it  through 
the  door  (1  foot  10  inches  wide).  A  couple 
of  stretchers  can  be  laid  along  the  seats, 
one  on  either  side,  and  space  left  between 
for  the  attendant. 

3.  Goods-waggons  and  cattle-trucks  can 
be  utilised,  but  each  stretcher  requires  four 
steel  springs  on  which  the  handles  of  the 
stretcher  can  be  placed.  Three  stretchers  only 
can  be  placed  on  each  waggon.  The  stretchers 
should  not  touch  the  sides  of  the  waggon. 

Surgical  assistance  in  the  field  is  regu- 
lated thus : — 

I.  Position  of  the  *  first  help  station.' — 
This  is  immediately  in  rear  of  the  fighting 
hne,  and  moves  with  the  combatants.  Here 
only  first  dressings  are  applied,  when  the 
patient  is  carried  on  a  stretcher  to — 

II.  The  second  help  or  '  collecting  sta- 
tion,' 1,000  yards  in  rear,  or  just  out  of 
rifle  range.  Here  the  wounded  are  placed 
in  waggons,  and  the  bearers  are  left  free  to 
return.  Only  first  aid  or  hasty  re-adjust- 
ment is  to  be  here  applied,  as  the  patient  is 
hurried  off  to — 

III.  The  third  help,  or  '  dressing  sta- 
tion.' This  is  again  1,000  yards  behitd 
the  collecting  station,  or  out  of  the  range 
of  artillery  fire.  Here  the  wounded  are 
sorted,  ticketed,  examined  as  regards  the 
nature  of  their  injuries,  and  such  operations 
as  are  evidently  imperative  are  to  be  done, 
but  this  is  not  the  operating  station.  From 
hence  the  wounded  are  sent  to — 
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IV.  The  fourth  help,  or  ♦  field  hospital 
station.'  This  should  be  about  four  miles 
to  the  rear  of  the  conibatants,  and  here 
the  wounded  are  treated,  amputations  per- 
formed, &c.  as  is  usual  in  an  ordinary  civil 
hospital.  Those  who  can  be  are  sent  as 
soon  as  possible  to — 

V.  The  '  base  hospital,'  at  the  seaside, 
it  may  be,  or  in  some  town  the  base  of  the 
military  operations.  James  Cantlie. 

AMETROPIA.— Any  optical  condi- 
tion  of  the  eye,  in  which,  accommodation 
being  suspended,  entering  parallel  rays  are 
not  accurately  focussed  on  the  retina.  The 
term  includes  Myopia,  Hypermetropia, 
and  Astigmatism.  See  Refraction,  Errors 
of. 

AMPUTATION'S.  —  General  Con- 
siderations. —  Amputations,  having  for 
their  object  the  removal  of  a  Hmb  or  por- 
tion of  it,  are  performed,  as  a  rule,  in  cases 
of  severe  external  injury,  gangrene,  morbid 
growths,  many  forms  of  bone  and  joint 
disease,  intractable  ulcers,  malformation, 
aneurism,  &c.  Re-amputations  are  recog- 
nised and  performed  on  account  of  certain 
affections  of  the  stump,  such  as  the  conical 
or  '  sugar  loaf '  stump ;  necrosis,  neuro- 
mata, persistent  pain,  large  adventitious 
bursas,  aneurismal  dilatation  of  vessels,  &c. 
See  Stumps,  Affections  of. 

Amputations  have  been  classified  with 
special  reference — (1)  to  the  form  of  flap ; 

(2)  the  situation  where  the  bone  is  divided ; 

(3)  in  traumatic  cases,  the  time  after  the 
receipt  of  the  injury  that  the  operation  is 
undertaken ;  and  (4)  there  are  partial  and 
complete  amputations,  as  of  the  foot.  Then 
we  speak  of  amputations  by  circula/r  or  fiap 
methods,  and  of  amputations  in  the  con- 
tinuity or  contiguity,  i.e.  where  the  division 
of  the  tissues  includes  that  of  the  bone  at 
a  point  more  or  less  removed  from  its  ex- 
tremity, or  passes  through  an  articulation. 
Another  classification  (Alcock's)  is  into 
primary,  intermedia/ry,  and  secondary. 
In  the  primary,  the  operation  is  performed 
immediately  after  the  receipt  of  the  injury 
and  before  there  is  evidence  of  any  febrile 
disturbance.  Secondary  amputations  are 
those  undertaken  at  a  time  more  or  less 
remote  from  the  date  of  the  injury,  and 
when  suppuration  as  weU  as  other  un- 
favourable sequelae,  such  as  bone  or  joint 
disease,  have  supervened.  Intermediary 
amputations  are  those  undertaken  subse- 
quent to  febrile  excitement,  but  before  the 
occurrence  of  the  other  results  just  men- 
tioned. 


In  the  history  of  amputation  three 
distinct  eras  are  recognised.  In  the  first  of 
these,  operating  surgeons  made  no  attempt 
to  form  any  kind  of  flaps,  the  limbs  being 
removed  at  times  by  the  knife ;  the  '  Cau- 
terium  cultellare '  (Hildanus) ;  the  chisel 
and  mallet  (Scultetus,  Heister) ;  the  pincers 
(Guillemeau) ;  and  the  guillotine  (Pere 
Botallus).  The  main  object  surgeons  had 
in  view  was,  apparently,  not  so  much  to 
obtain  a  shapely  and  useful  stump  as  to 
take  precautions  that  the  patient  did  not 
succumb  to  haemorrhage  during  the  opera- 
tion. To  prevent  death  firom  this  cause 
many  and  vEurious  were  the  devices  had 
recourse  to ;  such  as  division  of  the  tissues 
with  red-hot  irons,  plunging  the  stump  into 
boiling  pitch  or  oil,  and  the  application  of 
variously  shaped  cautery-irons  to  the  bleed- 
ing vessels.  It  is  not  surprising,  therefore, 
to  learn,  as  we  do,  from  the  writings  of 
Thomas  Gale  (1563),  of  the  dread  people 
had  of  this  method  of  checking  haemorrhage 
by  the  '  terrible  fijre,  by  means  whereof 
many  people  perished,'  and  these  opera- 
tions were  not  unnaturally  stigmatised  as 
the  *  opprobria  of  surgery.' 

In  the  second  era,  commencing  towards 
the  end  of  the  sixteenth  century,  the  circular 
method  was  advocated  and  practised.  There 
is  evidence  that  the  merits  of  it  were  ap- 
preciated in  1560  by  Ambrose  Pare,  to 
whom  we  are  indebted  for  the  introduction 
of  the  ligature  as  a  means  of  arresting 
haemorrhage.  Although  the  circular  method 
is  mentioned  in  the  writings  of  Celsus,  as  is 
also  the  ligature,  it^was  not  until  1560  that 
the  ligature  obtainea  recognition.  The  in"^ 
troauction  6f  the  ligature,  and  the  invention, 
a  century  later,  of  the  tourniquet  by  Morel 
(1674),  which  instrument  was  advocated  by 
ifeiit  (1708),  were  doubtless  main  factors  in 
enabling  surgeons  to  devise  better  methods 
of  amputating  than  those  previously  adopted. 

Several  modes  of  performing  a '  circular ' 
amputation  are  recognised — for  example, 
those  of  Louis,  Petit,  Mynors,  Alanson, 
O'Halloran,  Bell,  and  others.  In  the  first 
of  these  the  skin  was  retracted  and  two 
bandages  were  applied — one  above  and  the 
other  below  the  Hne  of  incision,  in  order  to 
steady  the  soft  parts,  which  were  divided  by 
a  circular  incision  down  to  the  bone.  Then, 
in  order  to  allow  the  superficial  muscles  to 
retract,  the  operator  removed  the  upper  ban- 
dage, and  the  deeper  muscles  were  divided 
by  a  second  incision,  and  the  bone  was 
divided  on  a  line  with  the  retracted  super- 
ficial layer  at  that  point.  This  Malgaigne 
states  is  *  very  nearly  the  method  described 
by  Celsus,  as  Louis  himself  allows.'     The 
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practice  of  dividing  the  skin  down  to  the 
fascia  in  the  first  instance,  at  a  point  below 
where  the  bone  is  to  be  divided,  retracting 
the  skin  and  subsequently  dividing  the 
muscular  tissues  down  to  the  bone  on  a 
level  with  the  retracted  skin,  was  introduced 
by  J.  L.  Petit  (1708).  Mynors,  of  Burming- 
ham,  went  a  step  farther,  and  dissected 
back  and  reflected  the  skin  to  a  point  on  a 
level  with  the  bone-section.  These  methods 
were  improved  on  by  Alanson  (1782),  who 
introduced  oblique  division  of  the  muscles, 
the  wound  eventually  resembling  '  a  conical 
cavity,  the  apex  of  which  is  the  extremity 
of  the  bone.'  The  parts  thus  divided  he 
states  are  '  obviously  the  best  calculated  to 
prevent  a  sugar-loaf  stump.' 

The  *  triple  incision '  of  B.  BeU,  of 
Edinburgh,  consisted  in  the  primary  divi- 
sion of  skin  and  fascia  ;  secondly,  the  mus- 
cles ;  and  finally,  the  bone.  Mr.  Hey,  of 
Leeds,  and  Desault,  have  also  advocated 
amputations  by  '  triple '  incision.  Mr.  Hey 
advised  division  of  the  posterior  muscles  at 
a  somewhat  lower  level  than  the  anterior, 
having  regard  to  the  greater  tendency  of 
the  former  to  retract  and  contract. 

Other  modifications  of  the  '  circular ' 
method  have  also  been  proposed,  such  as 

(that  in  which  two  semilunar  incisions 
(Syme  and  Liston)  are  made,  one  on  the 
anterior  and  the  other  on  the  posterior 
aspect  of  the  limb,  the  alleged  advantages 
of  which  are  the  greater  facility  afforded 
for  the  reflection  backwards  of  the  flaps. 
Another  modification  is  that  of  Lenoir, 
having  also  for  its  object  the  facilitating  a 
dissection  backwards  of  the  integumental 
flaps.  Having  made  a  circular  incision, 
not  passing  deeper  than  the  fascia,  an  inch 
and  a  half  below  where  the  bone  is  to  be 
divided,  a  vertical  incision  from  this  point 
is  made,  and  the  two  angular  flaps  can  then 
be  easily  dissected  back,  the  incision  assum- 
ing a  somewhat  oval  form.  The  method 
appears  mainly  applicable  to  amputations 
of  the  leg  below  the  place  of  election,  and 
to  the  lower  third  of  the  forearm. 

The  credit  of  priority  in  the  introduc- 
tion of  flap  amputations  is  due  to  Mr. 
James  Young  of  Plymouth  (1678),  who,  in 
amputations  of  the  leg,  recommended  '  a 
flap  of  the  membranous  flesh  covering  the 
muscles  of  the  calf.'  Subsequently  Verduin 
recommended  a  similar  flap,  but,  instead  of 
cutting  it  fi:om  below  upwards,  he  made  it 
by  transfixion.  Many  have  been  the  forms, 
varieties,  and  modifications  of  the  amputa- 
tion originally  suggested  by  Mr.  Young: 
single  and  double  flaps,  unilateral,  bilateral, 
antero -posterior,  oval,  and  rectangular.     In 


thigh  amputations,  O'HaUoran  first  recom- 
mended the  long  anterior  and  short  posterior 
flap.  This  method,  with  slight  modifica- 
tions, has  been  practised  and  advocated  by 
B.  Bell,  Liston,  S^dillot,  Fergusson,  and 
Spence. 

Among  the  more  recent  developments 
of  flap  amputation  are  those  of  Garden  and 
Teale,  together  with  the  operation  at  the 
knee  of  Gritti,  and  the  modification  of  it  to 
which  the  Mrriter  has  given  the  name  of 
supra-condyloid.  The  advantages  of  the 
single  flap  method  are  thus  epitomised  by 
Garden : — *  The  facility  afforded  for  ampu- 
tating either  through  the  knee  or  through 
any  part  of  the  lower  end  of  the  femur, 
thus  proportionately  avoiding  the  shock 
of  higher  amputation,  and  the  risks  of 
exfoliation,  pyaemia,  &c.,  attendant  on 
sawing  through  the  cylinder  of  the  bone ; 
the  simplicity  of  the  whole  proceeding, 
and  small  extent  of  the  wound ;  the 
favom-able  position  of  the  flap  for  dress- 
ing, and  for  the  escape  of  discharge ;  pain- 
lessness and  quietude  of  the  stump,  the 
principal  nerves  being  divided  high  up  and 
drawn  out  of  reach  of  pressure  or  exposure ; 
the  fitness  of  the  stump  to  stand  ajid  walk 
upon,  the  bearing  being  broad,  and  the  skin 
employed  being  accustomed  to  bear  the 
weight  of  the  body  in  kneeling ;  the  cica- 
trix being  drawn  clear  of  the  point  of  the 
bone,  out  of  the  reach  of  pressure.' 

Notwithstanding  these  alleged  advan- 
tages, and  the  fact  that  the  operation  was 
approved  of  by  Professor  Syme,  the  writer 
has  known  the  '  surgical  calamity '  of 
sloughing  of  the  flap  to  occur  after  this 
operation,  and  that  in  more  than  one  case. 
This  is  most  likely  to  happen  in  weeikly, 
delicate,  anaemic  subjects,  and  the  operation 
therefore,  in  such  cases,  should  not  be 
lightly  undertaken.  When  there  is  reason 
to  apprehend  this  accident  supervening,  the 
flap  should  be  made  wider  than  is  recom- 
mended by  Garden.  Thus  the  risk  of  slough- 
ing is  diminished.  It  is  also  to  a  great  ex- 
tent obviated  by  the  modifications  of  Sir  J. 
Lister  and  Professor  Spence,  in  which  pro- 
cedures the  anterior  flap  consists,  not  merely 
of  integument,  but  also  of  muscular  tissue. 
The  chances  of  the  accident  occurring  are, 
however,  more  effectually  avoided  in  the 
percondyloid  amputation  of  Gritti,  or  in  the 
supra-condyloid  modification  of  it,  in  both 
of  which  operations  the  pateUa  is  included 
in  the  anterior  flap. 

The  flap  amputation  which  best  fulfils 
all  the  requirements  needed  is  the  rect- 
angular method  of  the  late  Mr.  Teale,  the 
special  advantages  of  which  are  apparent 
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not  merely  in  thigh  amputations,  hut  also 
in  those  of  the  leg,  fingers,  arm,  and  fore- 
These  advantages  are  :   the  remote 


arm. 


danger  of  sloughing  of  the  flaps,  the  abim- 
dant  covering  for  the  bone  and  consequent 
diminished  risk  of  the  formation  of  a 
conical  stump ;  the  cicatrix  not  being  on 
the  face  of  the  stump,  but  placed  posteriorly 
and  above  it ;  the  facilities  for  the  escape 
of  fluids  from  the  wound,  rendering  drainage 
almost  unnecessary;  the  principal  nerves 
and  vessels,  being  in  the  posterior  flap,  are 
,not  liable  to  the  injurious  effects  of  pres- 
sure ;  and  the  main  vessels  being  in  the 
posterior  flap,  the  operator  can  find  and 
secure  them  with  the  minimum  amount  of 
disturbance  to  the  wound.  It  has  also  been 
claimed  for  this  operation  that  the  stumps 
can  bear  the  weight  of  the  body  better  than 
after  the  ordinary  circular  or  flap  opera- 
tions. This  opinion,  however,  though  the 
probabiUties  of  its  accuracy  are  great,  is  one 
which  the  writer  is  not  disposed  to  endorse. 

Two  main  objections  have  been  made 
to  Teale's  operation :  one  is  the  length  of 
time  that  its  performance  occupies,  and 
the  other  that  the  great  length  of  the 
anterior  flap  requires  a  high  di^dsion  of  the 
bone.  Although  previously  to  the  dis- 
covery of  anaesthetics  (1846),  the  objection 
to  a  surgical  'operation  because  of  the  length 
of  time  it  occupied  would  not  have  been 
groundless,  that  objection  cannot  now  be 
urged.  Besides  the  advantages  to  the  pa- 
tient obtained  by  anaesthetics,  a^z.  the  pre- 
vention of  suffering,  diminution  of  shock, 
and  subsequent  oblivion  of  the  detaUs  of 
the  operation,  must  be  added  those  enjoyed 
by  the  operator — namely,  power  to  act 
with  deliberation,  calmness,  and  freedom 
from  anxiety,  care,  and  hurry;  and  these 
advantages  are  as  great  to  the  operator  as 
those  already  mentioned  are  to  the  patient. 

The  second  objection  to  Teale's  ampu- 
tation is  based  on  the  alleged  necessity  for 
a  higher  bone  division  than  in  other  am- 
putations. There  can  be  little  doubt  that 
by  following  accurately  Mr.  Teale's  direc- 
tions, in  very  many  instances,  both  of  leg 
and  thigh  amputations,  a  low  division  of  the 
osseous  structures  would  be  impracticable. 
This  is  not  of  so  much  consequence  in  am- 
putations of  the  leg,  since  the  lower  third 
of  that  limb  is  not,  as  a  rule,  a  situation 
selected  by  surgeons  for  the  performance  of 
amputation ;  but  in  the  thigh,  the  case  is 
different.  Here  it  is  all-important  to  save 
as  much  as  possible  of  the  bone,  not  only 
with  the  view  of  subsequent  adaptation  of 
mechanical  appliances,  but  also  because  in 
thigh  amputations,  as  Dieffenbach  has  ex- 


pressed it,  '  the  danger  increases  inch  by  Ij 
inch.'  To  avoid  a  high  section  of  bone, 
two  modifications  of  Teale's  amputation 
have  been  proposed  by  Sir  J.  Lister  and 
Mr.  Wharton.  Having  regard  to  the  for- 
ward position  of  the  bone  among  the 
muscles,  the  posterior  surface  of  it  being 
anterior  to  the  longitudinal  axis  of  the 
limb,  Sir  J.  Lister  makes  the  following 
proposal : — An  anterior  flap,  two-thirds  of 
the  diameter  of  the  limb,  '  after  being 
marked  out  by  carrying  the  knife  through 
the  skin  and  fat,  should  be  raised  so  as  to 
contain  a  good  deal  of  muscle,'  and  a  pos- 
terior one,  rather  more  than  half  its  length, 
of  rounded  shape,  is  then  made,  the  integu- 
ments of  which  should  be  dissected  up  before 
the  posterior  muscles  are  divided,  'in  this 
way  preventing  the  effects  of  undue  con- 
traction.' 

The  high  division  of  bone,  and  extensive 
division  of  muscular  tissue — the  two  alleged 
defects  in  the  rectangular  method — are 
also  got  rid  of  by  the  modification  proposed 
by  Mr.  Wharton : — '  Let  the  measurements 
for  Teale's  amputation  be  accurately  taken 
and  mapped  out ;  but,  instead  of  dividing 
the  bone  at  the  site  directed  by  him,  let  it 
be  sawn  at  the  situation  corresponding  to 
the  inferior  termination  of  his  posterior 
flap,  and  let  the  superior  boundary  of  his 
anterior  flap  be  limited  by  the  same  plane. 
The  saving  of  bone  thus  effected  will  be 
considerable,  and  therefore  tend  directly  to 
diminish  the  mortality  of  thigh  amputa- 
tions. According  to  this  method  the  anterior 
flap  will  be  shorter  by  a  fourth  than  Teale's, 
and  there  will  be  no  posterior  flap.' 

But  against  this  modification  it  is  ob- 
jected that  the  cicatrix  is  too  near  the  sur- 
face of  the  stump  ;  that  there  is  tension  of 
the  soft  parts  on  the  face  of  the  stump ; 
that  the  covering  is  insufficient ;  that,  owing 
to  retraction  of  the  tissues,  the  posterior 
surface  of  the  bone  projects,  and  is  denuded 
of  soft  tissues ;  that  there  is  a  liabiUty  of 
the  cicatrix  becoming  adherent  to  the  im- 
mediately subjacent  bone;  and  that  the 
risk  of  pyaemia  is  increased.  The  writer's 
experience  would,  however,  undoubtedly 
tend  to  estabhsh  the  groundlessness  of  most 
of  these  objections ;  but,  though  willing  to 
acknowledge  and  bear  testimony  to  the  ex- 
cellence of  the  results  obtained  by  Whar- 
ton's modification,  he  fails  to  recognise  the 
alleged  defects  of  the  rectangular  method  as 
originally  recommended  by  Mr.  Teale. 

For  the    circular    and    flap    methods, 
special  advantages   are   claimed.     Among /| 
those  said  to  belong  to  the  circular  method/ 1 
is   diminution   of  shock,   the   area  of  that  I 
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wound  being  less  in  extent  than  in  '  flap  * 
operations.  It  has  also  been  claimed  for 
circular  amputations  that,  owing  to  the  ves- 
sels being  divided  at  right  angles  to  their 
continuity,  the  risk  of  secondary  haemor- 
rhage is  dnniuished,  no  fenestrated  openings 
in  them  being  possible,  a  result  which  may 
occur  in  flap  amputations,  especially  when 
done  by  transfixion.  Again,  it  is  claimed 
that  the  risks  of  phlebitic  inflammation  are 
diminished,  the  wounds  in  them  being  less 
in  extent  than  when  divided  obliquely,  as 
in  flap  amputations.  And  lastly,  it  is  alleged 
that  the  mortaHty  is  less ;  but  the  fore- 
going advantages  appear  to  be  highly  pro- 
blematical. On  the  other  hand  the  advo- 
cates for  flap  amputations  claim  greater 
shapeliness  of  stump,  possibility  of  operat- 
ing with  greater  speed,  diminished  risk  of 
conical  stumps  resulting,  better  covering 
for  the  bone,  and  the  stumps  being  better 
adapted  for  the  subsequent  adjustment  of 
prothetic  mechanical  appliances. 

Previously  to  the  introduction  of  anaes- 
thetics and  Listerian  antiseptic  practice, 
the  main  objections  urged  against  flap  am- 
putations may  not  have  been  altogether 
groundless,  but  that  they  are  so  now  appears 
to  be  beyond  question,  and  there  is  more- 
over a  general  consensus  of  opinion  among 
operating  surgeons  that,  in  the  majority  of 
cases,  'flap '  amputations  are  to  be  preferred, 
as  giving  the  most  satisfactory  results. 

The  Performance  of  an  Amputation. — 
Before  performing  an  amputation  the  pre- 
cautionary measures  to  be  adopted  may  be 
considered.  The  day  previous  to  the  opera- 
tion the  patient's  bowels  should,  if  confined, 
be  acted  on  either  by  an  enema  or  by  some 
mild  but  efficient  aperient.  On  the  morn- 
ing of  the  operation  the  food  given  should 
be  small  in  quantity,  and  of  the  lightest  and 
most  easily  digested  quality.  In  some  of 
the  more  important  amputations,  such  as 
those  of  the  thigh,  at  the  hip,  knee,  or 
shoulder  joints,  the  writer  is  in  the  habit  of 
giving  the  patient  an  antiseptic  (eucalyptol)  | 
bath,  it  being  desirable  to  render  the  part 
to  be  operated  on  as  completely  aseptic  as 
possible  by  diligent  washing,  and  getting  rid 
of  all  superfluous  epidermic  accretions  by 
rubbing  with  soap  and  pumice.  The  appli- 
I  cation  of  turpentine  or  ether  to  the  part,  to 
get  rid  of  greasy  matters  on  the  skin,  is 
strongly  to  be  commended,  and  then  swath- 
ing the  limb  in  moistened  carbolised  or 
eucalyptol  gauze.  The  next  point  is  the 
prevention  of  haemorrhage.  The  tourniquet 
of  Petit  and  the  various  modifications  of  I 
that  instrument  have  been  so  entirely  super- 
seded by  the  introduction  and  employment  ; 
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of  the  so-caUed  Bloodless  Method  of 
EsMARCH,  that  any  detailed  description  of 
the  former  instruments  and  their  mode  of 
application  is  unnecessary.  But  Esmarch's 
method  is  not  appUcable  in  aU  cases — for 
example,  in  cases  of  gangrene,  or  when 
there  is  any  purulent  deposit  or  infiltration. 
In  such  cases  it  would  be  preferable  to 
adopt  the  plan  of  elevation  of  the  limb 
for  some  time  previous  to  the  amputation. 
There  are,  it  has  been  stated,  certain  alleged 
defects  connected  with  Esmarch's  method. 
These  are  the  pain  it  causes  and  the  liability 
to  produce  sloughing  and  paralysis,  especially 
the  latter,  when  applied  to  the  arm.  The 
writer,  after  an  experience  of  ten  years' 
constant  use  of  this  '  bloodless '  method, 
can  bear  testimony  to  having  never  on  any 
occasion  seen  those  accidents  which,  in  the 
practice  of  others,  are  said  to  have  occurred. 
On  the  other  hand,  he  is  not  prepared  to 
endorse  the  views  of  M.  Marduel,  who  in 
his  exhaustive  paper,  states  that  the  arti- 
ficial production  of  a  local  anaemia  not  only 
is  unattended  with  the  risks  already  alluded 
to,  but  promotes  rapidity  of  union  and  dimi- 
nishes the  risk  of  traumatic  fever. 

As  regards  paralysis  of  the  arm  follow- 
ing the  application  of  the  elastic  tubing  or 
tourniquet,  Von  Langenbeck  suggests  that 
for  the  tubing  a  flat  elastic  t>andage  be 
substituted.  The  efibct  of  this  would  be  to 
diffuse  the  pressure,  and  in  that  way  dimi- 
nish the  chances  of  any  mishap  occurring 
fi:om  an  undue  amount  of  pressiu-e  at  one 
point  where  there  was  the  minimum  amount 
of  covering  and  protection  to  the  nerves. 
With  the  same  object  Sir  J.  Lister  advo- 
cates preliminary  elevation  of  the  limb,  or 
the  'method  of  position,'  as  being  one  in 
which  an  equal  amount  of  local  anaemia 
is  produced,  with,  at  the  same  time,  an 
immunity  from  the  danger  of  other  acci- 
dents. 

In  certain  amputations,  such  as  those  at 
the  hip  and  shoulder -joints,  other  means 
for  the  prevention  of  haemorrhage  than 
these  are  employed :  in  hip  amputations, 
the  abdominal  clamp  of  Sir  J.  Lister  and 
Mr. Davy's  rectal  lever;  and  in  disarticula- 
tions at  the  shoulder,  the  method  of  com- 
pression of  the  subclavian  artery  on  the 
first  rib.  These,  however,  will  be  better 
discussed  in  connection  with  a  detailed  de- 
scription of  those  procedures.  The  various 
forms  of  forceps  for  seizing  the  vessels  for 
the  purpose  of  applying  a  ligature,  are  the 
so-called  'bull-dog,'  Nunneley's,  Liston's, 
and  Von  Langenbeck's  catch-forceps,  and, 
lastlj',  Koeberle's,  which  is,  in  the  writer's 
opinion,  superior  to  all  others  hitherto  de- 
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vised.  In  cases  where  the  vessel  to  be 
secured  retracts  greatly,  it  often  happens 
that  the  tenaculum  will  succeed  when  the 
above-mentioned  instruments  fail.  For  ex- 
ample, in  amputations  of  the  leg,  the  inter- 
osseous vessels  are  especially  likely  to  give 
trouble  from  this  cause.  In  such  a  case  the 
tenaculum  will  be  found  most  useful.  With 
the  object  of  preventing  this  difficulty  arising 
Sir  G.  Porter  makes  a  practical  suggestion 
— namely,  that  the  inter- osseous  structures 
should  be  divided  with  the  catlin  at  a  situa- 
tion a  little  below  the  point  where  the  bones 
are  divided. 

In  what  may  be  termed  the  pre-anti- 
septic  era  surgeons  had,  and  with  reason. 
a  great  dread  of  phlebitis  being  induced  by 
the  ligature  of  veins,  and  the  practice,  con- 
sequently, was  imiversally  condemned.  The 
introduction,  however,  of  Listerian  anti- 
septic practice  has  effected  a  complete  and 
signal  revolution.  The  writer  is  unable  to 
recall  a  single  instance  in  which  the  liga- 
ture of  a  large  or  small  vein — efficient 
antiseptic  precautions  being  taken — was 
attended  with  any  secondajry  trouble  what- 
ever. The  sailor's  '  reef-knot '  is  the  best 
to  employ,  and  both  ends  should  then  be 
cut  short.  For  the  larger  vessels  chromi- 
cised  catgut  of  medium  thickness  is  to  be 
preferred,  as  its  absorption  takes  a  longer 
time,  but  in  vessels  of  smaller  calibre  ordi- 
nary carbohsed  catgut  may  be  used. 

The  instruments — amputation  knives 
and  scalpels — for  the  division  of  the  soft 
structures  may  here  be  aUuded  to.  The 
first-named  instruments  may  be  divided 
into  two  classes — those  rounded  at  the  ends 
and  with  strong  thick  straight  backs.  These 
are,  as  a  rule,  used  in  '  circular '  amputa- 
tions. The  other  class  consists  of  long 
comparatively  slender  blades,  and  pointed 
at  the  extremity.  These  '  catlin '  knives,  as 
they  are  usually  called,  are  employed  gene- 
rally in  transfixion  flap  methods.  In  certain 
amputations,  such  as  Garden's,  Teale's,  and 
the  supra-condyloid  method;  the  use  of  a 
full-sized  scalpel  for  making  the  anterior 
flap  may  be  employed  convenientlj'^,  the 
ordinary  amputation-knife  being  used  for 
making  the  posterior  flaps.  Some  surgeons 
prefer,  in  order  to  add  a  certain  amount  of 
brilliancy  to  the  operation  and  save  a  few 
miimportant  seconds,  using  one  instrument 
throughout ;  but  there  is  no  special  advan- 
tage to  be  gained  by  domg  so.  In  forming 
a  skin  flap,  as  in  Garden's  operation,  care 
should  be  taken  not  to  keep  the  cutting 
edge  of  the  knife  towards  the  skin,  as  in  ah 
anatomical  dissection.  The  danger  of  doing 
80  is  the  liabihty   of  the  flap   to   slough, 


arising  from  the  nutrient  vessels  in  the  sub- 
cutaneous tissues  being  divided  during  the 
operation.  Another  important  practical  point 
to  bear  in  mind  is  the  necessity  for  holding 
the  knife  so  that  the  edges  of  the  skin  shall 
not  be  bevelled,  but  divided  perpendicularly. 
The  dangers  of  sloughing  will  in  this  way 
be  also  diminished.  On  reaching  the  bone 
care  should  be  taken  to  divide  the  peri- 
osteum with  the  knife,  and  not,  as  is  so 
often  done,  with  the  saw.  Neglect  of  this 
is  apt  to  be  followed  by  periostitis  from 
the  tearing  or  laceration  of  the  membrane, 
an  accident  which  in  its  turn  is  followed 
by  necrosis  at  the  extremity  of  the  divided 
bone. 

According  to  Von  Langenbeck,  Trelat, 
and  others,  the  formation  of  periosteal  flaps 
to  cover  the  cut  surface  of  the  bone  is  be- 
lieved to  be  attended  with  advantages. 
These  are  held  to  be  that  the  periosteal 
curtain  covering  the  medullary  canal  acts 
as  a  barrier  against  the  introduction  of 
septic  agencies,  and  diminishes,  conse- 
quently, the  chances  of  the  occurrence  of 
osteo-myeHtis.  It  can  be  done  either  by 
maJking  a  somewhat  quadrilateral-shaped 
flap  and  letting  it  fall  over  the  cut  surface 
of  the  bone,  or  by  the  method  of  M.  Trelat, 
which  is  to  detach  the  membrane  aU  round 
the  bone  for  fully  an  inch  below  the  point 
where  the  bone  has  to  be  divided,  making 
thus  a  sleeve  -  shaped  flap.  The  writer 
fails  to  recognise  the  advantages  of  either 
method. 

The  division  of  the  bone  should  be 
made  by  a  broad-bladed  saw  with  finely- 
set  teeth.  The  advantage  of  the  broad 
blade  is  that  it  is  much  easier  to  make  a 
plane,  even  section,  and,  in  commencing  it, 
by  placing  the  left  thumb-nail  against  the 
side  of  the  blade,  the  operator  can  steady 
the  instrument  and  prevent  it  getting  out 
of  the  groove  it  makes  in  the  first  instance, 
in  a  manner  hardly  possible  when  any 
narrow-bladed  instrument  is  employed. 
The  operator  should  commence  by  laying 
the  heel  of  the  instrument  on  the  bone, 
drawing  it  towards  him  to  its  full  length, 
and  complete  the  division,  taking  care  to 
avoid  too  rapid  an  action  of  the  instru- 
ment, as  from  the  friction  an  amount  of 
heat  is  generated  which,  it  is  alleged,  may 
injuriously  affect  the  bone.  If  the  edges  of 
the  bone  be  sharp,  and  likely  to  exercise 
an  injimous  effect  on  the  flap,  bone-forceps 
can  be  employed  to  round  them,  and  thus 
diminish  the  chances  of  ulceration  from 
pressure. 

j        All  bleeding  vessels  having  been  secured 
I  by  carbolised  catgut,  or  other  equally  aseptic 
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Bntures,  the  wound  should  then  be  dressed. 
See  Antiseptic  Surgery.  The  writer, 
notwithstanding  what  has  been  said  and 
written  to  the  contrary,  ventures  to  express 
his  conviction  and  behef  that  rendering 
the  atmosphere  in  which  the  operation  is 
performed  thoroughly  aseptic,  whether  it  be 
done  by  carboHsed  spray  or  other  means, 
is  of  the  first  importance. 

Another  point  in  connection  with  the 
treatment  of  an  amputation  wound,  which 
the  writer  would  emphasize  is  the  deska- 
bihty  of  a  free  apphcation  of  a  zinc  chloride 
solution  (30  to  40  grs.  ad  aquse  f^'.)  to  the 
wound,  drainage,  and  taking  care  not  to  close 
the  wound  until  all  oozing  has  ceased  ;  the 
use  of  deep,  as  well  as  superficial,  sutures, 
and  externally  the  dressings  of  gauze  treated 
with  carboUc  acid,  eucalyptol,  or  corrosive 
sublimate  ;  or,  again,  wood  wool  or  turf, 
similarly  treated,  the  latter  of  which  dress- 
ings, so  much  employed  of  late  in  Germany, 
give  the  best  results. 

In  the  performance  of  an  amputation, 
the  operator  should  have  at  least  four 
assistants  :  one  to  anaesthetize  the  patient ; 
a  second  to  command  the  hssmorrhage  by 
tourniquet,  digital  pressure,  or  elastic  band- 
age ;  a  third  to  retract  the  flaps  and  ligature 
vessels ;  and  a  fourth  to  hand  the  instru- 
ments and  other  appHances. 

The  principles  which  should  guide  the 
surgeon  in  the  treatment  of  amputations, 
and  of  all  wounds,  have  been  clearly  and 
forcibly  indicated  by  Esmarch  in  his  paper 
'  Der  Antiseptische  Dauerverband,'  read  at 
the  last  meeting  of  the  International 
Medical  Congress  at  Copenhagen. 

These  may  be  briefly  summarised  as 
follows : — 

I.  Making  the  wound  as  thoroughly  dry 
as  possible  by  a  complete  arrest  of  all 
haemorrhage. 

II.  By  the  introduction  of  deep  sutures 
and  elastic  pressure  externally,  preventing 
cavities  or  open  spaces  existing  within  the 
flaps. 

III.  Giving  free  exit  to  all  wound- 
secretion. 

IV.  Maintaining,  by  the  most  careful 
precautions,  a  thoroughly  aseptic  condition 
of  the  wound,  and  of  everything  in  close 
proximity  directly  or  indirectly  connected 
with  it. 

V.  Employing  a  dressing  by  which 
moderate  pressure  on  the  flaps  can  be  made, 
and  which  can  readily  absorb  all  wound- 
secretion. 

yi.  Giving  rest  and  fixation  {Immo- 
biUsirung)  to  the  part  operated  on. 

William  Stokes. 


AMUSSAT'S      OPERATION.       See 

COLOTOMY. 

AMYGDALITIS.       See  Tonsils. 

AMYLOID  DISEASE.  See  Albu- 
MiNoiD  Degeneration. 

ANESTHESIA.— The  loss  of  sensa- 
tion  or  of  the  sense  of  touch,  whether  firom 
disease  or  injury :  hence  local  ancesthesia. 
The  term  'general  ansesthesia'  is  usually 
apphed  to  the  state  of  unconsciousness  pro- 
duced by  the  administration  of  certain  drugs 
known  as  anaesthetics. 

ANESTHETICS.— Agents  used  for  the 
suspension  of  sensation,  and  thus  for  the 
prevention  of  pain. 

The  chief  use  of  anaesthetics  in  surgery 
is  for  the  aboHtion  of  pain  dming  opera- 
tions ;  but  some  anaesthetics  are  also  used 
for  preventing  reflex  movements  and  for 
producing  muscular  relaxation,  and  are 
thus  valuable  aids  to  diagnosis  and  treat- 
ment. 

Anaesthetics  are  either  local — i.e.  acting 
only  upon  the  part  to  which  they  are  ap- 
plied ;  or  general — i.e.  rendering  the  person 
subjected  to  their  influence  entirely  insen- 
sible. 

Local  ancesthesia  is  usually  produced 
by  the  apphcation  of  cold  to  the  surface, 
whereby  the  part  is  sufficiently  benmnbed 
to  admit  of  superficial  operations  of  short 
duration  being  endured  without  pain.  The 
most  convenient  method  of  freezing  a  part 
for  operation  is  to  dh-ect  upon  it  a  finely 
divided  spray  of  anhydrous  ether.  A  por- 
table spray-producer,  which  can  be  easily 
worked  by  the  hand,  is  sold  by  the  instru- 
ment-makers, and  this  being  fitted  to  a  small 
bottle  containing  the  ether,  a  fine  spray 
should  be  projected  upon  the  part  from  a 
distance  of  about  six  inches,  and  with  just 
sufficient  rapidity  to  keep  up  a  constant 
evaporation.  The  surface  to  be  firozen 
should  be  dry,  and  the  spray  should  be 
apphed  until  the  skin  assumes  a  dead 
white  colour,  when  it  may  be  incised  without 
pain. 

It  must  be  remembered  that  the  vapour 
of  ether  is  highly  inflammable,  so  that  the 
spray  must  not  be  used  in  conjunction  with 
the  actual  cautery  or  in  the  neighbourhood 
of  unprotected  Ughts. 

A  similar  degree  of  local  anaesthesia  may 
be  produced  by  the  use  of  a  mixture  of 
equal  parts  of  pounded  ice  and  common 
salt,  which  should  be  enclosed  in  a  muslm 
bag,  and  kept  upon  the  skin  until  the 
characteristic  pallor  is  observed,  which  is 
usually  in  about  five  minutes. 
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This  method  can  be  applied  to  a  some- 
what larger  surface  than  the  ether-spray, 
but  in  either  case  the  insensibility  is  but 
skin-deep,  and  lasts  only  a  minute  or  two. 
This,  however,  is  sufficient  for  a  variety  of 
small  operations,  such  as  opening  an  abscess, 
Blitting  up  a  sinus,  or  cutting  off  a  pile ;  and, 
seeing  that  the  chief  pain  of  many  more 
serious  operations  depends  upon  the  incision 
through  the  skin,  much  suffering  may  be 
prevented  by  inducing  local  anaesthesia  in 
cases  in  which,  for  any  reason,  the  induction 
of  general  anaesthesia  is  undeshable.  No 
harm  results  from  such  freezing,  and  the 
only  inconvenience  pf  the  process  is  the 
toughness  of  the  frozen  tissues,  which  ren- 
ders them  more  resistant  to  incision  or 
dissection. 

For  producing  anaesthesia  of  mucous 
surfaces,  e.g.  that  of  the  eye  or  throat,  the 
local  application  of  a  solution  of  mm-iate 
of  cocaine  has  recently  been  used.  A  watery 
solution  of  2  to  4  per  cent,  is  suitable  for 
use  in  operations  upon  the  eye.  A  drop  or 
two  is  appUed  to  the  inner  surface  of  the 
lids  three  times  at  intervals  of  two  minutes ; 
in  six  or  seven  minutes  the  conjunctiva  is 
sufficiently  insensitive  to  allow  of  opera- 
tions, such  as  that  for  squint  or  extraction 
of  cataract,  to  be  performed  with  Uttle  or 
no  pain.  Stronger  solutions,  as  e.g.  20  per 
cent.,  may  be  used  for  painting  over  the 
laryngeal  or  other  mucous  surfaces,  very 
decided  temporary  anaesthesia  being  thus 
produced. 

General  ancesthesia  is  obtained  by  the 
inhalation  of  certain  vapours,  which  have 
the  effect  of  producing  insensibility  without 
interfering  with  the  essential  vital  functions. 

The  anaesthetics  in  common  use  are 
ether,  chloroform,  and  nitrous  oxide  gas. 

These  differ  materially  both  in  their 
effects  and  in  the  mode  of  administration, 
BO  that  it  wUl  be  necessary  to  describe  them 
separately,  but  there  are  some  general  prin- 
ciples which  should  be  borne  in  mind  in 
the  administration  of  all  anaesthetics. 

In  the  ffi:st  place  there  should  be  no 
impediment  to  free  respiration,  so  that  all 
tight  clothing  should  be  avoided,  and  the 
stomach  should  be  empty.  Whenever  pos- 
sible, the  patient  should  be  recumbent,  and 
in  an  unrestrained  and  easy  posture.  Arti- 
ficial teeth  should  be  removed  firom  the 
mouth,  lest  they  become  loose  or  displaced 
during  insensibility.  It  is  well  also  for  the 
bladder  to  be  emptied,  since  involuntary 
micturition  is  apt  to  occur. 

The  early  morning,  before  breakfast,  is 
as  a  rule  the  best  time  for  taking  anaes- 
thetics, because    abstinence  from  food  is 


borne  during  sleep  without  inconvenience ; 
and  the  rest  of  the  night  conduces  to  equa- 
nimity and  calmness.  The  amount  of  an 
anaesthetic  required  to  produce  insensibility 
is  in  proportion  to  the  quantity  of  blood  in 
the  person  to  whom  it  is  administered.  So 
that  young  children  and  anaemic  persons 
require  a  proportionately  smaller  quantity 
than  the  full-grown  and  plethoric.  Those 
addicted  to  alcohol  or  to  much  smoking 
take,  as  a  rule,  a  large  quantity  of  ether  or 
chloroform;  they  usually  struggle  much, 
and  are  not  good  subjects  for  anaesthetics. 

It  is  very  desirable  that  the  anaesthetic 
should  be  given  by  some  one  not  concerned 
with  the  operation  to  be  performed,  so  that 
his  whole  attention  may  be  devoted  to  the 
maintenance  of  the  proper  degree  of  insen- 
sibility, and  to  the  careful  observation  of 
the  condition  of  the  patient. 

Ether. — This  is  at  the  present  time  the 
most  generally  used  anaesthetic  for  opera- 
tions of  any  considerable  duration.  It  was 
the  first  anaesthetic  systematically  used  for 
surgical  purposes.  But  soon  after  the  dis- 
covery of  the  method  of  so  using  it,  and 
when  the  whole  subject  of  artificially  pro- 
ducing anaesthesia  was  in  its  infancy,  chlo- 
roform was  introduced  and  recommended 
by  Sir  James  Simpson,  as  a  more  potent 
and  convenient  agent,  and  so,  in  Europe, 
ether  for  a  time  fell  into  disuse.  In  America,] 
however,  where  it  was  first  used,  ether  con 
tinned  to  be  generally  employed,  and  during' 
the  last  ten  years  it  has,  in  England,  to  a 
great  extent  taken  the  place  of  chloroform, 
on  account  of  the  general  belief  entertained 
of  its  greater  safety.  The  greater  safety  of 
ether  as  compared  with  chloroform  depends 
upon  its  stimulant  effect  upon  the  action  of 
the  heart. 

The  chief  danger  of  chloroform  is  the 
possibility  of  its  producing  a  sudden  failure 
of  the  heart's  action,  and  this  danger  does 
not  pertain  to  ether.  Ether,  on  the  con- 
trary, is  a  stimulant  to  the  heart,  and  during 
inhalation  of  its  vapour  the  pressure  in  the 
vessels  is  maintained,  until  there  has  been 
a  manifest  failure  of  the  breathing. 

This  difference  between  the  two  drugs 
is  of  very  great  importance,  because  the 
failure  of  respiration,  whilst  the  circulation 
is  maintained,  is  a  danger  from  which  the 
patient  may  usually  be  recovered  ;  but  any 
considerable  failure  of  the  circulation  in- 
volves the  gravest  peril. 

Moreover,  cardiac  syncope  is  apt  to 
occur  with  great  suddenness,  so  that  the 
absence  of  warning  allows  but  little  op- 
portunity for  avertmg  the  danger ;  whereas 
respiratory  failure  almost  always  takes  place 
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gradually,  so  that  carefal  observation  will 
generally  lead  to  its  recognition  while  it  is 
still  remediable. 

Nevertheless,  death  has  been  known  to 
result  from  the  sudden  failure  of  respiration, 
owing  to  the  occurrence  of  an  epileptiform 
spasm  of  the  respiratory  muscles,  whereby 
the  chest  is  fixed  in  the  position  of  expira- 
tion. This  is  the  only  death  from  ether 
which  the  writer  has  vidtnessed  during  a 
large  experience  of  its  administration,  both 
by  himself  and  others;  and  unhappily 
nothing  that  was  discovered,  either  at  the 
time  or  at  the  post-mortem  examination, 
gave  any  clue  as  to  how  the  fatality  could 
have  been  avoided. 

Such  cases  are  no  doubt  extremely  rare, 
but  they  teach  us  that  it  cannot  be  rightly 
said  that  any  anaesthetic  is  entirely  free 
from  danger.  We  can  scarcely  expect  to 
render  a  person  profoundly  insensible  with- 
out incurring  some  risk.  This  risk  is  cer- 
tainly very  smaU.  in  the  case  of  ether ;  but 
it  is  sufficient  to  point  to  the  necessity  of 
carefully  watching  the  condition  of  every- 
one placed  imder  the  influence  of  an  anaes- 
thetic, and  to  deter  the  wise  from  the  use 
of  even  the  safest  of  these  potent  agents 
without  due  consideration  and  necessity. 

In  the  administration  of  ether  vapour 
for  producing  anaesthesia  the  chief  precau- 
tions necessary  to  be  observed  are  these : — 

1.  That  kmd  of  ether  should  be  used 
which  is  fittest  for  the  purpose  of  inhalation; 
and  this  is  the  pure  anhydtous  washed  ether, 
of  specific  gravity  '720,  free  from  alcohol 
and  water.  Methylated  ether  of  sp.  gr.  '735 
answers  perfectly  well,  however,  and  it  is 

Xmuch  cheaper  and  less  volatile.  The  com- 
pounds sold  as  '  ether  for  local  anaesthesia ' 
are  not  suitable  for  inhalation. 

2.  The  ether  should  be  given  in  such  a 
manner  that  the  inhalation  may  be  com- 
menced with  a  very  weak  vapour,  which, 
after  a  few  inspirations,  can  be  rapidly  in- 
creased in  strength.  If  we  begin  vdth  too 
powerful  a  vapour  the  air-passages  are  in- 
tolerant of  it,  and  the  patient  resists  the 
inhalation;  but,  after  a  few  moments'  in- 
halation of  a  diluted  vapour,  its  strength  can 
be  increased  without  inconvenience,  and  the 
patient  rapidly  brought  under  its  influence. 

3.  Stimulants  should  not  be  adminis- 
tered before  the  inhalation.  Ether  is  itself 
a  stimulant,  and  can  be  safely  given  in  cases 
where  there  is  great  depression  or  shock, 

^  but  it  is  undesirable  to  have  alcohol  in  the 
stomach  when  ether  is  being  inhaled. 

4.  Whatever  danger  may  belong  to  ether 
I  has  relation  to  the  respiratory  function ;  the 
I  breathing  should,  therefore,  be  watched,  and, 


should  any  embarrassment  of  this  ftmction 
arise,  the  inhalation  should  be  stopped  until 
the  breathing  is  properly  re-established. 
It  is  desirable  so  to  place  the  head  of  the 
patient  that  the  saliva  (the  secretion  of 
which,  as  well  as  of  the  other  glands  of  the 
mouth,  is  increased  by  the  ether)  may  run 
out  of  the  corner  of  the  mouth  rather  than 
into  the  trachea. 

Let  it,  above  all,  be  remembered  that,  if 
any  serious  impedimentto  respiration  occurs, 
the  remedy  which  is,  beyond  all  comparison 
with  others,  the  most  potent,  is  artificial 
respiration.  The  greatest  care  should  of 
course  be  taken  to  ensure  the  absence  of 
any  mechanical  obstruction  to  the  free  in- 
gress of  air  to  the  lungs.  The  tongue  should 
be  pulled  forcibly  forwards  and  the  finger 
passed  to  the  back  of  the  mouth,  to  ascer- 
tain that  the  passage  is  clear.  But  no  time 
should  be  wasted  in  setting  batteries  to  work, 
administering  stimulants,  or  endeavouring 
to  excite  reflex  movements.  The  important 
thing  to  be  done  is  to  at  once  commence 
artificial  respiration,  and,  should  air  not 
then  pass  through  the  glottis,  the  windpipe 
should  be  opened  without  delay.  Slighter 
disturbances  of  respiration  may  often  be 
overcome  by  simply  throwing  back  the 
head  into  the  position  of  extension,  and  tilt- 
ing forwards  the  chin.  In  other  cases  a 
little  sticky  mucus  requires  to  be  swept 
out  of  the  back  of  the  mouth  with  a  sponge 
or  towel.  More  serious  obstruction  may 
arise  from  vomited  food  lodging  in  the 
pharynx.  It  is  always  weU,  therefore,  to 
have  at  hand  a  strong  pair  of  flat-bladed 
forceps,  with  which  the  jaws  can  be  opened 
and  the  tongue  drawn  forward,  or  any 
obstructing  material  seized. 

In  the  absence  of  any  special  apparatus, 
ether  may  be  easily  administered  by  folding 
a  towel  into  the  form  of  a  cone,  into  the  apex 
of  which  is  thrust  a  small  sponge  wnmg  out 
of  hot  water;  about  half-an-ounce  of  ether  is 
poured  on  to  the  sponge  and  inner  surface 
of  the  towel,  which  is  then  held  over  the 
patient's  nose  and  mouth  in  such  a  way 
that  (after  the  first  minute,  during  which 
air  is  freely  admitted)  he  breathes  an 
atmosphere  heavily  charged  with  ether 
vapour,  no  more  air  being  allowed  to  enter 
than  can  be  drawn  in  tturough  the  apex  of 
the  cone  or  beneath  the  edge  of  the  towel 
held  firmly  over  the  face.  A  fresh  supply 
of  ether  must  be  frequently  poured  on  to 
the  sponge,  for  it  evaporates  quickly,  but 
in  this  way  insensibility  can  be  produced  in 
four  or  five  minutes. 

This,  however,  though  an  easily  avail- 
able method,  is  wasteful  and  disagreeable, 
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for  the  ether  is  apt  to  run  on  to  the  patient's 
face,  and  much  also  escapes  into  the  room. 
It  is  convenient,  therefore,  to  use  some  one 
of  the  special  forms  of  apparatus  invented 
for  the  purpose. 

A  very  simple  one,  introduced  hy  the 
■writer  when  he  first  advocated  the  use  of 
ether,  is  a  cone  of  thick  felt  covered  with 
silk,  between  which  and  the  felt  is  a  layer 
of  mackintosh  cloth.  The  lower  border  of 
the  felt  is  turned  in  to  the  extent  of  an  inch, 
so  as  to  make  a  thick  soft  edge  to  fit  over 
the  face,  and  to  prevent  the  ether  running 
on  to  the  skin.  The  cone  should  be  about 
eight  inches  high  and  its  base  four  inches 
in  diameter,  and  in  its  upper  end  should  be 
placed  a  small  soft  sponge.  Such  cones  can 
be  made  by  anyone,  are  easily  washed,  and 
are  very  portable. 

Improvements  on  these  can,  however, 
be  obtained  of  the  instrument-makers,  of 
which  the  best  are  those  invented  by  Mr. 
J.  H.  Morgan  and  the  late  Mr.  Clover.  Mr. 
Morgan's  consists  of  a  double  cone,  with 
valves  so  arranged  that  the  expired  air 
passes  between  the  cones,  and  is  carried  to 
the  floor  by  a  tube.  Mr.  Clover's  inhaler 
has  an  india-rubber  bag  communicating  with 
the  face-piece,  and  so  connected  with  a  vessel 
containing  ether  that  the  patient  can  be  made 
to  breathe,  first  the  air  in  the  bag,  and  then, 
gradually,  airpassed  through  the  ether  vessel, 
the  strength  of  the  vapour  being  modified  by 
the  amount  of  air  passed  through  the  ether. 

The  pleasantest  and  most  rapid  plan  is 
to  give  first  nitrous  oxide  gas  to  the  stage  of 
insensibility,  and  then  to  keep  up  the  anees- 
thesia  by  ether.  Mr.  Clover  invented  an 
apparatus  in  which,  by  the  turn  of  a  valve, 
the  vapour  inhaled  could  be  changed  from 
laughing-gas  to  ether.  The  disadvantage 
of  this  method  is  the  greater  venous  con- 
gestion which  is  thus  produced. 

The  first  effect  of  the  inhalation  of 
ether  is  a  sensation  of  tingling  and  warmth 
throughout  the  body ;  the  vapour  is  at  first 
disagreeably  pungent,  and  may  excite  cough ; 
the  air-passages,  however,  soon  become  ac- 
customed to  it,  and  the  patient  then  breathes 
more  deeply ;  after  about  two  minutes  sensa- 
tion is  much  diminished  and  consciousness 
becomes  clouded ;  then  there  often  ensues 
a  short  period  of  struggling,  which  is  suc- 
ceeded by  a  gradual  relaxation  of  the  muscles 
and  a  condition  of  complete  insensibility. 
"When  this  is  reached  the  eyehd  may  be 
raised  and  the  conjunctiva  touched  with  the 
finger  without  producing  any  movement  of 
the  lid.  This,  therefore,  is  a  convenient  test 
of  the  proper  degree  of  anaesthesia  having 
been  attained. 


Recovery  from  ether  is  sometimes  chca- 
racterised  by  a  somewhat  noisy  or  talkative 
stage  of  intoxication.  It  is  weU,  therefore, 
to  cover  the  eyes  and  encourage  sleep.  Th 
taste  of  the  ether  is  best  got  rid  of  by 
washing  the  mouth  with  warm  water,  in 
a  tumbler  of  which  a  teaspoonful  of  eau  de, 
Cologne  has  been  mixed. 

Chloroform  is  doubtless  a  most  con- 
venient anaesthetic,  and,  in  careful  hands 
and  with  due  precautions,  may  be  given 
with  very  Httle  danger.  But  it  has  the 
very  great  disadvantage  that  if  given  in  too 
concentrated  a  vapour  it  is  capable  of  pro- 
ducing a  dangerous  depression,  or  even  a 
sudden  arrest  of  the  heart's  action ;  a  con- 
dition from  which  recovery  is  seldom  pos- 
sible, and  which  is  responsible  for  the  ma- 
jority of.  the  deaths  that  have  occurred 
from  chloroform  inhalation.  It  would  seem, 
moreover,  that  some  persons  are  pecuHarly 
susceptible  to  the  action  of  chloroform  upon 
the  heart,  so  that  to  these  even  a  small 
dose  of  the  vapour  may  be  dangerous.  It 
is  the  opinion  of  the  writer,  therefore,  that 
chloroform  should  only  be  used  in  cases 
to  which,  for  some  reason,  ether  is  in- 
applicable. 

For  instance,  the  operation  for  cleft 
palate  is  much  more  conveniently  per- 
formed under  the  influence  of  chloroform 
than  of  ether,  because  of  the  increased 
secretion  of  saliva  and  mucus  which  ether 
gives  rise  to,  and  the  greater  facility  with 
which  chloroform  can  be  re-adm.inistered 
during  the  progress  of  the  operation.  Again 
the  inflammable  nature  of  ether  vapour 
renders  it  under  some  circumstances  in- 
admissible. 

The  chief  care,  then,  in  administering 
chloroform  should  be  the  avoidance  of  too 
concentrated  a  vapour,  that  is  to  say,  of 
more  than  four  per  cent. ;  and  this  is 
to  be  attained  either  by  using  a  vapour  of 
measured  strength,  or  by  insuring  the  free 
access  of  air  with  the  evaporated  chloro- 
form. By  Clover's  apparatus  a  mixture  of 
chloroform  and  air  is  inhaled  from  a  bag 
containing  thirty-three  minims  of  chloro- 
form to  each  thousand  cubic  inches  of  air, 
so  that  a  vapour  of  known  and  uniform 
strength  is  administered.  A  simpler,  though 
of  course  less  exact,  method  is  to  pour  a 
drachm  of  chloroform  upon  a  folded  towel  or 
handkerchief  which  is  held  over  the  patient's 
face  loosely  enough  to  allow  air  freely  to 
mix  with  the  evaporated  chloroform.  The 
patient  should  be  brought  gradually  under 
the  influence  of  the  drug,  by  holding  the 
cloth  three  or  four  inches  from  the  face  to 
begin  with,  and  after  a  dozen  inspirations. 
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bringing  it  more  closely  over  the  mouth  and 
nose.  Twenty  or  thirty  drops  of  chloroform 
are  to  be  added  from  time  to  time  as  it 
evaporates. 

Insensibility  is  produced  in  about  five 
minutes,  the  same  stages  being  passed 
through  as  with  ether.  The  pulse  and  re- 
spiration should  be  watched,  and  on  any 
failure  of  the  pulse  or  obstruction  of  the 
respiration  occurring,  the  chin  should  be 
thro%vn  back  and  the  tongue  pulled  forcibly 
forwards.  Should  this  not  suffice  for  re- 
covery, artificial  respiration  should  be  at 
once  resorted  to.  Especial  care  should  be 
taken  when  the  patient  is  struggling,  lest, 
by  a  very  deep  inspiration  and  subsequent 
closure  of  the  glottis,  too  much  chloroform 
is  suddenly  absorbed  into  the  blood. 

Troublesome  nausea  and  vomiting  oc- 
casionally occur  after  taking  chloroform, 
and  less  frequently,  after  ether.  The  best 
remedies  are  free  ventilation  of  the  room, 
maintenance  of  the  recumbent  posture,  ab- 
stinence from  food,  iced  water  in  teaspoonful 
doses. 

Nitrous  Oxide  Gas. — This  is  an  admirable 
anaesthetic  for  operations  not  lasting  more 
than  two  or  three  minutes.  It  is  very  safe, 
not  disagreeable,  and  is  seldom  followed  by 
any  discomfort. 

It  requires  for  its  administration  a 
special  apparatus.  This  consists  of  an  iron 
bottle  containing  the  gas  condensed  into  a 
liquid.  An  india-rubber  tube  is  connected 
with  the  bottle,  and  by  opening  the  com- 
munication, the  gas  escapes  firom  the 
bottle  iato  an  elastic  bag,  firom  whence 
another  tube  conveys  it  to  a  face-piece 
through  which  it  is  inhaled.  It  is  essential 
that  the  gas  should  be  given  pure  and  with- 
out the  admixture  of  air,  for  such  a  mixture 
produces  the  exciting  and  intoxicating  effects 
which  gave  it  the  name  of  '  laughing  gas.' 
The  margin  of  the  face-piece  must  there- 
fore be  enclosed  by  an  air-cushion,  to  ensure 
its  fitting  so  accurately  to  the  face  that  no 
air  can  enter. 

The    bag    being  filled    with   gas,    the 
face-piece  must  be    appHed    and  pressed 
firmly  to  the  sides  of  the  nose  and  round 
the  mouth ;  the  patient  is  then  directed  to 
close  the  eyes  and  to  take  slow  deep  in-  ! 
spirations,  the  communication  with  the  gas- 
bag being  at  first  closed.  Immediately  after 
the  first  complete  expiration  the  gas  should 
be  turned  on  to  the  face -piece,  and  thus,  the  | 
lungs  being  emptied,  a  full  dose  of  gas  is  at ! 
once  inhaled,  a  gentle  stream  of  gas  being 
allowed  to  flow  into  the  bag,  so  that  re-  I 
spiration  is  carried  on  without  effort.     In 
about  a  minute  the  patient  is  insensible;  the  | 


blood  is  darkened,  the  surface  becomes  ex- 
tremely livid,  the  breathing  stertorous,  and 
slight  convulsive  movements  occur ;  the  eye- 
lids are  insensitive  and  the  pupils  dilated. 
The  gas  must  now  be  removed  and  the 
operation  at  once  proceeded  with. 

As  soon  as  the  gas  is  withdrawn,  re- 
covery begins,  and  at  the  end  of  two  or 
three  minutes  the  patient  is  quite  himself 
again.  If  necessary,  however,  insensibility 
may  be  prolonged  by  removing  the  face- 
piece,  admitting  air  for  two  inspirations 
and  then  again  giving  the  gas,  repeating 
such  intermission  from  time  to  time  when 
the  breathing  becomes  stertorous.  This 
should  only  be  done,  however,  on  emergency, 
for  if  longer  anaesthesia  is  required  it  is 
better  to  supplement  the  gas  with  ether. 
Moreover  the  gas  cannot  be  depended  upon 
for  producing  perfect  quietude ;  there  are 
almost  always  slight  jerky  movements,  and 
young  people  often  pass  into  a  condition  of 
complete  opisthotonos  when  deeply  under 
its  influence. 

For  operations  upon  the  mouth,  such  as 
the  extraction  of  teeth,  it  is  necessary  to 
prop  open  the  jaws  by  a  wedge  fixed  be- 
tween the  upper  and  lower  teeth,  before  the 
inhalation  of  gas  is  commenced  ;  othervrise 
the  jaws  would  become  tightly  closed  and 
access  to  the  back  of  the  mouth  be  pre- 
vented. Ordinarily,  no  disagreeable  effects 
follow  the  inhalation,  although  vomiting  is 
occasionally  produced  in  pregnant  women. 
Abstinence  from  food  is  of  less  consequence 
before  inhaHng  gas  than  when  other  anaes- 
thetics are  to  be  taken,  yet  it  is  prefer- 
able that  the  stomach  be  empty,  so  that 
respiration  may  be  as  deep  as  possible. 
To  take  alcohol  before  inhaling  the  gas  is 
dangerous. 

Should  faintness  ensue,  or  any  delay  in 
recovery  occur,  the  patient  should  be  placed 
recumbent,  and  artificial  respiration  per- 
formed. 

Other  arKBstlietic  compounds  have  oc- 
casionally been  used,  which  are  mostly  of 
unstable  composition  and  less  reliable  than 
those  above  mentioned. 

Bichloride  of  Methylene  is  a  compound 
of  chloroform  which  has  been  a  good  deal 
used  in  ophthalmic  surgery,  and  by  Sir 
Spencer  Wells  for  ovariotomy  and  other 
abdominal  operations.  Very  similar  to  this 
is  a  mixture  of  one  part  of  alcohol,  two 
of  chloroform,  and  tlu-ee  of  ether,  which 
has  been  by  some  recommended.  The  in- 
stability of  these  compounds  is  objectionable, 
and  they  appear  to  possess  no  advantage 
over  the  other  anaesthetics  described  in  this 
article.  J.  Warrington  Haward. 
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ANALGESIA.— The  loss  of  the  sensa- 
tion of  local  pain. 

AISTAPHRODISIA .     See  Impotence. 

ANCHYLOSIS.     See  Ankylosis. 

ANEURISM  may  be  defined  as  a  pul- 
sating tumour  in  direct  communication  with 
an  artery,  since  that  is  its  condition  when 
it  comes  before  the  surgeon  for  treatment, 
although  under  certain  conditions  an  aneur- 
ism does  not  pulsate.  The  existence  of  an 
aneurism,  apart  from  a  wound  of  the  vessel 
with  which  it  is  connected,  presupposes 
disease  of  the  arterial  coats  {see  Arteries, 
Diseases  of) ;  for  a  healthy  artery  would  not 
admit  of  dilatation  sufficient  to  form  a  sac, 
nor  would  it  give  way  under  any  reasonable 
exertion  on  the  part  of  the  patient.  Given  a 
diseased  condition  of  the  arterial  coats,  they 
may  yield  spontaneously  to  the  pressure  of 
the  blood  impelled  forcibly  against  them,  as 
in  the  transverse  portion  of  the  arch  of  the 
aorta ;  or  may  be  stretched  and  weakened 
by  the  constant  movement  of  a  neighbour- 
ing joint,  as  in  the  case  of  the  popliteal 
artery.  In  the  great  majority  of  aneurisms, 
however,  there  is  a  distinct  starting-point 
of  the  disease  connected  with  some  strain 
or  over-exertion,  during  which  the  patient 
is  conscious  of  a  crack  or  giving  way  of 
tissue,  in  the  region  where  an  aneurism 
subsequently  shows  itself. 

The  division  of  aneurisms  into  '  true ' 
and  '  false '  is  somewhat  complicated  by  the 
different  views  held  as  to  the  use  of  those 
terms.  The  existence  of  any  aneurism,  in 
the  waUs  of  which  all  the  coats  of  the 
artery  are  to  be  found  is  very  doubtful,  and 
for  all  practical  purposes  a  '  true  '  aneurism 
may  be  defined  as  one  in  which  the  blood 
is  contained  within  the  arterial  walls,  how- 
ever thin  they  may  be ;  while  a  '  false ' 
aneurism  has  its  walls  formed  by  conden- 
sation of  the  tissues  surrounding  the  artery, 
and  is  therefore  for  the  most  part  traumatic. 

Aneurisms  are  ra,relv  fusiform  or  formed 
by  dilatation  of  the  whole  ciTOTImference  of 
an  artery,  but  are  in  the  great  majority  of 
instances  sacculated,  there  being  a  distinct 
pouch  arising  from  one  side  of  the  artery 
having  an  aperture  of  communication  with 
the  interior  of  the  vessel.  It  is  by  the  gra- 
dual formation  of  this  sac  that  the  charac- 
teristic symptoms  of  aneurism  are  produced ; 
and  a  fatal  result  is  commonly  due  to  rup- 
ture of  the  sac,  either  externally  or  inter- 
nally, or  to  pressure  upon  vital  parts  by  the 
increasing  size  of  the  tumour.  Occasionally, 
in  the  case  of  the  aorta,  the  coats  of  which 


are  especially  liable  to  atheroma,  the  blood 
finds  its  way  between  the  middle  and  ex- 
ternal coats  of  the  vessel,  spHtting  them 
asunder  for  some  distance,  and  forming  an 
elongated  pouch  or  dissecting  aneurism, 
which  may  or  may  not  have  a  second  com- 
munication with  the  interior  of  the  artery. 

As  the  result  of  a  wound,  or  more  rarely 
spontaneously,  an  aneurismal  sac  may  form 
between  an  artery  and  a  vein,  forming  an 
Arterio-Venous  Aneurism. 

Causes. — From  what  has  been  said  it 
is  obvious  that  the  causes  of  aneurism  are 
divisible  into  predisposing  and  active.  Con- 
ditions of  the  system  tending  to  arterial 
disease  must  conduce  to  aneurism,  and 
foremost  amongst  these  may  be  placed  in- 
temperance and  syphilis.  The  undoubtedly 
greater  liabihty  of  men  over  women  to 
suffer  from  aneurism  is  partly  to  be  ex- 
plained by  the  greater  prevalence  of  chronic 
intemperance  and  of  constitutional  syphilis 
among  the  former ;  and  partly  by  the  greater 
physical  exertion  which  the  male  sex  is 
liable  to  in  various  employments.  This  is 
especially  seen  in  the  case  of  soldiers,  who, 
besides  being  the  subjects  of  intemperance 
and  syphihs,  are  often  called  upon  to  maka 
violent  exertions,  suddenly,  under  very  un- 
favourable circumstances  as  regards  their 
clothing.  The  tight  uniforms  and  rigid  i 
stocks  of  former  years  had  much  to  answer 
for  in  the  production  of  thoracic  aneurism, 
and  the  lightly  clad  sailor,  though  probably  il 
equally  diseased,  has  been  found  to  be  much  || 
less  liable  to  that  disorder  than  the  soldier.  Il 
Obstruction  of  an  artery  by  its  being  plugged 
with  an  embolon  or  some  vegetation  loosened 
from  one  of  the  valves  of  the  heart  is  im- 
doubtedly  a  cause  of  aneurism  of  the  smaller 
arteries,  particularly  in  the  brain  or  the 
branches  of  the  external  carotid.  This  may 
occur  in  young  persons,  but  as  a  rule  true 
aneurism  is  a  disease  of  middle  hfe,  when 
the  atheromatous  changes  in  the  arterial 
walls  are  progressive ;  whilst  false  aneurism  I 
is  more  likely  to  occur  spontaneously  in  I 
more  advanced  years,  when  the  walls  of  the ' 
arteries  have  become  calcareous  and  brittle, 
and  are  therefore  liable  to  rupture  on  sudden 
exertion. 

SyTnptoms. — The  symptoms  of  an  aneu- 
rism in  a  limb  are  fairly  obvious,  the  pul- 
sating swelling  usually  first  attracting  the 
patient's  notice ;  but  this  may  come  on  so 
insidiously  that  popliteal  aneurisms  have 
often  been  found,  accidentally,  in  a  patienc 
previously  unaware  of  the  existence  of  any 
swelling.  The  distinct  pulsation  of  a  swell- 
ing in  the  position  of  a  main  artery  at  once 
raising  the  question  of  aneurism,  its  direcc 
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communicatioD  with  the  vessel  should  be 
ascertained  by  making  pressure  upon  the 
artery  nearer  the  heart,  when  all  pulsation 
in  the  tumour  should  abruptly  cease.  Now, 
gently  grasping  the  cumour  with  his  hand 
the  surgeon  slightly  compresses  it,  and  on 
relaxing  his  hold  of  che  artery  above  is  at 
once  conscious  of  the  distensile  expansion 
characteristic  of  aneurism  ;  for  although  in 
rare  cases  of  cancer  a  tumour  may,  after 
compression,  become  distended  with  blood 
and  eventually  pulsate,  the  time  thus  occu- 
pied is  much  longer  than  in  crue  aneurism. 
The  ear  or  a  stethoscope  applied  co  the 
tumour  will  now,  in  the  great  majority  of 
aneurisms,  detect  a  distinct  bruit,  synchro- 
nous with  the  pulse  in  a  healthy  limb,  and 
it  is  hardly  possible  to  confuse  this  with  the 
much  feebler  sound  produced  by  mere  pres- 
sure on  a  superficial  artery  with  the  edge 
of  a  stethoscope. 

In  internal  aneurisms  the  effects  of  the 
pressure  of  the  sac  upon  important  struc- 
tures must  often  precede  the  appearance  of 
any  tumour  externally.  Hence  pain,  which 
is  often  by  no  means  marked  in  aneurisms 
of  the  limbs,  is  a  constant  and  early  symp- 
tom in  internal  aneurisms,  whether  of  the 
chest  or  abdomen.  The  pain  being  due  to 
pressure  upon  the  trunks  of  nerves  is  re- 
flected to  their  peripheries ;  thus,  intercostal 
pain  may  be  caused  by  an  aneurism  of  the 
thoracic  aorta,  and  pain  down  the  thigh  by 
iliac  aneurism.  In  the  case  of  aneurism 
of  the  arch  of  the  aorta  or  of  its  primary 
branches,  pressure-effects  upon  the  function 
of  important  nerves  are  often  well-marked ; 
thus  aphonia,  from  pressure  on  one  recur- 
rent laryngeal  nerve  with  corresponding 
peiralysis  of  the  laryngeal  muscles,  is  fre- 
quently met  with  ;  or  dyspncea  from  spasm 
of  the  laryngeal  muscles  due  to  irritation 
of  the  pneumogastric  truhk.  The  mecha- 
nical effects  of  the  pressure  of  an  aneurism 
upon  the  blood-vessels  and  other  structures 
is  also  commonly  seen  in  enlargement  of 
the  superficial  veins  of  the  thorax  and  ab- 
domen or  in  oedema  of  the  limbs,  and  in 
the  dyspnoea  and  dysphagia  caused  by  pres- 
sure upon  the  trachea  or  bronchus  and  upon 
the  cesophagus. 

The  effect  of  dilatation  of  an  artery  is 
to  diminish  the  force  of  the  pulse  beyond. 
Hence  the  pulse  in  an  aneurismal  artery  is 
smaller  than  in  the  healthy  limb,  and  this 
is  usually  perceptible  to  the  finger,  but  may 
be  more  thoroughly  appreciated  by  the  use 
of  the  sphygmograph,  the  tracing  of  the 
aneurismal  artery  having  for  the  most  part 
lost  the  abrupt  rise  and  fall  of  health,  and 
being  rounded  in  form. 


Diagnosis. — In  the  majority  of  external 
aneurisms  the  diagnosis  is  easy,  whilst  in 
internal  aneurisms  it  is  always  more  or  less 
obscure,  both  as  to  the  nature  of  the  tumour 
and  the  vessel  involved.  There  are,  how- 
ever, certain  fallacies  in  external  aneurisms 
to  be  guarded  against,  and  these  are  to  be 
avoided  mainly  by  attention  to  the  symp- 
coms  detailed  above.  (1)  An  abscess  or 
any  oyst,  in  close  relation  with  an  artery, 
may  have  pulsation  so  transmitted  to  it  as 
to  cause  it  to  resemble  an  aneurism ;  but 
the  pulsation  is  not  expansile,  there  is  no 
hruit,  and  the  history  is  not  that  of  aneu- 
rism. (2)  An  artery  may  be  so  raised  by 
any  tumour  beneath  it  as  to  resemble  an 
aneurism,  and  the  pressure  may  produce  a 
spurious  hruit ;  but  the  pulsation  will  be 
found  to  exist  only  in  the  line  of  the  vessel, 
to  be  non- expansile,  and  to  diminish  rather 
than  to  increase  with  the  growth  of  the 
swelling.  (3)  A  soft  malignant  tumour, 
usually  connected  with  bone,  may  pulsate 
and  even  have  a  'bru%t ;  but  its  size  can 
be  in  no  way  influenced  by  pressure  on 
the  main  trunk,  although  it  may  cease  to 
pulsate,  and  when  emptied  by  manipulation 
it  refills  more  slowly  and  with  a  gradually 
increasing  force  of  impulse,  quite  unlike 
that  of  an  aneurism. 

Aneurisms  may  have  ceased  to  pulsate 
from  having  become  consolidated,  i.e. 
cured ;  or  from  having  given  way  and  be- 
come diffused.  The  first  condition  is  ob- 
viously one  of  no  urgency,  and  time  will 
show  that  the  tumour  is  decreasing  rather 
than  increasing  in  size.  The  second  is 
usually  accompanied  by  such  marked 
symptoms  as  to  be  unmistakable. 

The  giving  way  of  an  aneurism  ex- 
ternally or  into  an  internal  cavity  is  a 
necessarily  fatal  event,  marked  by  sudden 
faintness  and  death-pallor;  but  an  aneu- 
rism giving  way  into  the  tissues  of  a  limb, 
though  sufficiently  serious,  is  amenable  to 
treatment.  The  symptoms  of  shock,  the 
sensation  of  something  giving  way,  and 
the  swollen  condition  of  the  limb,  which  is 
cold  and  in  which  no  pulsation  is  to  be 
detected,  sufficiently  mar*k  the  occurrence. 
If  the  extravasation  of  blood  is  small  it 
may  so  compress  the  aneurism  as  to  in- 
duce spontaneous  cure,  but  if  large  it  will 
almost  certainly  induce  gangrene  of  the 
limb,  with  probably  septicaemia  and  death. 
The  treatment  must  necessarily  at  first 
be  expectant,  the  limb  being  elevated 
to  favour  the  return  of  venous  blood,  and 
its  temperature  being  maintained  without 
being  unduly  raised.  Should  no  symptoms 
of  gangrene  supervene,  the  careful  support 
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of  the  tissues  by  bandaging,  and  the  obser- 
vance of  complete  rest  until  all  the  ex- 
travasated  blood  is  absorbed,  will  alone  be 
required  to  complete  the  cure,  which  must 
necessarily  be  a  tedious  one.  "When,  how- 
ever, gangrene  shows  itself,  there  should  be 
no  hesitation  in  amputating  promptly  above 
the  aneurism,  as  the  best  means  of  saving 
the  patient's  Kfe.  There  is  a  certain  small 
number  of  recorded  cases  in  which  hgature 
of  the  main  artery  above  a  ruptured  aneu- 
rism has  been  followed  by  recovery,  with  or 
without  amputation ;  but  these  are  more 
than  counterbalanced  by  the  very  large 
number  of  cases  in  which  a  fatal  event 
has  followed  the  operation.  The  probability 
is,  that  the  cases  which  survive  Hgature  of 
the  main  artery  without  amputation  would 
have  recovered  equally  without  any  opera- 
tion at  all. 

Prognosis. — The  tendency  of  all  aneu- 
risms is  to  increase  in  size  with  thinning 
of  the  wall  at  some  point  where  resistance 
is  weakened.  Hence,  internal  aneurisms 
tend  to  burst  into  serous  cavities  or  into 
mucous  canals,  whilst  external  aneurisms 
cause  absorption  of  overlying  structures  by 
their  pressure,  and  eventually  burst  by  ulcer- 
ation of  the  skin,  or  become  diffused  be- 
neath the  integuments.  Occasionally,  no 
doubt,  under  favourable  circumstances,  an 
aneurism  may  become  cured  spontaneously, 
or,  at  least,  may  cease  to  increase  in  size 
and  become  solidified  by  deposit  of  lami- 
nated fibrine  upon  the  wall  of  the  sac. 
Such  a  result  cannot  be  counted  upon,  and 
a  patient  the  subject  of  aneurism  must  be 
made  to  appreciate  the  extreme  gravity  of 
his  condition  and  the  necessity  for  submis- 
sion to  appropriate  treatment. 

Cure. — The  mode  of  cure  of  aneurism 
was  until  recently  believed  to  be,  in  all 
cases,  the  slow  deposit  of  laminated  fibrine, 
which  is  known  to  occur  spontaneously  m 
the  sacs  of  aortic  aneurisms.  But  it  has 
of  late  been  shown  that  coagulation^ of  the 
contents  of  an  aneurism  may  occur  both 
accidentally  and  as  the  result  of  treatment, 
and  that  it  probably  occurs  to  some  extent 
in  all  cases,  whether  a  previous  deposit  of 
laminated  fibrine  has  taken  place  or  not. 
In  the  great  majority  of  cases  this  mode  of 
cure  causes  an  obstruction  of  the  calibre  of 
the  artery,  which  thereupon  ceases  to  pul- 
sate, but  there  are  a  few  examples  of  cured 
aneurisms  in  which  pulsation  of  the  main 
artery  has  continued  unimpeded.  This 
can,  of  course,  only  occur  in  well-marked 
sacculated  aneurisms. 

Treatment. — (1)  General.  —  The  most 
important  element  in  the  treatment  of  all 


aneurisms  is  Best.  It  is  not  only  that 
rest  will  give  the  hest  opportunity  for  the 
deposit  of  fibrine  and  the  coagulation  of 
the  diminished  contents  of  the  sac,  but  that 
rest  is  essential  to  diminish  the  force  of  the 
circulation  and  prevent  the  washing  away 
of  coagulum  already  formed.  A  patient 
suffering  only  from  an  external  anem'ism 
should  be  kept  in  bed  for  a  day  or  two 
before  active  surgical  treatment  is  begun. 
Piet,  is  the  next  most  important  element, 
and  should  be  limited  in  quantity  and  care- 
fully regulated  as  to  quality,  the  object  being 
to  favour  the  coagulation  of  the  blood  with- 
out stimulating  the  heart.  About  ten  ounces  * 
of  solid  food,  composed  of  well-cooked  meat  I 
and  biscuit,  with  half  a  pint  of  milk  and  I 
no  stimulants,  may  be  taken  as  a  standard  / 
dietary,  but  many  patients  cannot  bear  so 
low  a  scale.  As  regards  medicines  all  that 
can  be  said  is,  that  there  are  many  drugs 
that  have  a  reputation  which  they  do  not 
appear  to  deserve,  as  adjuvants  in  the  treat- 
ment of  aneurism.  First,  and  probably 
oldest,  is  Digitalis,  by  which  undoubtedly 
the  action  of  the  heart  may  be  depressed, 
but  with  increase  of  arterial  tension.  Iron 
has  been  held  to  improve  the  quality  of  the 
blood  and  favour  coagulation.  Iodide  of 
potassium  and  Acetate  of  lead  have  been 
thought  to  be  beneficial,  but  with  doubtful 
effect ;  and  Ergotine  has  been  injected  sub- 
cutaneously  on  the  theoretical  view  of  con- 
tracting the  muscular  coat  of  the  aneurism, 
which  has  little  or  no  existence.  Sedative 
medicines,  such  as  Morphia,  Indian  hemp, 
and  Bromide  of  potassium,  are  undoubtedly 
of  service  in  calming  the  nervous  system, 
relieving  pain,  and  favouring  that  equable 
condition  of  the  circulation  which  is  most 
likely  to  induce  coagulation  of  the  contents 
of  an  aneurismal  sac. 

(2)  Local. — Pressure  is  the  treatment 
most  immediately  indicated  in  the  case  of 
aneurisms  of  the  limbs,  where  the  main 
artery  can  be  controlled  on  the  proximal 
side  of  the  sac.  With  the  older  view  of  the 
method  of  cure  before  them,  and  with  the 
successful  practice  of  the  Dublin  hospitals 
to  support  it,  surgeons  were  until  recently 
in  the  habit  of  resorting  to  mechanical 
means  of  modifying,  rather  than  of  arrest- 
ing, the  flow  of  blood  through  the  main 
artery  of  a  limb.  Two  of  Signoroni's  tourni- 
quets, or  the  more  elaborate  apparatus  of 
Carte,  were  appHed  over  the  femoral  artery, 
and  were  regulated  so  as  to  allow  of  a  flowj 
of  blood  through  a  popliteal  aneurism  suffi' 
cient  to  give  slight  pulsation  in  the  sac 
Applied  in  this  way  for  twelve  or  fourteen 
hours,    a    cure  is   sometimes,    no    doubt, 
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promptly  effected ;  but  in  the  majority  of 
cases  it  is  necessary  to  remove  the  instru- 
ments in  order  to  allow  of  the  patient 
sleeping,  and  to  resume  the  treatment  on 
the  following  and  perhaps  for  several  con- 
secutive days,  before  a  cure  is  effected,  if 
at  all. 

Digital  pressure  by  the  jBngers  of  as- 
sistants, aided  by  the  use  of  a  heavy  weight 
to  reheve  their  muscular  strain,  is  a  more 
efficient  method,  and  may  be  adopted  either 
after  the  employment  of  instrumental  pres- 
sure or  alone.  In  this  case  the  circulation 
through  the  main  artery  is  completely 
stopped,  and  presumably  the  blood  in  the 
aneurism  is  at  rest  and  in  a  condition 
favourable  for  coagulation.  Certainly  many 
cases  are  now  on  record,  in  which  complete 
cure  of  pophteal  aneurism  has  been  effected 
by  digital  compression  in  from  seven  to 
ten  hours. 

Local  pressure  upon  the  sac  of  an  an- 
eurism must  be  of  very  limited  application, 
from  the  risk  of  bursting  the  sac.  Mr. 
Holmes  has  recorded  a  case  of  subclavian 
aneurism  in  which  benefit  was  derived  from 
the  pressTu:e  of  an  india-rubber  air-baU 
bandaged  into  the  posterior  triangle  of  the 
neck ;  and  the  method  of  flexion  of  the 
knee,  recommended  for  the  treatment  of 
pophteal  aneimsm  by  Mr.  Hart,  necessitates 
some  pressure  of  the  sac  and  through  it  of 
the  artery.     See  Popliteal  Aneurism. 

Rapid  pressure — i.e.  the  complete  arrest 
of  the  circulation  through  the  sac  of  an 
aneurism  for  a  limited  time  under  the  in- 
fluence of  an  anaesthetic — was  first  success- 
fully employed  by  Dr.  Murray,  of  Newcastle, 
in  a  case  of  abdominal  aneurism.  See  Abdo- 
minal Aneurism.  The  more  modern  method 
adopted  in  the  case  of  the  Hmbs,  is  Dr.  John 
Reid's  appHcation  of  Esmarch's  elastic 
band  and  tourniquet  to  secure  complete 
stagnation  of  the  blood,  in  both  the  arteries 
and  veins  of  a  limb,  whilst  coagulation  of 
the  contents  of  the  sac  of  the  aneurism  is 
going  on.  In  employing  the  method  with 
Esmarch's  bandage  the  writer  thinks  it 
essential  that  the  sac  should  be  full  of 
blood;  and  he  therefore  recommends  that 
the  elastic  bandage  should  be  appUed  from 
below  upwards  and  also  from  above  down 
to  the  sac,  in  addition  to  the  application  of 
the  elastic  cord.  By  this  plan  the  sac  is 
rendered  tense,  the  best  proof  of  which  is 
the  production  of  slight  subcutaneous  ecchy- 
moses,  and  coagulation  of  the  contents  is 
materially  assisted.  There  is  undoubtedly 
a  risk  of  gangrene  in  this  method  which 
ordinary  digital  and  instrumental  pressure 
do    not    involve,    and  its   use    should    be 


confined  to  the  cases  of  smaU  aneurisms 
in  young  subjects.  See  Popliteal  Aneu- 
rism. 

The  time  durmg  which  stagnation  of 
the  blood  in  a  limb  may  be  safely  kept  up 
cannot  be  accui'ately  ascertained,  but  th« 
writer  has  maintained  it  for  three  and  three 
and  a-half  hours  respectively,  without  bad 
result  and  with  complete  cure  of  pophteal 
aneuiisms.  Less  than  two  hours  cannot  be 
expected  to  cure  the  aneurism,  and  in  any 
case  it  is  advisable  to  moderate  the  flow  of . 
blood  through  the  artery  by  means  of  a 
screw  tourniquet,  for  some  hours  after  re- 
moval of  Esmarch's  apparatus,  lest  the  soft 
and  recent  coagulum  should  be  displaced 
and  the  cure  be  undone. 

The  Ligature,  apphed  to  the  main  artery 
of  the  limb  in  which  an  anemism  is  situate, 
is  the  most  efficient  way  of  applying  pressure 
to  the  vessel  and  of  producing  coagulation 
of  the  contents  of  the  sac. 

The  Hunterian  operation,  in  which  a 
ligature  is  apphed  on  the  proximal  side  of 
the  sac,  but  at  some  distance  from  it,  and 
with  one  or  more  branches  intervening  to 
carry  on  the  collateral  circulation,  is  of 
universal  apphcation  in  the  case  of  the 
limbs.  The  distance  from  the  aneurism 
secin-es,  in  the  great  majority  of  cases,  a 
healthy  vessel,  and  the  apphcation  of  a 
Ugature,  whether  of  hemp,  silk,  or  catgut 
{see  Ligatures),  leads,  as  a  rule,  to  per- 
manent obhteration  of  the  artery  at  that 
spot.  The  immediate  effect  of  tying  the 
main  artery  is  to  lower  the  temperature  of 
the  limb  and  to  arrest  pulsation  in  the 
aneurism,  which  becomes  less  tense  than 
before.  The  sac  is  not  emptied,  however, 
and  care  should  be  taken  that  it  is  not  over- 
manipulated  at  the  time  of  the  operation, 
lest  the  sac  should  be  burst  if  thin,  or  be 
irritated  so  as  to  become  inflamed.  In  all 
cases  in  which,  after  ligature,  blood  is  left 
in  the  sac,  it  no  doubt  coagulates;  and 
these  are  the  cases  in  which  pulsation  does 
not  recur,  and  in  which  a  cure  is  rapidly 
and  easily  produced.  In  other  cases,  espe- 
cially where  the  aneurism  partakes  of  the 
fusiform  rather  than  the  saccular  form,  there 
is  Uttle  if  any  coagulum,  and  cure  is  brought 
about  later  on  by  deposit  of  fibrine  from 
the  collateral  circulation,  aided,  probably, 
at  the  last  moment,  by  coagulation  of  the 
small  central  channel  of  blood.  In  these 
cases  a  pulsation  may  be  detected  in  the  sac 
in  from  twelve  to  thfrty-six  hours,  at  first 
very  feeble,  then  becoming  more  forcible, 
and  finally  dying  away  again  with  perma- 
nent consohdation  of  the  sac.  But  occa- 
sionally, and  particularly  in  patients  who 
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have  been  submitted  to  prolonged  compres- 
sion-treatment ■unsuccessfully,  the  collateral 
circulation  is  so  enlarged  that  pulsation  re- 
turns very  shortly  after  ligature,  and  persists 
xmtil  the  aneurism  is  found  to  pulsate  as 
forcibly  as  before  the  operation.  Under  these 
untoward  circumstances  recourse  must  be 
had  to  pressure  both  on  the  sac  and  below 
the  seat  of  Hgature,  and  probably  the  careful 
appUcation  of  Esmarch's  bandage  offers  as 
good  a  prospect  of  cure  as  any  plan  of  treat- 
ment. Failing  thus  to  effect  consolidation, 
should  the  sac  begin  to  increase  and  threaten 
to  burst,  the  sm-geon  had  better  resort  to 
amputation  between  the  aneurism  and  the 
seat  of  ligature. 

Giving  way  of  the  sac  of  an  aneurism 
^may  follow  immediately  upon  the  operation 
of  applying  a  Hgature  to  the  main  artery, 
and  is  then  due  to  the  over-manipulation 
of  an  already  attenuated  sac  ;  or  may  occur 
at  a  later  date  from  inflammation  of  the  sac 
with  suppuration  of  its  contents.  In  these 
cases  all  will  depend  upon  the  condition  of 
the  contents  of  the  aneurism.  If  the  ex- 
travasation occurs  immediately  after  the  ap- 
pUcation of  the  Hgature,  gangrene  is  almost 
certain  to  supervene  and  necessitate  ampu- 
tation ;  but  if  the  contents  of  the  sac  have 
already  become  consoHdated,  suppuration 
may  occur  and  matter  may  be  evacuated, 
with  complete  recovery,  although  with  con- 
siderable risk  of  the  occurrence  of  secondary 
haemorrhage. 

Gangrene  of  the  limb  may  foUow  the 
appHcation  of  a  ligature  for  the  treatment 
of  aneurism,  and  may  be  moist  or  dry.  See 
Gangrene.  The  latter  form,  depending 
simply  upon  insufficient  supply  of  arterial 
blood,  shows  itself  first  in  the  toes,  which 
become  dark  and  shrivelled,  and  may  even- 
tuaUy  be  removed,  leaving  a  very  useful 
limb.  The  moist  variety,  depending  upon 
obstruction  of  the  venous  circulation  due 
either  to  pressure  of  the  anemrism  or  some 
interference  with  the  main  vein  at  the  seat 
of  the  operation,  is  a  much  more  serious 
affection,  involving  the  whole  limb,  and  ex- 
posing the  patient  to  great  risk  of  the  occur- 
rence of  septicaemia.  Early  amputation 
above  the  aneurism  offers  the  best  chance 
of  saving  the  patient's  life. 

Temporary  ligature. — Attempts  have 
been  made  from  time  to  time  to  apply 
ligatures  temporarily  to  a  main  artery,  and 
various  contrivances  have  been  invented 
with  this  object  in  vieW;  but  have  aU  faUen 
into  disuse.  The  catgut  ligature  of  Lister 
and  the  flat  ox-aorta  ligature  of  BarweU  are 
to  a  certain  extent  temporary  Hgature  s,  and 
the  former  has  on  more  than  one  occasion 


disappeared  too  rapidly  for  a  cure  of  the 
aneurism  to  be  effected.     See  Ligatures. 

Distal  Ligature. — In  the  case  of  aneu- 
rism of  the  arch  of  the  aorta  and  its  pri- 
mary branches,  the  practice  of  applying  a 
distal  Hgature  to  one  or  more  of  the  great 
vessels  has  met  with  a  fair  amount  of  suc- 
cess. The  original  proposal  of  Brasdor  was, 
to  place  a  Hgature  beyond  an  aneurism  in 
cases  in  which  deHgation  on  the  proximal 
side  was  impossible ;  but  it  was  left  to  Ward- 
rop  to  bring  the  method  to  the  test  of  prac- 
tice, by  tying  the  common  carotid  for  carotid 
aneurism  low  down  (1825).  Subsequently 
Wardrop  extended  the  practice  to  the  sub- 
clavian artery,  which  he  tied  successfully  for 
innominate  aneurism  (1827),  thus  showing 
that  the  presence  of  large  branches  between 
the  aneurism  and  the  seat  of  Hgature  was  no 
bar  to  the  proceeding.  Consecutive  Hgation 
of  the  carotid  and  subclavian  for  innomi- 
nate aneurism  was  undertaken  by  Feam,  of 
Derby  (1836-38),  with  success  ;  and  simul- 
taneous deHgation  of  the  two  vessels,  for 
aneurism  which  proved  to  be  aortic,  by 
Hobart  (1839),  unsuccessfuUy,  and  for  in- 
nominate aneurism,  also  unsuccessfuUy,  by 
Kossi  (1843).  In  1865  the  writer  revived  A 
the  practice  by  successfuUy  tying  the  ca-1 
rotid  and  subclavian  in  a  case  of  aneurism,  I 
supposed  to  be  innominate,  but  which  proved  / 
to  be  aortic  upon  the  death  of  the  patient 
four  years  later ;  and  his  example  has  been 
foUowed  by  other  surgeons,  and  notably  by 
Mr.  BarweU,  who  also,  in  1879,  first  em- 
ployed the  double  distal  Hgature  in  a  case 
of  aneurism,  diagnosed  as  aortic.  In  1872, 
upon  the  suggestion  of  Dr.  Cockle,  the 
writer  tied  the  left  carotid  in  a  case  of  pure 
aortic  aneurism,  with  great  reUef  to  thet 
patient,  who  survived  four  years  and  a  half,  I 
and  the  operation  has  been  repeated  a  fewJ 
times  with  encouraging  results.  See  Aortic 
Aneurism  ;  Innominate  Aneurism. 

There  has  thus,  within  the  last  twenty 
years,  been  accumulated  a  good  deal  of  ex- 
perience as  to  the  appHcabiHty  of  the  distal 
ligature  under  -various  conditions,  and   on 
the  whole  the   experience   is  encouraging.        1 
At  the  same  time  it  is  not  easy  to  explain  '^^A 
the  rationale  of  the  treatment.     Brasdor 's  ***^^ 
original    view,    that,    by    obstructing    the  ^i^    ^ 
vessels,  coagulation  of  the  contents  of  the  U^  2. 
sac  might  be  induced,  can  only  apply  to  the  i4*4f*^ 
case  where  no  branches  intervene,  and  Mr. 
Holmes'  suggestion  that  coagulation  spreads 
backwards  from  the  seat  of  Hgature  is  not 
supported  by  facts.     Wardrop's  idea  also» 
that  cutting  off  fi-om  the  aneurism  the  exit 
of  two-thirds  of  the  blood  passing  into  it 
tends  to  cause  coaofulation  of  the  other  third 
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is  hardly  tenable,  since  the  full  quantity- 
finds  its  way  into  the  sac  as  before.  It 
appears  to  the  writer  that  the  most  reason- 
able explanation  is  that  the  direction  of 
the  current  of  the  blood  in  the  sac  being 
probably  modified  by  the  application  of  a 
distal  ligature,  there  is  a  gi-eater  tendency 
for  it  to  deposit  fibrine  than  before,  and 
thus  to  fill  up  the  cavity.  It  must  be  ad- 
mitted, however,  that  this  theory  is  purely 
speculative. 

Allied  to  distal  ligature  are  two  methods 
of  treatment  of  aneurism  suggested  by  Sir 

IW.  Fergusson.  By  manipulation,  or  hand- 
ling of  an  aneurismal  sac,  that  surgeon  pro- 
posed to  produce  an  artificial  embolism  of  the 
artery  beyond,  and  succeeded  to  a  certain 
extent,  in  two  cases  of  innominate  aneurism, 
but  with  the  drawback  of  producing  head- 
symptoms,  firom  embolism  of  the  cerebral 
arteries.  The  other  proposal  was,  in  des- 
perate cases  of  subclavian  aneurism,  to 
amputate  it  at  the  shoulder-joint,  and  thus 
perform  distal  ligature.  The  writer,  having 
witnessed  Sir  W.  Fergusson's  original  ope- 
rations of  manipulation,  and  having,  on 
one  occasion,  employed  the  method  by 
amputation,  cannot  recommend  either  for 
adoption. 

The  treatment  hitherto  considered  has 
dealt  mainly  with  the  artery  in  which  the 
aneurism  is  situated;  but  in  cases  which 
have  resisted  that  form  of  treatment,  at- 
tempts have  been  made  from  time  to  time 
to  attack  the  contents  of  the  sac  itself. 
The  injection  of  coagulating  fluids,  and  es- 
pecially of  a  solution  of  perchloride  of  iron, 
has  been  tried  in  a  few  cases  with  negative 
or  disastrous  results  from  emboUsm.  The 
introduction  of  fine  needles,  in  order  to  en- 
tangle fibrine  has  been  tried  with  some 
benefit  {see  Acupuncture),  and  the  same 
may  be  said  of  the  addition  of  a  galvanic 
current.  See  Electrolysis.  The  introduc- 
tion of  iron  wire  and  of  horsehair  into  an 
aneurism,  with  the  view  of  entangling  clot, 
need  only  be  mentioned  as  having  been  tried 
imsuccessfolly. 

Traumatic  Aneurism  is  the  result  of  a 
puncture  or  rupture  of  an  artery  occurring 
some  time  before,  the  blood  being  enclosed 
in  a  cavity  formed  by  the  surrounding 
structures,  and  the  external  wound,  if  any, 
being  generally  healed.  Pulsation  will  be 
present  both  in  the  tumour  and  in  the  artery 
1  below  it,  and  a  vfiry  l^nd  h^-uit  is  generally 
'  to  be  heard  over  the  swelling.  If  small, 
traumatic  aneurisms  are  no  doubt  amenable 
to  treatment  by  perfect  rest  and  carefully 
adapted  pressure  over  the  tumour;  but  if 
of  large  size  when  first  seen,   or  rapidly 


increasing  in  size,  prompt  surgical  inter- 
ference will  be  required.  The  treatment 
is  the  same  as  for  a  wounded  artery,  viz.,  i 
to  tie  the  artery  above  and  below  the  in- 1 
jured  spot;  but  this  operation  is  rendered/ 
much  more  difficult  than  in  the  case  of  a 
recently  wounded  artery  by  the  presence  of 
a  distinct  sac  containing  clot  and  overlying 
the  artery  involved.  The  main  danger  is 
haemorrhage,  and  in  the  case  of  the  limbs 
this  can  be  best  guarded  against  by  em- 
ploying Esmarch's  bandage  {see  Esmarch's 
Bloodless  method),  and  a  good  screw-tour- 
niquet, so  as  to  render  the  parts  bloodless 
whilst  the  operation  is  being  performed.  If 
this  is  impossible,  as  in  the  case  of  the  iliac 
or  axillary  artery,  digital  pressure  on  the 
main  artery  must  be  made,  and  the  operator 
must  be  prepared  to  thrust  his  finger  into 
the  opening  in  the  wounded  artery  and  to 
plug  it  whilst  operating  with  the  other 
hand. 

The  sac  being  laid  open  by  a  free  incision, 
the  clot  is  to  be  rapidly  turned  out,  and  if 
there  is  haemorrhage  it  must  be  at  once 
arrested.  The  operator  has  now  to  dissect 
or  scratch  through  the  wall  of  the  sac  im- 
mediately above  and  below  the  aperture  of 
communication  with  the  artery,  in  order  to 
pass  two  ligatures  around  the  vessel  and 
thus  secure  it.  If  there  is  no  haemorrhage 
it  will  greatly  facilitate  this  part  of  the  pro- 
ceeding to  introduce  a  good-sized  bougie  or 
catheter  into  the  artery,  so  as  to  gain  an 
idea  of  its  position  and  depth.  A  very 
cautious  dissection  being  then  made  through 
the  sac  of  the  aneurism  half-an-inch  above 
the  opening,  an  aneurism-needle  is  carried 
round  the  artery  distended  by  the  bougie, 
which  is  then  withdrawn,  and  the  ligature 
is  tied.  The  same  steps  are  repeated  below 
the  opening.  If,  on  relaxing  the  tourniquet, 
there  is  no  bleeding,  the  operation  is  com- 
pleted ;  but  if  there  is,  search  must  be  made 
for  the  bleeding  spot  and  the  vessel  must  be 
secured. 

The  term  diffuse  traumatic  aneurism 
is  sometimes  erroneously  applied  to  cases 
of  recent  wound  or  ruptiure  of  a  large  artery, 
in  which  a  large  quantity  of  clotted  blood  is 
extravasated  into  the  tissues  of  the  limb. 
There  will  be  found  no  pulsation  in  the 
swelling  or  in  the  arteries  below  the  seat  of 
the  injury,  and  the  whole  limb  is  cold  and 
congested.  The  treatment  is  the  same  as 
that  described  above,  but  the  operation  will 
be  easier  because  the  wounded  or  ruptured 
artery  will  be  more  readily  found.  At  the 
same  time  the  damage  done  to  the  soft 
structures  is  so  great  that  the  propriety 
of  amputation  must  always  be  considered, 
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particularly  if  there  is  reason  to  suspect  that 
a  ruptured  artery  has  communicated  with 
the  cavity  of  a  large  joint,  or  if  the  main 
vein  is  found  also  to  be  torn.  See  Ar- 
teries, Eupture  and  Wounds  of. 

Christopher  Heath. 

ANGEIECTASIS.    See  Lymphangitis. 

ANGEIOLEUCITIS.      See  Lymphan- 
gitis. 


ANGEIOMA.     See  N^vus. 

ANGULAR  CURVATURE. 

Caries  of  the  Spine. 


See 


ANIMAL  POISONS.  See  Glan- 
ders;  Hydrophobia;  Malignant  Pus- 
tule, &c. 

ANKLE,  Dislocations  at  the. — Dis- 
locations at  the  ankle-joint  are  five  in 
number,  \t[z.  outwards,  inwards,  backwards, 
forwards,  and  upwards.  These  directions 
apply  to  the  position  of  the  foot,  which, 
being  farther  from  the  centre  of  the  body 
than  the  tibia,  is  regarded  as  the  part  dis- 
located. Astley  Cooper,  Malgaigne,  and 
some  others  have  spoken  of  the  tibia  as  the 
bone  displaced,  and  with  some  reason,  in- 
asmuch as  the  foot  is  usually  fixed  on  the 
ground  before  the  ligaments  jdeld  and  allow 
the  tibia  to  be  displaced  from  its  position. 
But  it  is  more  convenient  to  regard  the 
foot  as  the  part  dislocated. 

Dislocations  at  the  ankle  are  more 
frequently  partial  than  complete,  it  being 
comparatively  seldom  that  the  articular 
surface  of  the  tibia  is  completely  separated 
from  that  of  the  astragalus.  When  this 
does  happen,  the  dislocation  is  usually 
compound.  The  partial  lateral  dislocations 
result  from  rotations  of  the  foot  upon  an 
antero -posterior  axis.  The  ligaments  on  one 
side  are  thus  torn  through,  and  the  joint- 
surfaces  gape  on  the  same  side.  Further, 
dislocations  of  the  ankle-joint  are  pecuhar, 
in  that  they  are  usually  associated  with 
fracture,  the  fibula  frequently,  and  the  tibia 
sometimes,  giving  way  under  the  force  pro- 
ducing the  displacement. 

Dislocation  Outwards. —  Partial  dis- 
location of  the  foot  outwards,  with  fracture 
through  the  lower  third  of  the  fibula,  is  by 
far  the  most  common  dislocation  of  the 
ankle-joint,  and  is  often  spoken  of  as  Pott's 
fracture.  It  is  occasioned  by  forcible  ab- 
duction of  the  foot,  and  often  results  from 
simple  falls  in  the  street,  such  as  may 
happen  in  slipping  from  the  kerbstone.  The 
weight  of   the   body  is   suddenly  directed 


through  the  inner  ankle,  and,  as  a  conse- 
quence, the  internal  lateral  ligament  gives 
way,  or  the  tip  of  the  inner  malleolus  is 
broken  off ;  the  outer  surface  of  the  astraga- 
lus then  bears  heavily  upon  the  outer  mal- 
leolus, and  the  fibnla.  ig  ^r^M^^vM'\ — iitQ;e& 
two  to  three  inches  above  the  articular 
surface  of  that  process.  After  fracture  of 
the  fibula,  the  fractured  end  falls  in  towards 
the  tibia,  and  the  malleolus'  becomes 
everted.  Thus  is  produced,  to  use  Pott's 
own  words,  '  a  perfect  fracture  and  a  par- 
tial dislocation.'  The  clinical  signs  are, 
eversion  of  the  foot,  prominence  of  the  in- 
ternal malleolus,  and  a  depression  on  the 
outer  side  of  the  leg  corresponding  to  the 
fracture  of  the  fibula,  at  which  point  cre- 
pitus may  be  elicited  on  manipulation. 
Blood-extravasation,  and  swelling  from 
intra-articular  effusion,  rapidly  follow. 

Rupture  of  the  internal  lateral  ligament, 
or  fracture  of  the  internal  malleolus,  and 
fracture  of  the  fibula,  are  the  only  pathologi- 
cal lesions  usually  admitted  to  occm:  in  Pott's 
fractui-e  ;  but  the  increased  width  between 
the  malleoli,  often  noticeable,  suggests  some- 
thing more,  either  rupture  of  some  of  the 
ligamentous  connections  between  the  outer 
malleolus  and  tibia,  or  a  splitting  off  of  a 
portion  of  tibia  with  the  outer  malleolus. 
This  ahnost  vertical  fracture  of  the  tibia 
was  found  to  have  occurred  in  two  cases 
which  the  writer  has  had  the  opportunity  of 
dissecting.  It  commences  at  the  outer  part 
of  the  articular  surface  of  the  tibia,  and 
appears  on  the  outer  surface  of  that  bone 
above  the  interosseous  tibio-fibular  liga- 
ments. One  of  the  cases  alluded  to  was  a 
recent  case,  the  patient  having  died  of 
more  serious  injuries ;  the  other  was  a  case 
in  which  the  deformity  had  remained  perma- 
nent, and  had  necessitated  the  wearing  of 
an  iron  support.  The  latter  case  was  exa- 
mined fourteen  years  after  the  injury,  and 
the  Une  of  fracture  could  still  be  traced. 
Moreover,  the  fibula  below  was  found  firmly 
ankylosed  to  the  tibia  by  bony  outgrowths, 
showing  that  nothing  short  of  osteotomy 
could  have  corrected  the  deformity  after 
reparation  had  taken  place.  It  is  prob- 
able that  this  fracture  of  the  tibia  may 
occasionally  give  rise  to  difficulty  in 
reducing  the  dislocation,  and  the  prolonged 
convalescence  often  noticed  after  Pott'R 
fracture  may  be  due  to  the  fracture  into 
the  joint. 

When  the  dislocation  of  the  foot  is 
complete,  the  lower  end  of  the  tibia  usually 
bursts  through  the  skin  on  the  inner  side  of 
the  ankle,  and  the  dislocation  thus  becomes 
compound  ;  but  the  writer  has  himself  seen 
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the  foot  thrust  out  at  right  angles  to  the  leg 
without  this  accident  occurring ;  and  it  is 
even  said  that  complete  simple  dislocation 
outwards  has  occurred  without  fracture  of 
the  fibula. 

The  reduction  is  usually  easy.  The  leg 
K  is  placed  at  right  angles  to  the  thigh,  to 
relax  the  gastrocnemius  muscle ;  one  hand 
then  presses  the  tibia  outwards,  whilst  the 
other  is  used  to  draw  the  foot  inwards.  It 
is  unusual  to  find  any  obstacle  to  reduction. 
The  deformity  having  been  overcome,  the 
limb  may  be  put  up  in  three  splints  as  in 
ordinary  fi-actures  of  the  leg,  but  the  outer 
eplint  should  have  its  foot-piece  thickly 
padded  to  press  the  foot  inwards,  and  the 
inner  splint  should  be  so  padded  as  to  press 
the  tibia  out. 

Dislocation  Inwards,  though  next  in 
firequency  to  dislocation  outwards,  is  never- 
theless a  rare  accident,  and,  since  greater 
violence  is  required  to  produce  it,  is  more 
serious.  This  dislocation  is  caused  by  a 
fall  on  the  outer  side  of  the  foot,  or  by  a 
cart-wheel  passing  over  the  ankle.  The 
foot  is  thrown  inwards,  whilst  the  outer 
malleolus  projects  prominently  beneath  the 
skin,  and  the  foot  and  toes  point  down- 
wards. The  inner  malleolus,  against  which 
the  astragalus  is  driven,  is  split  off  from 
the  shaft  of  the  tibia  in  an  upward  and 
inward  direction,  and  the  astragalus  itself 
may  sometimes  be  fractured.  The  outer 
malleolus  may  also  be  fractured,  or  its 
ligaments  torn  through. 

Reduction  is  made  by  first  flexing  the 
leg  on  the  thigh,  then  making  extension  on 
the  heel  and  instep  whilst  pressing  the  foot 
outwards.  After  reduction,  Astley  Cooper 
recommends  that  the  leg  be  laid  upon  an 
outside  splint,  which  is  padded  so  as  to 
press  on  the  fibula  above  the  malleolus, 
and  relieve  the  skin  over  that  process  from 
iiijurious  contact.  It  may  be  more  con- 
veniently swung  in  three  splints,  taking 
care  to  prevent  recurrence  of  the  deformity 
by  arranging  the  pads  in  such  a  way  as  to 
keep  the  foot  straight  and  at  right  angles 
to  the  leg.  The  limb  should  be  taken  down 
and  passive  movement  be  commenced  about 
six  weeks  after  the  injury. 

Dislocation  Backwards  gives  rise  to 
(^-an  appearance  of  shortening  of  the  foot, 
u  whilst  the  heel  is  unduly  prominent  behind,  | 
//  and  the  hollow  spaces  in  front  of  the  tendo 
u  Achillis  are  exaggerated.     The  tibia  forms 
a    firm    projection    beneath    the    anterior  ! 
tendons,  which  are  tense,  and  the  toes  are  ' 
pointed  downwards.   It  may  be  caused,  like  | 
sub-astragaloid  luxations  and  dislocation  of  ; 
the  astragalus  forwards,  by  over-extension  of  ; 


the  foot  on  the  leg,  or  by  stepping  from  a 
vehicle  in  rapid  motion.  The  dislocation 
backwards  may  be  partial  or  complete.  In 
the  former  case,  the  tibia  rests  partly  on 
the  articular  surface  and  partly  over  the 
head  of  the  astragalus  and  the  scaphoid. 
When  complete,  the  tibia  passes  forward 
and  rests  over  the  navicular  and  cuneiform 
bones.  According  to  Hamilton,  a  partial 
dislocation  may  be  consecutive  to  severe 
sprain  and  fi:acture  of  fibula,  being  brought 
about  by  the  action  of  the  muscles  of  the 
calf,  but  such  cases  should  be  regarded 
with  some  suspicion,  as  the  great  swelling 
present  after  these  severe  injuries  may 
readily  obscure,  at  first,  a  partial  displace- 
ment. T\Tiilst  the  tibia  passes  forward 
over  the  scaphoid,  the  fibula  gives  way 
above  the  malleolus,  and  this  process  is 
retained  in  its  normal  relation  to  the  tarsus 
by  its  three  strong  ligaments.  In  a  case 
dissected  by  the  writer  the  extreme  pos- 
terior edge  of  the  articular  surface  of  the 
tibia  was  found  chipped  off.  The  malleolus 
of  the  tibia  may  also  be  found  broken. 

To  reduce  this  dislocation  the  leg  should 
be  flexed,  and  the  heel  being  drawn  forward 
by  one  hand,  the  other  is  used  to  press  the 
tibia  back  into  position.  Should  difficulty 
be  experienced,  the  tendo  Achillis  may  be 
divided.  Though  little  difficulty  has  been 
met  with  in  reducing  the  dislocation,  there 
is  in  this  form  a  tendency  to  reluxation, 
which  must  be  guarded  against.  Pressure, 
directed  so  as  to  push  the  os  calcis  forward 
and  the  tibia  backward,  at  once  suggests 
itself,  but,  if  attempted,  must  be  carried 
out  with  the  greatest  caution,  as  both  these 
bones  are  subcutaneous,  and  sloughing  of 
the  skin  is  likely  to  follow  any  but  the 
gentlest  pressure.  It  might  be  done  with 
hollowed  layers  of  thick  felt  plaster. 

Dislocation  Forwards  causes  length- 
ening of  the  foot  and  diminished  prominence 
of  the  heel.  At  the  same  time,  the  leg  is 
somewhat  shortened,  and  the  malleoli  will 
be  found  lower  than  normal.  The  depres- 
sions in  front  of  the  tendo  Achillis  are  filled 
by  the  displaced  tibia,  and  in  front  of  the 
joint  the  trochlear  surface  of  the  astragalus 
may  be  felt.  It  is  a  very  rare  injury,  there 
being  only  six  cases  on  record.  Extreme 
flexion  of  the  foot  on  the  leg  appears  to  be 
the  primary  cause,  which  is  usually  aided 
by  some  additional  force  appHed  over  the 
tibia.  Great  difficulty  has  been  experienced 
in  attempts  to  reduce  this  dislocation,  but 
a  case  recorded  by  Poland,  in  the  Guy's 
Hospital  Reports  for  1855,  seems  to  indi- 
cate  that  division  of  the  tendo  Achillis  is 
what  is  required  in  order  to  effect  reduction. 
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Before  this  was  done,  all  attempts,  even 
under  chloroform,  had  failed.  After  reduc- 
tion, the  limb  should  be  secured  on  a  back 
splint  with  a  footpiece,  and  there  should 
be  a  hole  in  the  spUnt  large  enough  to 
receive  the  heel,  so  that  it  nowhere  rests  on 
the  wood. 

Dislocation  Upwards,  which  is  some- 

(  times  called  '  Nelaton's  dislocation,'  is  usu- 
ally caused  by  a  fall  from  a  height  on  to 
the  sole  of  the  foot.  Two  cases  have  been 
described  by  Fergusson,  and  one  by  De  Mor- 


gan; two,  also,  are  mentioned  by  Bryant, 
one  of  which  was  double.  In  this  injury  the 
fibula  is  forcibly  detached  from  its  connec- 
tions with  the  tibia,  and  the  astragalus  is 
driven  up  like  a  wedge  between  them.  The 
inner  malleolus  and  articular  end  of  the 
tibia  form  a  very  prominent  swelling, 
tightly  stretching  the  skin  on  the  inner 
side.  The  foot  is  usually  everted,  and  the 
malleoU  approach  the  ground,  so  that  the 
limb  is  shortened.  Eeduction  has  generally 
been  effected  by  extension,  but  in  some 
cases  aU  attempts  to  restore  the  parts  to 
their  normal  positions  have  failed.  The  leg 
being  flexed  on  the  thigh,  and  held  by  an 
assistant,  the  surgeon  should  seize  the  in- 
step and  heel  and  attempt,  by  extension 
and  to-and-fro  movements,  to  disengage  the 
astragalus.  When  reduced  no  tendency  to 
reluxation  has  been  noticed.  Should  the 
means  described  fail  to  reduce  the  disloca- 
tion, it  may  be  justifiable  to  place  a  loop 
over  the  heel  and  instep,  and  make  gradual 
extension  by  means  of  pulleys.  But  great 
care  should  be  taken  not  to  damage  the 
soft  parts  and  so  occasion  sloughing.  When 
reduced,  the  limb  should  be  secured  between 
two  side  splints,  and  be  thus  retained  for 
three  weeks  or  a  month,  when  passive 
movements  may  be  commenced. 

Compound  Dislocation  of  the  Ankle - 
Joint  is  a  very  serious  injury,  but  not  one 
by  any  means  of  necessity  reqmring  ampu- 
tation. Amputation  is  indicated  when  the 
dislocation  is  accompanied  by  much  crush- 
ing or  laceration  of  the  soft  parts,  and  dis- 
tinct sphtting  of  bone.  It  is  required  especi- 
ally in  cases  caused  by  heavy  wheels  pass- 
ing over  the  joint,  and,  less  often,  in  those 
resulting  from  violent  strains.  The  age 
and  constitution  of  the  patient  should  also 
be  taken  into  consideration ;  for  delicate 
and  aged  persons  may  succumb  under  the 
suppuration  an  attempt  to  save  the  foot 
may  subject  them  to.  Excision  of  the 
joint  is  suggested  when  there  is  a  large 
opening  freely  exposing  the  articular  sur- 
faces, and  when  the  bone  protrudes  through 
an  opening  too  small  to  allow  of  its  being 


reduced.  In  the  latter  case,  many  surgeons 
would  be  content  to  saw  off  only  such  an 
amount  of  bone  as  would  allow  of  reduc- 
tion. At  the  ankle  the  malleoH  are  apt  to 
interfere  with  drainage,  and  the  removal  of 
the  protruding  process  provides  for  this  im- 
portant aid  to  recovery ;  but  it  should  be 
remembered  that  after  removal  of  the  ex- 
ternal malleolus  there  is  a  tendency  to  ab- 
duction of  the  foot.  In  the  simplest  cases, 
where  the  wound  is  small,  the  dislocation 
may  often  be  converted  into  a  simple  one 
by  closing  the  wound  at  once  with  a  pad 
soaked  in  compound  tincture  of  benzoin, 
which  forms,  with  the  blood  oozing  from 
the  wound,  a  firm  antiseptic  covering.  The 
limb  may  then  be  fixed  on  a  back  sphnt 
with  a  footpiece,  and  an  ice-bag  be  applied 
over  the  joint.  Should  suppuration  follow, 
the  pad  must  be  removed,  free  exit  allowed 
for  pus,  and  drainage  be  maintained  till  the 
discharge  lessens  or  ceases.  In  more  severe 
cases  the  surfaces  of  the  wound  should  be 
carefully  cleansed  with  carbohc  lotion,  any 
bleeding  vessel  should  be  secured  by  torsion 
or  catgut  Hgature,  tendons  drawn  out  and 
ruptured  should  be  cut  short,  and  any  loose 
pieces  of  bone  be  removed  from  the  joint. 

The  wound  having  been  placed  in  the 
most  favourable  conditions  for  recovery,  and 
the  dislocation  reduced,  the  foot  must  be 
maintained  upon  a  splint  at  a  right  angle  to 
the  leg  ;  for  should  ankylosis  take  place  with 
the  foot  in  an  extended  position,  the  limb 
will  be  of  little  service.  The  splints  usually 
employed  are  a  wooden  back  splint  and  two 
side  splints,  interrupted  opposite  the  ankle  to 
allow  the  dressings  to  be  applied.  But,  in  the 
writer's  opinion,  a  better  sphnt  is  a  simple 
iron  one,  such  as  he  is  in  the  habit  of  using 
for  excision  of  the  ankle.  It  consists  of  a 
thin  fron  plate,  hoUowed  to  receive  the  leg, 
and  its  continuationis  looped  under  the  heel 
(at  such  a  distance  as  to  allow  the  antiseptic 
dressings  to  be  wrapped  all  round),  and  then 
carried  up  as  a  footpiece  to  support  the  sole. 
It  is  covered  with  wax  lint,  and,  the  limb 
being  secured  in  it  by  means  of  waxed  band- 
ages, no  change  in  position  need  be  made  for 
months,  or  until  ankylosis  is  complete.  The 
judgment  of  the  surgeon  having  been  given 
in  the  first  instance  in  favour  of  an  attempt 
to  save  the  limb,subsequent  sloughing,exten- 
sive  suppuration  followed  by  exhaustion,  or 
secondary  haemorrhage  may  compel  him  to 
reconsider  his  opinion,  and  induce  him  to  per- 
form a  secondary  amputationin  order  to  save 
his  patient's  Hfe.         E.  Clement  Lucas. 

ANKLE,  Excision  of  the. — See  Joints, 
Excision  of. 
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ANKLE-JOINT,  Amputation  at  the. 
Various  methods  have  been  proposed  for 
the  performance  of  this  operation — the 
circular  incision;  the  long  dorsal  flap 
method  (Baudens) ;  lateral  flaps ;  and  the 
single  internal  lateral  flap  operation  (Koux, 
S^dillot,  Mackenzie).  Owing,  however, 
mainly  to  the  delicacy  and  thinness  of  the 
flaps,  and  as  a  rule  the  unfavourable  situa- 
tion of  the  cicatrix,  these  procedures  have 
failed  to  bear  the  test  of  experience,  and 
have  been  altogether  superseded  by  the 
mode  suggested  by  Professor  Syme  in  1843. 
This  operation  is  undoubtedly  one  of  the 
most  important  of  the  many  surgical  pro- 
cedures associated  with  the  name  of  that 
surgeon.  The  results,  as  shown  by  statistics, 
leave  no  doubt  as  to  its  merit  and  compara- 
tive freedom  from  risk ;  and  the  writer  is 
of  opinion  that  the  so-called  improvements 
and  modifications  which  have  been  proposed 
should  be  rejected. 

Syme's  Operation — one  indicated,  in 
the  great  majority  of  instances,  in  cases  of 
tarsal  caries — may  be  thus  performed.  Pro- 
vision being  made  for  the  prevention  of 
haemorrhage,  which  can  best  be  accom- 
plished by  Esmarch's  elastic  bandage,  the 
patient  should  be  placed  on  a  table,  with 
the  condemned  foot  overhanging  it.  An 
assistant  should  then  forcibly  flex  the 
foot  upon  the  leg,  and  the  operator,  fixing 
the  foot  with  his  left  hand,  which  he 
places  behind  the  heel,  and  with  his  index 
finger  and  thumb  on  the  points  between 
which  the  incision  should  be  made — viz., 
the  tip  of  the  outer  malleolus  and  a  point 
half  an  inch  below  and  a  little  behind  the 
inner  malleolus — makes  an  incision  with  a 
small  catlin,  straight  across  the  sole  of  the 
foot  and  down  to  the  bone.  Some  sur- 
geons recommend  the  incision  to  be  sloped 
towards  the  heel,  which  diminishes  the  size 
of  the  plantar  flap,  and  renders  the  opera- 
tion easier,  as  there  is  not  then  so  much 
tissue  to  dissect  off  the  bone.  In  cases 
where  there  is  much  prominence  of  the 
heel,  this  modification  may,  in  the  writer's 
opinion,  be  adopted.  Having  made  the 
incision  across  the  sole  of  the  foot,  the  flap 
is  dissected  off  the  inferior  and  lateral  sur- 
faces of  the  bone,  great  care  being  taken  to 
keep  as  close  to  the  bone  as  possible.  This 
dissection  had  best  be  done  with  the  knife 
recommended  for  the  purpose  by  Professor 
Syme — a  short,  blunt-pointed,  stout  scalpel, 
with  a  strong,  roughened  handle.  In  using 
this  knife  there  is  but  slight  risk  of  making 
punctured  wounds  in  the  smaller  vessels, 
the  occurrence  of  which  predisposes  to 
sloughing  of  the  flap.    The   dissection  is 
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continued  backwards  until  the  tendo  AchiUis 
is  reached  and  divided. 

A  straight  dorsal  incision,  at  an  angle 
of  45°  to  the  sole  of  the  foot  and  long  axis 
of  the  leg,  should  then  be  made  between 
the  two  points  already  indicated.  If  the  in- 
cision be  somewhat  arched  in  front,  as  is  done 
when  the  plantar  incision  has  been  carried 
farther  back  than  Syme  recommended, 
the  danger  of  opening  into  the  astragalo- 
scaphoid  joint  should  be  borne  in  mind,  as 
such  an  accident  may  be  a  source  of  much 
embarrassment  to  an  inexperienced  opera- 
tor. In  the  dorsal  incision  the  structures 
in  front  of  the  ankle-joint  are  divided  as 
well  as  the  lateral  ligaments,  and  the  articu- 
lation exposed.  Some  surgeons  prefer  post- 
poning the  division  of  the  tendo  AchiUis 
until  this  stage  of  the  operation  is  reached, 
and  much  may  be  said  in  favour  of  doing 
so  rather  than  at  the  termination  of  the 
dissection  of  the  plantar  flap,  as  recom- 
mended by  Syme.  The  foot  is  then  re- 
moved by  disEirticulation  of  the  ankle-joint.* 
The  soft  tissues  over  the  malleoli  are  next 
dissected  back,  and  these  latter,  together 
with  a  thin  slice  of  the  tibia,  are  removed, 
and  the  divided  surfaces  of  the  bones 
covered  by  the  plantar  flap.  The  bone 
section  should  be  made  at  right  angles  to 
its  axis.  The  anterior  tibial  artery  in  front, 
and  the  posterior  tibial  below  the  inner 
malleolus  having  been  secured,  the  edges 
of  the  flaps  should  then  be  united  with 
numerous  points  of  interrupted  suture, 
careful  provision  being  made  for  drainage 
at  each  angle  of  the  wound,  For  this  pur- 
pose it  has  been  proposed  to  make  button- 
hole incisions  in  the  flap,  a  procedure  which 
is  certainly  to  be  deprecated. 

In  performing  tins  amputation,  it  is  un- 
desirable to  make  the  plantar  incision  from 
malleolus  to  malleolus,  the  evil  results  of 
such  a  course  being  to  render  the  flap  un- 
necessarily long  and  unsymmetrical,  while 
increasing  the  difficulties  of  dissecting  it  off 
the  bone,  and  thus  imperilling  its  vitality. 
The  writer  has  derived  much  aid  in  forming 
the  plantar  flap — the  most  tedious  and  dif- 
ficult part  of  the  operation — from  the  use  of 
von  Langenbeck's  periosteal  raspatory.  An 
objection  has  been  made  to  this  plan  on  the 
ground  that  by  leaving  portions  of  perios- 
teum in  the  flap,  spicula  of  bone  may  be 
developed,  which  prove  a  source  of  trouble  ; 
but  such  osseous  developments  the  writer 
has  never  satisfied  himself  of,  and  there  is 
negative  evidence  to  the  contrary.  In  refer- 
ence to  the  vitality  of  the  flap,  Erichsen 
does  not  consider  the  division  of  the  posterior 
tibial  artery  an  accident  of  serious  moment. 
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a  view  in  which  Lister  and  the  late  Pro- 
fessor Spence  coincide. 

Mackenzie's  Modification,  which  is 
similar  to  that  described  by  Eoux,  consists 
in  making  the  flap  from  the  antero-internal 
aspect  of  the  joint,  thereby  including  the 
posterior  tibial  artery,  and  thus  diminish- 
ing, it  is  alleged,  the  risk  of  sloughing ;  but 
since  it  has  been  shown  that  a  wound  of 
that  vessel  is  not  so  serious  an  accident  as 
is  generally  supposed,  this  modification  can- 
not be  regarded  as  an  improvement  on  the 
original.  In  fact,  the  flap,  being  one  un- 
accustomed to  pressure,  is  at  an  obvious 
disadvantage. 

In  Pirogoff's  Osteo-Plastic  Ampu- 
tation, while  the  line  of  incision  is  the 
same  as  in  Syme's,  the  essential  difference 
is  that  the  posterior  portion  of  the  os  calcis 
is  left  in  the  flap,  and  subsequently  united 
to  the  extremity  of  the  tibia.  Having  made 
the  plantar  incision  as  in  Syme's  amputa- 
tion, a  straight  one  is  made  across  the 
^  dorsum  of  the  foot  half  an  inch  in  front  of 
the  anterior  tibial  edge ;  the  tendons  and 
other  structures  in  front,  and  at  each  side  of, 
the  ankle-joint,  are  divided,  and  the  articu- 
lation opened  into.  The  foot  is  then  ex- 
tended, and  the  os  calcis  divided  obHquely 
downwards  and  forwards,  with  a  saw  fol- 
lowing the  line  of  the  plantar  incision. 
The  soft  tissues  are  then  dissected  off  the 
malleoli,  and  these,  with  a  slice  of  the 
tibia,  removed.  The  cut  surfaces  of  the 
bones  are  then  applied  closely  together, 
and  the  edges  of  the  wound  imited  by 
numerous  points  of  interrupted  suture,  .a 
small  drainage-tube  being  inserted  at  each 
angle. 

The  objections  that  have  been  made  to 
Syme's  amputation  have  been  chiefly  based 
on  its  difiiculty  and  tediousness,  the  un- 
necessary shortening  of  the  limb,  combined 
with  the  risk,  despite  all  precautions,  of 
filoughing  of  the  flap.  Pirogoff  s  modifica- 
tion is  undoubtedly  a  procedure  of  easier 
performance,  getting  rid,  as  it  does,  of  the 
difficulty  attending  the  dissection  of  the 
flap  off  the  OS  calcis.  Moreover,  the  stump 
obtained  is  longer  than  in  Syme's  amputa- 
tion, the  additional  length  corresponding  to 
the  amount  of  bone  left  in  the  flap,  while 
the  heel,  long  accustomed  to  bear  the  weight 
of  the  body,  remains  untouched.  Possessing 
as  it  does  these  advantages,  it  may  be  asked. 
Why  has  not  Pirogoff's  modification  super- 
seded Syme's  ?  The  answer  is  that  in  the 
majority  of  cases  of  caries  of  the  tarsus, 
the  disease  is  seldom  found  locaHsed,  and 
the  portion  of  bone  left  in  the  flap  is 
liable  to  become  affected,  probably  necessi- 


tating further  operative  measures,  whicli 
may  involve  amputation  of  the  leg.  At 
the  same  time,  if  structures,  previously 
healthy  are  dealt  with,  as,  for  example,  in 
cases  of  gun-shot  injury,  Pirogoff's  method 
may  be  selected. 

Pirogoff's  method  has,  in  its  turn,  been 
the  subject  of  much  modification ;  for 
example,  oblique  division  of  the  tibia  up- 
wards and  backwards  (SediUot),  with  the 
view  of  diminishing  the  tension  of  the 
tendo  AchiUis.  This  has  been  properly  ob- 
jected to  on  the  ground  of  its  throwing  the 
point  of  pressure  behind  the  axis  of  the  leg. 
Horizontal  section  of  both  os  calcis  and 
tibia  (Pasquier) ;  leaving  the  malleoli  un- 
touched, and  placing  the  cut  surface  of  the 
OS  calcis  between  them  (Fergusson) ;  con- 
cave section  of  the  os  calcis  and  convex  of 
the  tibia  (Bruns),  are,  among  others,  modi- 
fications which  have  been  made,  but  in 
which  the  writer  fails  to  see  any  advan- 
tage. If  the  operator  has  any  apprehen- 
sion as  to  difficulties  arising  in  keeping  the 
cut  surfaces  of  the  bones  together,  tenotomy 
of  the  Achnies  tendon,  or  suturing  the 
bones  with  silver  wire  or  chromicised  cat- 
gut may  be  adopted.  No  other  modifica- 
tion of  the  operation  is  indicated, 

William  Stokes. 

ANKLE-JOINT,  Diseases  of  the.— 
The  ankle-joint,  concerned  as  it  is  in  trans- 
mitting the  weight  of  the  body  to  the  foot, 
and  also  in  the  movements  of  active  pro- 
gression, is  especially  liable  to  sprains  and 
concussions,  and  thus  to  the  various  in- 
flammatory conditions  to  which  such  in- 
juries give  rise. 

Synovitis,  acute  and  chronic,  is  of 
frequent  occurrence.  The  acute  form  is 
characterised  by  the  usual  symptoms,  pain, 
heat,  and  swelling ;  the  movements  of  the 
foot  on  the  leg  being  restricted,  and  giving 
rise  to  increased  pain.  The  swelling  is  mani- 
fest chiefly  beneath,  and  at  the  sides  of,  the 
extensor  tendons,  but  may  also  extend  to  the 
borders  of  the  tendo  AchiUis. 

The  treatment  will  consist,  in  the  early 
stage,  of  antiphlogistic  measiures,  leeches, 
or  the  appHcation  of  cold;  subsequently, 
of  counter-irritation,  and  the  use  of  pres- 
sure by  strapping  and  bandaging.  The 
joint  is  to  be  kept  at  rest  by  placing  the 
leg  on  a  splint  with  a  foot-piece,  such  as 
Mclntyre's. 

The  chronic  form  of  synovitis  of  the 
ankle  may  result  from  frequent  sprains 
(the  joint  having  once  been  sprained  is 
liable  to  a  recurrence  of  the  injury  because 
of  the  resulting  relaxation  of  its  ligaments), 
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or,  as  is  not  uncommonly  the  case,  may 
have  Its  origin  in  an  articular  ostitis  spread- 
m<^  to  the  joint.  The  scrofulous  form  of 
the  disease  more  often  affects  several  of  the 
articulations  of  the  foot ;  it  may,  however, 
be  confined  to  the  anlde,  producing  the 
usual  pulpy  swelling  of  the  synovial  tissue, 
and,  if  progressive,  leading  to  ulceration  of 
the  cartilages  and  suppuration  of  the  joint. 
Matter  usually  points  at  the  side  of  the 
joint,  and  when  this  stage  has  been  reached, 
crepitus  will  usually  be  felt  on  flexion  and 
extension  of  the  foot. 

At  the  commencement  of  the  disease 
counter-uTitation  by  repeated  small  bUsters, 
or  by  the  actual  cautery,  must  be  used; 
followed  by  strapping  over  mercurial  oint- 
ment, or  by  elastic  pressure. 

In  most  of  the  chronic  forms  of  disease 
of  the  ankle,  or  other  joints  of  the  foot,  the 
part  may  be  kept  at  rest  by  means  of  a 
plaster  of  Paris,  leather,  or  other  splint, 
while  the  patient  goes  about  with  the  aid 
of  a  peg-leg,  which  supports  the  weight  of 
the  body  on  the  bent  knee,  the  foot  not 
being  used. 

The  ankle  is  especially  liable  to  a  form 
of  recurrent  synovitis,  due  to  the  presence 
of  intra-articular  adhesions  which  have  had 
their  origin  in  a  sprain  or  other  injury.  In 
such  cases  there  is  usually  not  much 
synovial  effusion,  though  the  amount  varies 
with  the  use  of  the  joint ;  but  the  patient 
is  afraid  to  use  the  foot  freely,  movement 
in  some  particular  direction  being  always 
restricted  and  painful.  Attempts  at  greater 
activity  being  always  followed  by  increased 
pain  and  swelling,  the  patient  spends  his 
time  between  alternations  of  enforced  rest 
and  painful  endeavours  at  resuming  activity. 
These  cases  are  to  be  treated  by  forcible 
rupture  of  the  adhesions,  which  usually 
produces  an  immediate  cure.  Anaesthesia 
being  produced,  the  adhesions  are  ruptured 
by  forcible  flexion,  after  which  the  foot  is 
fi-eely  moved  in  all  directions.  The  patient 
is  then  to  be  encouraged  to  use  the  foot 
freely.     See  Bone-Setting. 

Suppuration  of  the  ankle-joint  must  be 
treated  by  free  incision  and  drainage,  and 
if  there  be  pulpy  degeneration  of  the  syno- 
vial membrane,  the  diseased  tissue  must  be 
scraped  or  destroyed  with  caustics. 

Should  the  disease  still  progress,  but 
yet  remain  confined  to  the  ankle-joint, 
excision  may  be  performed ;  but  extension 
is  very  apt  to  occur  to  the  neighbouring 
joints  of  the  foot,  in  which  case  amputa- 
tion will  be  needed,  either  by  the  method 
of  Syme,  or  in  the  lower  third  of  the  leg. 
J.  Warrington  Haward. 


ANKYLOSIS. — By  ankylosis  is  meant 
a  joint  stiff  from  changes  in  one  or  more 
parts  of  the  articulation,  in  the  synovial 
membrane  and  capsule,  ligaments,  or  bones. 
The  term  impUes  that  all  active  disease  has 
ceased.  Joints  stiff  from  such  causes  as 
cicatricial  contraction  after  burns,  or  dis- 
eases such  as  ossification  of  tendons,  are 
said  to  be  affected  with  spurious  ankylosis, 
but  such  conditions  will  not  be  considered 
in  the  present  article.  Ankylosis,  always 
the  result  of  inflammatory  action,  may  be, 
(1)  soft  or  fibrous,  (2)  bony  : — 

(1).  Ankylosis,  due  to  changes  external 
to  the  actual  joint,  but  involving  the  parts 
immediately  in  relation  with  it,  is  one  of 
the  commonest  forms.  It  is  usually  due  to 
traumatic  causes.  The  non-elastic  capsule 
and  synovial  membrane  being  torn  by  the 
injury,  probably  associated  also  with  tear 
of  tendons  at  their  insertions,  a  degree  of 
inflammation  is  set  up.  Lymph  is  effused, 
and  binds  the  folds  of  capsule  together,  or 
imiting  the  fibrous  structures  around  the 
capsule  limits  mobility.  Such  adhesions, 
if  neglected,  develop  ultimately  into  ma- 
terial more  or  less  fibrous  and  tough.  The 
inflammation  may  extend  more  widely,  and 
the  capsule  and  ligaments,  at  one  time  in- 
filtrated and  soft,  will  subsequently  shrink 
and  thus  further  impair  mobility.  Too  pro- 
longed rest,  after  even  slight  inflammation, 
will  lead  to  considerable  soft  ankylosis,  as 
may  often  be  seen  after  dislocation  of  the 
shoulder.  The  changes  in  the  cartilage  in 
this  form  will  be  merely  such  as  result 
from  disuse. 

(2).  If  the  cartilages  be  involved,  as  com- 
monly happens  in  pulpy  degeneration  of 
joints,  granulation  tissue,  fibrous  according 
to  its  age,  will  unite  the  opposite  articu- 
lating surfaces.  The  disease  may  stop  here, 
and  the  bands  may  even  ultimately  ossify, 
but  this  rarely  happens.  The  cartilaginous 
tissue  loses  its  characteristic  qualities,  be- 
comes fibrillated,  and  degenerates  more  and 
more  ;  even  though  the  disease  stops  short 
here,  with  the  changes  in  the  parts  around, 
firm  fibrous  ankylosis  results.  Commonly 
the  disease  extends  through  the  cartilaginous 
laminae  and  the  calcified  layer  at  their 
base,  ultimately  involving  the  bone.  Now 
the  opposed  bony  surfaces  come  into  con- 
tact. The  effused  granulation-tissue,  fiUing 
up  the  irregular  erosions,  forms  into  short, 
broad,  fibrous  bands,  which  firmly  unite 
the  opposed  surfaces.  In  the  course  of 
time,  usually  to  be  measured  by  months, 
these  bands  may  ossify ;  thus  bony  an- 
kylosis is  produced,  necessarily  associated 
with  fibrous  ankylosis  around  the  joint.   In 
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the  course  of  years  the  line  separating  the 
contiguous  bones  will  almost  disappear,  and 
on  section  the  canceUi  will  appear  to  pass 
uninteruptedly  across.  A  still  more  com- 
plete bony  ankylosis  is  seen  as  the  result 
of  osteo-arthritis.  Here  not  only  are  the 
bones  welded  together,  but  the  soft  parts 
around  undergo  complete  ossification.  This 
condition  usually  affects  more  than  one 
joint.  It  is  most  frequently  seen  in  the 
small  joints,  such  as  those  of  the  phalanges 
or  tarsus. 

Soft  ankylosis  will  always  permit  of 
some  amount  of  movement.  If  moving 
the   joint,  i.e.    stretching    the    adhesions, 

(causes  pain,  we  may  judge  that  the  an- 
kylosis is  soft ;  but  it  may  be  readily 
mistaken  for  that  which  is  bony  unless 
examination  is  also  made  under  complete 
anaesthesia.  It  is  very  common  to  mistake 
a  joint  held  stiff  by  contracting  muscles 
for  one  which  is  really  ankylosed.  No 
satisfactory  diagnosis,  where  there  is  any 
considerable  degree  of  ankylosis,  can  be 
made  without  the  aid  of  anaesthetics.  A 
greater  or  lesser  degree  of  ankylosis  usually 
follows  a  compound  dislocation,  and  the 
closer  the  normal  apposition  of  the  articu- 
lating surfaces  the  more  likely  is  the  union 
to  be  bony,  e.g.  compound  dislocation  of  the 
elbow  or  ankle  is  more  liable  to  terminate 
in  bony  union  than  that  of  the  knee,  and 
spinal  caries  often  results  in  complete  fusion 
of  two  or  more  vertebrae. 

Pulpy  degeneration  of  joints,  especially 
of  the  knee,  is  apt,  after  more  or  less  de- 
struction of  the  cartilages,  as  the  process  of 
natural  recovery,  to  progress  slowly  to  bony 
ankylosis.  In  the  hip -joint,  however,  this 
result  is  far  less  common. 

The  symptoms  of  ankylosis  consist  of 
impairment  or  loss  of  mobihty ;  pain  on 
manipulation  if  the  soft  ankylosis  is  mo- 
derately recent,  complete  loss  of  move- 
ment under  anaesthesia  if  the  ankylosis  is 
bony.  The  commoner  form  of  ankylosis  is 
the  soft,  arising  from  some  injury,  the  most 
usual  being  dislocation.  A  few  bands  ex- 
ternal to  the  actual  joint  glue  the  folds  of 
the  capsule  together,  but  every  movement 
causes  pain,  and  consequently  rest  is  perse- 
vered in  too  long  ;  or,  as  in  the  case  of  the 
shoulder -joint,  the  movement  of  the  scapula 
on  the  trunk  is  mistaken  for  movement  of 
the  humerus  on  the  scapula.  Degenerative 
changes  follow  as  they  would  in  a  perfectly 
healthy  joint  kept  absolutely  at  rest.  The 
synovia  ceases  to  be  secreted,  the  vascu- 
larity of  the  membrane  diminishes ;  the 
cartUage  tends  more  and  more  to  resemble 
connective  tissue ;  the  bone  becomes  porous, 


light,  and  thin.  Still,  all  this  can  be  re- 
covered from  if  the  adhesions  be  broken 
through.  The  folds  will  again  separate,  and 
with  the  restoration  of  mobility  the  struc- 
tures of  the  joint  will  rapidly  recover. 

Treatment. — It  is  of  the  utmost  im- 
portance to  break  down,  and  not  merely  to 
stretch,  the  adhesions ;  their  situation  can 
be  ascertained  by  localising  the  pain  felt  on 
manipulation  without  an  anaesthetic — that 
is,  by  stretching.  Bearing  in  mind  the  ana- 
tomy of  the  joint  and  the  normal  movements 
of  which  it  is  capable,  a  sharp,  decided  move- 
ment should  be  made,  and  the  adhesion  will 
break  with  an  audible  snap — one  form  of 
'  bone-setting.'  This  treatment  is  especially 
appHcable  to  ankylosis  from  traumatic 
causes,  and  to  those  who  are  pathologically 
young.  Scarcely  any  inflammation  follows  , 
if  the  adhesions  be  really  broken  through  ; 
the  process,  if  efficiently  performed,  is  more 
alarming  than  painful,  and  the  after-treat- 
ment consists  merely  in  passive  and  active 
movements  to  prevent  the  adhesions  from 
re-forming,  with  shampooing  and  douch- 
ing. In  slight,  soft  ankylosis  of  the 
shoulder,  the  wrist,  the  knee,  and  phalangeal 
joints,  the  result  will  be  successful  in  inverse 
ratio  to  the  extent  of  the  adhesions  and  the 
length  of  time  that  has  elapsed  since  the 
inflammatory  action.  The  latter  can  be 
estimated  better  by  the  history  than  by  the 
amount  of  wasting  of  the  muscles,  for  this 
is  often  very  rapid,  especially  in  cases  of 
ankylosis  of  the  shoulder  in  elderly  people. 

In  ankylosis  from  disease,  the  relation 
of  important  vessels  and  nerve -trunks  to 
the  joint,  and  the  possibility  of  their  being 
adherent  to  the  capsule,  must  be  borne 
in  mind,  particularly  in  such  as  are  likely 
to  be  the  subjects  of  atheromatous  changes. 
Especially  should  this  be  remembered  in 
the  case  of  the  hip  and  knee,  in  both  of 
which  joints  undue  extension  might  lead 
to  serious  consequences.  In  the  elbow  it  is 
very  rare  to  restore  perfect  mobility,  even 
after  sHght  ankylosis.  In  soft  ankylosis  of 
the  hip  in  young  children,  gradual  exten- 
sion, to  be  apphed  at  the  outset  in  the  new 
axis  of  the  limb,  is  preferable  to  attempts  to 
rupture  the  adhesions.  Violent  movements 
are  very  hable  to  awaken  the  hip -joint 
disease  in  delicate  subjects,  and  some 
amount  of  ankylosis  with  the  limb  almost 
in  a  straight  position  is  often  the  best  result 
that  can  be  obtained.  The  same  is  true  of 
the  knee-joint,  if  there  is  backward  displace- 
ment of  the  bones  of  the  leg.  Soft  ankylosis 
of  the  knee,  with  the  leg  strongly  flexed  on 
the  thigh,  is  a  common  result  of  neglected 
inflammation  of  the  joint.     Here,  gradual 
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extension  cannot  be  so  well  employed. 
Under  an  anaesthetic  the  limb  can  be 
forcibly  straightened,  the  adhesions  being 
often  better  broken  by  strong  flexion  rather 
than  by  extension.  The  limb  can  thus  be 
placed  in  a  useful  position,  even  though 
some  degree  of  backward  displacement 
results. 

The  results  of  tenotomy  in  the  treatment 
of  ankylosis  are,  as  a  rule,  rather  disappoint- 
ing in  cases  of  hip  and  knee  ankylosis  ;  but, 
as  a  preliminary  to  gradual  mechanical  ex- 
tension, it  is  often  beneficial.  In  division  of 
the  hamstrings  no  attempts  should  be  made 
to  divide  more  than  the  contracted  tendons. 
Treatment  by  gradual  extension,  then,  is 
applicable  to  those  cases  where  the  ankylosis 
is  fibrous  and  the  object  is  not  so  much  to 
attempt  the  restoration  of  mobility  as  to 
place  the  limb  in  a  useful  position.  It  is 
especially  applicable,  therefore,  to  the  hip 
and  knee  when  the  amount  of  organic 
change  suspected  forbids  the  employment 
of  violent  extension ;  but  even  where  the 
adherent  and  contracted  parts  have  been 
forcibly  ruptured,  no  attempt  should  be 
made  to  place  the  limb  at  once  and  fix  it 
in  the  position  it  is  hoped  ultimately  to 
obtain.  The  forcible  extension  should  be 
regarded  only  as  a  preliminary  to  treatment 
by  gradual  extension.  The  weight  and 
pulley  will  be  found  to  answer  better  than 
the  more  complicated  and  expensive  ap- 
paratus. 

Bony  Ankylosis,  when  the  parts  are 
in  good  position,  should  be  left  alone.  An 
exception  may  be  made  in  the  case  of 
the  temporo -maxillary  joint,  in  which,  how- 
ever, disease  is  very  rare.  Here,  by  osteo- 
tomy of  the  ramus  of  the  jaw,  a  false 
joint  may  be  established  with  advantage, 
and  the  joint  itself  has  been  excised  with 
a  good  result.  Bony  ankylosis  of  the 
shoulder  is  exceedingly  rare,  and  admits 
of  no  treatment.  Increased  mobility  of 
the  scapula  makes  very  adequate  amends 
for  the  stiffness  of  the  joint.  In  the  elbow 
complete  mobility  may  be  restored  by  ex- 
cision, but  only  when  the  patient  earnestly 
desires  it  and  fully  appreciates  the  con- 
ditions ;  an  elbow  ankylosed  at  about  a  right 
angle  impairs  but  little  the  utility  of  the 
arm.  In  the  case  of  the  wriet  no  operative 
interference  is  admissible.  In  the  phalanges 
amputation  may  be  necessary  to  get  rid  of 
a  deformed  finger  or  toe.  In  the  case  of 
the  great  toe  excision  can  often  be  per- 
formed with  advantage.  Bony  ankylosis 
of  the  hip  may  demand  treatment  if  the 
deformity  be  great.  Examination  under 
full  ansBsthesia  is,  in  this  case,  imperative, 


and  care  must  be  taken  not  to  mistake  the 
production  of  lordosis  for  movement  at  the 
hip.  The  less  the  destruction  of  the  internal 
parts  of  the  joint,  the  more  favourable  the 
case  for  treatment.  Cases  of  osteo-arthritis 
are  the  most  favourable  of  all.  Subcutaneous 
osteotomy  of  the  neck  of  the  femur  (q.v.), 
by  Adams's  or  Sayers'  method,  is  the  best 
treatment.  The  results  of  the  operation 
in  suitable  cases  are  very  satisfactory.  The 
bone  may  be  divided  also  below  the  tro- 
chanters, but  this  is  not  so  favourable  an 
operation,  though  sometimes  the  only  one 
that  offers.  Complete  bony  ankylosis  of 
the  knee  in  a  faulty  position  may  require 
osteotomy.  The  results  of  Macewen's  opera- 
tion for  genu  valgum  show  the  amount  of 
deformity  that  can  be  rectified  by  simple 
osteotomy,  and  it  will  probably  not  often 
be  found  necessary — as  many  advise — to 
remove  a  wedge-shaped  piece  of  bone.  If 
done,  this  should  be  so  performed  as  to 
preserve  the  epiphysial  line.  Attempts  to 
perform  the  operation  subcutaneously  in 
the  case  of  the  knee  are  not  to  be  recom- 
mended. Bony  ankylosis  of  the  vertebral 
joints  admits  of  no  treatment,  save,  perhaps, 
in  the  case  of  the  sacro-coccygeal  joint. 
See  Bone-Setting;  Jaws,  Closure  of  the; 
Osteotomy.  C.  T.  Dent. 

ANOREXIA.— Loss  of  appetite. 

ANOSMIA. — Loss  of  the  sense  of  smell. 

ANTERO  -  POSTERIOR  SPINAL 
CURVATURE  (not  due  to  spinal  caries  or 
hip-joint  disease)  is  an  exaggeration  of  the 
normal  antero-posterior  curves  of  the  spinal 
column.  If  the  dorsal  curve  with  con- 
vexity backwards  is  most  marked,  the  de- 
formity is  known  as  cyjphosis  (kyphosis)  ; 
and  when  the  lumbar  curve  with  convexity 
forwards  is  predominant,  it  is  known  as 
lordosis  (saddle -back).  Cyphosis  and  lor- 
dosis are  generally  present  in  the  same 
patient,  the  one  compensating  the  other 
in  restoring  the  equilibrium  of  the  body. 
Lateral  curvature  of  the  spine  is  nearly 
always  accompanied  by  some  amount  of 
antero-posterior  curvature.  See  Lateral 
Spinal  Curvature.  Cyphosis,  embracing 
the  whole  spine  from  the  neck  to  the 
sacrum,  is  not  infrequently  met  with, 
where  aU  lumbar  hollow  has  disappeared ; 
but  lordosis  is  always  associated  with  some 
degree  of  cyphosis. 

The  causes  and  pathology  are  the  same 
as  in  lateral  curvature,  except  that  antero- 
posterior curvature  is  more  often  due   to  I 
paralysis  of  the  erectores  spines  muscles,  as  I 
in  infantile  paralysis;    lordosis  is  nearly' 
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(always  present  in  marked  cases  of  pseudo- 
hypertrophic paralysis,  when  the  patient  is 
standing. 

At  first  complete  restoration  to  the  nor- 
mal figure  of  the  spine  is  possible.  In 
cyphosis,  after  the  lapse  of  months  or 
years,  the  bodies  of  the  vertebrae  and  the  in- 
tervertebral substances  become  misshapen, 
and  too  much  wedge-shaped  from  before 
backwards,  so  that  at  last  they  become  so 
fixed  or  ankylosed  that  all  attempts  to  re- 
store the  spine  to  a  normal,  or  even  improved, 
position  end  in  failure.  It  is  always  easier 
to  restore  or  improve  the  position  of  the 
spine  in  lordosis,  where  there  is  much  less 
tendency  to  deformation  and  ankylosis  of 
the  vertebrae. 

Symptoms. — The  patient  generally  com- 
Y  plains  of  much  backache  and  neuralgia 
I  from  irritation  of  the  spinal  nerves.  The 
I  thorax  becomes  contracted  and  flattened 
anteriorly,  or  is  often  pigeon-breasted.  The 
scapulae  are  too  far  apart,  and  their  lower 
angles  too  projecting.  The  abdomen  is  too 
prominent,  and  the  patient  walks  with  a 
slight  waddling  gait.  His  powers  of  en- 
durance are  affected,  and  he  is  easUy  tired ; 
his  general  health  fails,  and  congestive 
headaches  are  frequent. 

The  diagnosis  presents  little  difficulty. 
Lordosis  cannot  be  mistaken  for  anything 
else.  Cyphosis  can  only  be  confounded 
with  spinal  caries.  When  the  cyphosis  is 
of  recent  origin,  all  deformity  and  un- 
natural projection  of  the  spine  disappear 
when  the  patient  Hes  prone  on  the  ground ; 
even  in  severer  cases,  where  the  deformity 
persists  in  the  prone  position,  the  erectores 
spinas  muscles  feel  as  soft  and  normal  oppo- 
site the  chief  prominence  of  the  convexity 
as  at  any  other  point  of  the  spine ;  whereas, 
in  spinal  caries,  the  same  muscles  opposite 
the  seat  of  the  greatest  projection  give  a 
more  unyielding  sensation  to  the  touch, 
and  are  apparently  enlarged,  as  compared 
elsewhere  along  the  spine.  This  softness 
of  the  erectores  spinae  muscles,  with  little 
or  no  pain  on  violently  concussing  the  heels 
while  standing,  and  with  the  presence  of 
some  slight  movement  of  flexion  or  lateral 
flexion  even  in  very  severe  cases,  will  con- 
firm the  diagnosis  of  cyphosis  from  spinal 
caries. 

Prognosis. —  The  tendency  of  antero- 
posterior curvature,  especially  of  cyphosis, 
is  to  become  gradually  worse  if  left  un- 
treated, so  that  the  patient  becomes  prema- 
turely bowed  do^vn  to  the  ground,  as  in  old 
age. 

Treatment. — In  lordosis  and  in  cypho- 
sis, where  the  spine  is  still  movable,  the 


same  treatment  is  advised  as  in  lateral  cur- 
vature, viz.  medical  gjrmnastic  exercises, 
with  attention  to  good  postures  at  all  times. 
No  article  of  clothing  is  to  be  too  tight 
across  the  front  of  the  thorax  or  neck,  when 
the  patient  is  placed  in  the  most  improved 
position  possible. 

In  lordosis,  exercises  effecting  thorough 
flexion  of  the  spine,  e.g.,  sitting  on  the 
ground  with  the  knees  extended,  and  the 
patient  touching  the  toes  without  bending 
the  knees,  or  the  same  while  he  is  standing, 
are  very  useful  in  addition. 

In  cyphosis,  where  the  spine  is  partially 
ankylosed,  and  where  there  is  much  pain 
or  aching  in  the  back,  relief  may  be  ob- 
tained by  the  wearing  of  a  weU-applied 
plaster  of  Paris  jacket,  cut  open  in  front, 
and  made  to  lace  ;  or  a  poro-plastic  or  other 
support  with  pelvic  band,  which  wiU  pro- 
bably have  to  be  worn  for  several  years, 
tni  the  ankylosis  has  become  so  complete 
as  to  admit  of  the  patient  going  about 
without  any  support  at  aU,  free  from  pain 
or  discomfort.  No  treatment  is  required 
in  cases  of  ankylosed  cyphosis  unaccom- 
panied by  pain  or  aching. 

Bernard  Both. 

ANTHRAX.     See  Carbuncle. 

ANTISEETIC   SUBGERY.— By  the 

term  '  antiseptic  surgery '  is  meant  those 
modes  of  treating  wounds  in  which  an  at- 
tempt is  made  to  prevent  fermentation  in 
the  fluids  of  the  wound ;  thus  applied,  the 
term  includes  a  variety  of  methods,  and 
the  use  of  a  large  number  of  antiseptics. 

The  original  aim  of  antiseptic  treat- 
ment was  to  prevent  putrefaction,  and  the 
freedom  of  the  discharge  from  foul  smell, 
was  looked  on  as  proof  that  the  object  of] 
the  treatment  had  been  attained,  and  that  i 
the  patient  was  safe  from  the  risks  usually  | 
associated  with,  and  at  that  time  supposed 
to  be  dependent  on,  a  putrid  state  of  the 
discharge.  As  experience  increased,  it  was, 
however,  soon  found  that,  in  spite  of  absence 
of  smell  from  the  discharge,  the  patient 
was  by  no  means  safe  from  many  of  the 
accidents  at  first  supposed  to  be  closely 
connected  with  putrefaction,  such  as  sup- 
puration, erysipelas,  septicaemia,  and  py- 
aemia. The  rapid  advance  of  science  in 
this  department  has  now  shown  that  many 
of  these  infective  diseases  are  due  to  the 
growth  of  specific  micro-organisms  in  the 
fluids  or  tissues  of  the  patient  afi'ected ;  and 
has  further  taught  us  that  none  of  these 
organisms  produce  putrefaction  in  organic 
fluids.     It  is  thus  evident  that  absence  of 
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smell  is  no  test  of  the  absence  of  these 
septic  agents  from  wonnds ;  for,  on  the  one 
hand,  the  micro-organisms  which  cause 
putrefaction  may  have  been  excluded  from 
the  wound,  or  prevented  from  developing, 
while,  on  the  other  hand,  the  real  septic 
agents  may  be  present  in  an  active  state. 

But  investigations  have  taught  us  that 
the  growth  of  micro-organisms  in  an  or- 
ganic material  is  accompanied  by  changes 
in  that  material,  the  nature  of  these  changes 
depending  on  the  variety  of  bacterium 
which  is  there  developing;  in  fact,  as  the 
result  of  the  growth  of  these  minute  bodies, 
the  organic  matter  undergoes  fermentation. 
These  considerations  have  led  the  writer  to 
enlarge  the  definition  of  antiseptic  treatment 
from  '  treatment  directed  against  the  causes 
of  putrefaction '  to  '  treatment  directed 
against  the  causes  of  fermentation  ' — in 
other  words,  against  the  development  of 
micro-organisms  in  wounds.  It  is  not  neces- 
sary in  the  present  article  to  enter  into  the 
reasons  for  regarding  micro-organisms  as 
the  causes  of  fermentations,  nor  into  the 
mode  in  which  they  act ;  that  they  are  the 
causes  of  the  fermentative  changes  which 
organic  material  undergoes  has  been  tho- 
roughly debated,  and  may  now  be  regarded 
as  settled.     See  Bacterium. 

It  must  not,  however,  be  supposed  that 
it  is  only  by  causing  fermentation  in  the 
wound  that  these  micro-organisms  are 
dangerous.  Some,  no  doubt,  can  only  grow 
in  the  discharges  or  dead  tissues  in  a 
wound,  and  are  unable  to  penetrate  into 
and  live  in  the  body ;  but  nevertheless  these 
may  lead  to  the  formation  of  poisonous 
products  in  the  wound,  which,  being  ab- 
sorbed, give  rise  to  more  or  less  serious 
symptoms,  and  even  to  death  (traumatic 
fever,  septic  intoxication,  and  some  forms 
of  septicaemia),  while  their  local  effect  may 
be  evidenced  by  inflammation,  suppuration, 
&c.  Others,  however,  can  penetrate  directly 
into  the  tissues,  lymphatic  vessels,  and 
blood,  and,  growing  there,  give  rise  to  most 
serious  affections,  (spreading  gangrene,  ery- 
sipelas, pyaemia,  &c.)  It  has,  however, 
been  found  that  means,  sufficient  to  prevent 
the  growth  of  micro-organisms  and  the 
occurrence  of  fermentation  in  wounds,  are 
also  sufficient  to  prevent  the  entrance  of 
these  parasites  into  the  body.  If,  there- 
fore, the  point  aimed  at  in  the  definition  be 
successfully  reached,  all  that  is  required  for 
antiseptic  treatment  will  be  obtained. 

It  is  of  importance  to  note  that  bacteria 
are  not  normally  present  in  the  blood  or 
tissues  in  the  healthy  living  body.  This 
has  been  demonstrated  as  regards  blood, 


milk,  urine,  and  various  of  the  internal 
organs,  by  experiments  which  need  not  be 
referred  to  here.  It  is  also  found  that,  with 
very  rare  exceptions,  the  various  septic  dis- 
eases foUow  wounds — that  the  bacteria  are, 
in  fact,  introduced  into  the  body  through  a 
wound.  In  the  treatment  of  a  case  after 
operation  it  is  therefore  most  important, 
with  the  view  of  preventing  septic  diseases, 
to  direct  our  special  attention  to  the  treat- 
ment of  the  woimd,  in  order  to  prevent  the 
entrance  of  the  noxious  organisms  into  the 
body. 

There  are  two  modes  in  which  attempts 
have  been  made  to  carry  out  the  principles 
described  above.  In  the  one,  various  pre- 
cautions are  taken  with  the  view  of  pre- 
venting the  entrance  of  micro-organisms 
into  the  wound;  in  the  other,  micro-or- 
ganisms are  admitted,  and  then  means  are 
taken  to  prevent  or  interfere  with  their 
growth  and  fermentative  action. 

The  first  principle  is  that  introduced 
by  Sir  Joseph  Lister,  and  his  method  was 
at  first  known  as  the  antiseptic  method, 
though  the  Mrriter  thinks  it  better  to  caU  it 
the  aseptic  method,  in  contradistinction  to 
the  second  class  of  methods,  which  are  also 
all  more  or  less  antiseptic.  This  is  the 
method  with  which  we  have  to  do  in  the 
present  article. 

The  second  principle  may  be  carried 
out  in  various  ways,  which  will  be  con- 
sidered separately,  though,  as  a  matter 
of  fact,  in  practice  the  two  are  frequently 
combined. 

{a)  Various  antiseptics  are  added  to  the 
discharge,  either  in  the  wound,  by  injection, 
&c.,  or  after  it  has  left  the  wound,  with 
the  view  of  rendering  it  an  unfit  soil  for 
the  development  of  micro-organisms — treat- 
ment  by  antiseptics. 

(6)  Means  are  taken  to  allow  the  dis- 
charge to  flow  away  as  rapidly  as  it  forms, 
so  that  it  has  not  time  to  undergo  fermen- 
tation to  any  extent  in  the  wound — free 
drainage. 

(c)  The  discharge  may  be  washed 
away  either  by  water  alone  or  by  water 
containing  antiseptics — treatment  by  irri- 
gation and  immersion. 

{d)  The  wound  may  be  freely  exposed 
to  the  air,  so  as  to  allow  evaporation  to 
take  place.  In  this  way  the  discharge 
becomes  too  concentrated  to  permit  the 
growth  of  bacteria  in  it,  and  at  the  same 
time  the  organisms  being  supplied  with 
plenty  of  oxygen,  their  fermentative  action 
is  diminished — ojpen  treatment.  In  this 
method  means  are  as 'a  rule  taken  to  per- 
mit the  rapid  exit  of  discharge,  and  also 
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very  frequently  the  womid  is  washed  out 
with  an  antiseptic  lotion,  so  that  as  a  mat- 
ter of  practice  all  the  four  principles  just 
alluded  to  are  brought  into  play. 

(e)  If  the  parts  are  kept  at  perfect  rest, 
the  health  of  the  patient  good,  and  not  too 
much  blood  between  the  opposed  surfaces, 
healing  may  occur  without  inflammation 
or  suppuration.  Here  trust  is  placed  in 
the  power  of  the  healthy  tissues  to  destroy 
bacteria.  Acting  on  the  last  two  principles 
we  have  healing  by  scabbing. 

For  the  description  of  the  methods  of 
wound  treatment  mentioned  under  the 
second  heading,  the  reader  is  referred  to 
the  special  articles  on  the  subject;  here  we 
have  only  to  do  with  the  first  principle. 

In  the  Listerian  method  the  object  is  to 
prevent  the  entrance  of  living  organisms 
into  the  wound,  and  with  this  view  a  large 
number  of  precautions  are  taken,  which 
wlQ  be  given  in  detail  in  the  latter  part  of 
this  article. 

A  wound  treated  aseptically,  provided 
that  micro-organisms  are  excluded,  that  the 
drainage  is  good,  the  stitches  not  too  tight, 
and  no  other  local  cause  of  inflammation 
is  present,  follows  what  is  termed  an 
*  aseptic  course.'  No  inflammation  occurs ; 
there  is  no  swelling  nor  redness  of  the 
edges  of  the  wound,  the  skin  around  re- 
maining as  pale  and  lax  as  when  it  was 
stitched  up  at  the  time  of  the  operation. 
The  wounds  are  thus  quite  painless ;  but 
not  only  is  there  absence  of  inflammation 
along  the  cut  edges  of  the  skin,  it  is  also 
absent  from  the  deeper  parts  of  the  wound, 
and  there  is  no  suppuration  even  where  the 
deep  structures  are  not  absolutely  in  con- 
tact. The  discharge  from  the  drainage-tube 
is  purely  serous,  and  rapidly  diminishes 
in  amount,  so  as  to  render  the  drain  un- 
necessary in  a  very  short  time.  Further, 
the  scar  is  linear,  and  very  soon  becomes 
hardly  apparent,  while  it  remains  movable, 
and  does  not  become  adherent  to  the 
deeper  structures. 

While  there  is  this  absence  of  local 
disturbance  in  wounds  treated  aseptically, 
the  constitutional  state  of  the  patient 
remains  good;  in  fact,  if  he  has  not  lost 
much  blood  during  the  operation,  or  if 
the  operation  has  not  caused  shock,  he  is, 
on  recovery  from  the  efiects  of  the  anses- 
thetic,  practically  as  well  as  before.  His 
appetite  is  good,  and  there  is  no  necessity 
for  restricting  his  diet ;  at  the  same  time 
traimaatic  fever  is  absent.  After  an  operation 
performed  aseptically,  and  in  which  there 
is  no  accidental  cause  of  elevation  of  tem- 
perature, such  as  tension,  the  temperature 


remains  normal ;  or  if  the  operation  is  at 
all  extensive,  the  following  changes  are 
observed.  On  the  evening  of  the  operation 
the  temperature  falls  below  the  normal,  it 
then  rapidly  rises  to,  or  it  may  be  a  little 
above,  100°,  reaching  its  highest  point  on 
the  following  morning  or  evening,  and  then 
it  rapidly  falls  to  the  normal  line  again. 
In  some  cases,  before  reaching  the  normal, 
it  fluctuates  for  a  day  or  two  between  99° 
and  100°,  but  the  fluctuation  is  not  within 
the  range  of  fever  temperature,  but  within 
the  normal  range.  It  is  very  seldom  that 
the  pulse  rises  in  equal  proportion  ;  indeed 
it  generally  remains  normal. 

Interference  with  this  typical  course 
may  be  due  to  various  causes,  but  it  is 
generally  occasioned  by  the  entrance  of 
micro-organisms.  If  micro-organisms  have 
entered,  there  is  no  certainty  as  to  the 
result ;  suppuration  and  traumatic  fever 
wiU  almost  certainly  occur,  while  any  of 
the  traumatic  infective  diseases — erysipelas, 
septicaemia,  pysemia,  &c. — may  appear.  Of 
the  disturbing  causes  not  due  to  micro- 
organisms, tension  in  the  wound  from  re- 
tention of  discharge,  or  from  tight  stitches, 
is  the  most  potent.  The  elevation  of  tem- 
perature, which  follows  the  retention  of 
discharges  in  a  wound,  is  often  very  striking, 
and  the  reason  of  its  occurrence  is  not  very 
clear.  At  the  same  time  the  local  effect  is 
to  give  rise  to  pain  and  inflammation  in  the 
wound,  which,  if  not  checked  by  restoration 
of  the  drainage,  may  go  on  to  suppuration. 
This  disturbance  is  easily  remedied  by 
proper  appHcation  of  a  drainage-tube.  If, 
in  spite  of  thoroughly  efficient  drainage, 
the  inflammation  still  goes  on,  the  cause  is 
evidently  the  entrance  of  micro-organisms. 
Tight  stitches  also  cause  inflammation  of 
the  edges  of  the  wound,  which  subsides  as 
soon  as  the  stitches  are  cut  or  removed, 
and  movement  of  the  parts  will  also  inter- 
fere with  the  aseptic  course.  The  irritation 
of  the  antiseptic  employed  may  also  inter- 
fere with  healing,  if  it  is  allowed  to  come 
directly  into  contact  with  the  wound.  It  is 
for  the  purpose  of  excluding  the  antiseptic 
from  direct  contact  with  the  wound,  that 
the  layer  of  prepared  oiled  silk  is  applied 
beneath  the  dressing. 

Carbolic  Acid. — Various  antiseptics  are 
employed  in  aseptic  surgery.  The  first 
which  was  introduced,  and  stiU  in  many 
respects  the  best,  was  carboHc  acid.  This 
is  employed  in  the  form  of  lotions,  oily  and 
spirituous  solutions,  and  gauze  dressing. 
The  carboHc  lotions  are  of  two  strengths, 
2^  p.c.  and  5  p.c.  These  are  watery  solu- 
tions of  the  pure  acid,  and  they  ought  to 
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be  quite  clear.  If  they  are  not  clear,  the 
reason  is  the  presence  of  impurities  in  the 
carboUc  acid,  which  are  apt  to  be  very  irri- 
tating to  the  wound  and  to  the  skin.  The 
5  p.c.  lotion  is  used  for  disinfection  of  the 
skin,  instruments,  and  hands  of  the  operator 
and  assistants,  and  also  for  the  spray.  The 
2^  p.c.  is  the  lotion  used  for  washing  the 
sponges  and  for  cleansing  the  wound 
afterwards. 

Carbolic  oil  is  employed  of  various 
strengths,  generally  1  in  5,  1  in  10,  and  1 
in  20,  consisting  of  carbolic  acid  mixed 
^vith  olive  oil  in  the  foregoing  proportions. 
The  1-5  oil  is  seldom  used,  though  it  is 
occasionally  applied  as  a  dressing  to  very 
foul  wounds.  The  1-10  oil  is  used  as  a 
dressing  for  wounds  in  the  neighbourhood 
of  the  anus,  penis,  &c.  Carbolic  oil  (1-20) 
is  used  for  oiling  catheters  or  other  in- 
struments before  introducing  them  into  the 
bladder.  In  many  cases,  glycerine  solu- 
tions of  carboKc  acid  are  now  employed  in 
place  of  the  oily. 

A  solution  of  carbolic  acid  in  methy- 
lated spirit  (1-5)  is  also  sometimes  em- 
ployed for  injection  into  compound  fraciures 
or  wounded  joints,  where  the  injury  has 
happened  some  hours  before  the  case  is 
seen. 

CarboHsed  gauze  is  the  material  gener- 
ally employed  as  a  dressing  to  guard  against 
the  entrance  of  the  causes  of  fermentation. 
This  is  ordinary  fine  unbleached  tarlatan, 
impregnated  in  various  ways  with  one  pajrt 
of  crystallised  carboUc  acid,  four  parts  of 
common  resin,  and  four  parts  of  paraffin. 
These  materials,  mixed  together,  are  added 
to  an  equal  weight  of  unprepared  gauze. 
The  gauze  ought  to  be  kept  in  a  tin  box, 
closing  tightly,  to.  prevent  evaporation  of 
the  carbolic  acid.  It  is  used  either  in  the 
form  of  folded  dressings,  loose  gauze,  or 
bandages.  The  dressing  consists  of  a  piece 
of  gauze  of  sufficient  size  to  overlap  a  con- 
siderable area  of  skin  around  the  wound ; 
this  is  folded  in  eight  layers,  and  beneath 
the  outer  layer  a  piece  of  macintosh  cloth 
is  placed,  with  the  rubber  side  downwards. 
This  macintosh  ought  to  be  sponged  with 
1-20  carboUc  lotion  before  being  placed  in 
the  dressing. 

The  steam  spray-producer  is  ordinarily 
used.  In  the  glass  vessel  1-20  carbolic 
lotion  is  placed,  and  this,  mixed  with  the 
steam,  is  diluted  to  about  1-30. 

CarboHsed  silk  is  often  used  for  sutures, 
aaid  is  made  by  steeping  silk  thread  in  a 
mixture  of  nine  parts  of  beeswax  and  one 
part  of  carbolic  acid,  melted  together.  As 
the  thread  is  taken  out  of  the  mixture  it  is 


drawn  through  a  cloth  to  remove  the 
superfluous  wax. 

CarboHsed  catgut,  made  by  immersing 
catgut  in  carboHc  oil,  was  formerly  used 
for  Hgatures  and  sometimes  for  stitches ; 
but  lately  a  new  catgut  has  been  employed, 
made  with  a  watery  solution  of  chromic 
and  carboHc  or  sulphurous  acids.  This 
new  catgut  is  kept  dry,  and  an  hour  or  two 
before  use  it  is  immersed  in  1-20  carboHc 
lotion. 

Sponges  are  washed  after  an  operation, 
and  are  then  kept  soaking  in  a  jar  contain- 
ing carboHc  lotion  1-20.  During  an  opera- 
tion they  are  washed  in  1-40  carboHo  acid 
lotion. 

Salicylic  Acid. — Various  substitutes  are 
employed  in  aseptic  work,  one  of  the  best 
being  saHcyHc  acid.  This  is  used  chiefly 
in  the  form  of  lotion,  and  wool  or  jute. 
The  lotion  is  a  saturated  watery  solution, 
and  contains  about  1  part  of  the  acid  in 
300  parts  of  water.  This  is  only  used  for 
washing  wounds ;  carboHc  acid  is  employed 
for  the  disinfection  of  the  hands  and  instru- 
ments, for  the  spray  and  for  washing  the 
sponges. 

SaHcyHc  wool  or  jute  are  cotton  wool 
or  jute  containing  salicylic  acid,  and  two 
different  strengths  are  employed,  the  ma- 
terial having  3  or  10  p.c.  by  weight  of 
salicyHc  acid.  Glycerine  is  generaUy  added 
to  the  solution  in  order  to  make  the  crystals 
stick  better  to  the  wool.  In  applying  the 
dressing,  a  piece  of  perforated  guttapercha 
tissue,  covered  by  carbolic  gauze,  is  placed 
next  the  wound ;  over  this  comes  one 
finger's  thickness  of  the  strong  wool  or 
jute,  and  then  two  fingers'  thickness  of  the 
weak  wool.  No  macintosh  is  required.  In 
some  cases  where  inflammation  is  present, 
this  dressing  is  kept  wet  with  the  saHcyHc 
acid  lotion. 

SaHcyHc  acid  is  also  sometimes  used 
as  a  powder  mixed  with  other  substances, 
such  as  starch,  zinc  oxide,  &c.  The  wound 
is  dusted  with  the  powder  with  the  view  of 
forming  a  crust,  and  healing  is  thus  ob- 
tained by  scabbing.  This  method  is  reaUy 
only  of  use  in  smaU  wounds.  The  objec- 
tions to  its  use  in  large  wounds  are  that 
the  pain  is  great,  the  material  expensive, 
and  there  is  very  apt  to  be  confinement  of 
the  discharge. 

A  salicyHc  ointment  is  used  for  super- 
ficial wounds,  and  is  made  in  the  foUowing 
manner : — Make  a  basis  of  two  parts  of 
paraffin  to  one  part  of  vaseline.  Take  of 
this  twenty-nine  parts,  and  of  powdered 
salicylic  acid  one  part.  SaHcyHc  acid  cream, 
made  by  mixing  saHcyHc  acid  crystals  with 
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glycerine  to  the  consistence  of  cream,  is 
very  useful  for  application  around  a  wound 
where  a  dressing  is  to  be  left  on  for  some 
days.  It  prevents  and  diminishes  the 
eczema  which  sometimes  occurs  under  these 
circumstances. 

Acetate  of  alumina  is  apparently  a  very 
good  antiseptic,  and  is  used  by  Maas  and 
others  in  place  of  carbolic  acid.  The  lotion 
is  a  watery  solution  of  the  strength  of  2^ 
p.c.  The  strength  of  the  spray  is  also  2^ 
p.c.  A  piece  of  protective,  dipped  in  this 
solution,  is  appUed  next  the  wound,  and 
covered  with  lint  soaked  in  the  solution. 
Outside  the  lint  comes  a  piece  of  macintosh, 
and  the  edges  of  the  dressing  are  surrounded 
by  salicylic  wool. 

Eucalyptus  oil  is  a  powerful  antiseptic 
which  is  useful  sometimes  as  a  substitute 
for  carbolic  acid.  It  is  chiefly  employed  in 
the  dressing,  the  gauze  being  made  with 
eucalyptus  oD  instead  of  with  carbolic  acid. 
It  is  not  so  poisonous  nor  so  irritating  as 
carbolic  acid,  and  is  therefore  appHed  in 
cases  where  carbolic  acid  cannot  be  borne, 
but  it  is  not  so  trustworthy  as  an  anti- 
septic. 

Bichloride  of  mercury  is  coming  very 
much  into  fashion  of  late,  and  it  maj'^  per- 
haps ultimately  replace  carbohc  acid,  but 
as  yet  there  are  several  grave  objections 
which  must  be  overcome.  Max  Schede 
employs  two  solutions :  a  weak,  watery 
solution  of  /5th  p.c.  strength,  and  a  strong 
watery  solution  of  ~i\i  p.c.  These  are 
used  for  disinfecting  the  sliin,  and  as  lotions 
for  the  wound,  &c.  For  the  spray  and  the 
disinfection  of  instruments,  carbolic  acid 
is  still  employed.  A  sublimate  dressing 
is  used,  made  by  soaking  gauze  or  wool 
in  the  following  solution :  corrosive  sub- 
limate 10  parts,  glycerine  500  parts,  and  al- 
cohol 4,490  parts.  Von  Bruns  employs  wood 
wool  impregnated  with  ^  p.c.  sublimate 
and  5  p.c.  glycerine.  Sir  Joseph  Lister 
suggests  a  solution  in  serum  for  making 
the  gauze,  thinking  that  the  combination 
with  serum  diminishes  the  irritation  caused 
by  the  sublimate.  As  yet  the  best  mode  of 
employing  it  is  only  being  worked  out. 

Napthalin,  thymol,  iodoform,  and  va- 
rious other  substances  are  also  employed. 

"When  a  wound  becomes  quite  super- 
ficial, various  preparations  of  boracic  acid 
may  be  used  with  advantage. 

Boracic  lotion  is  a  cold,  saturated  solu- 
tion of  boracic  acid  in  water.  Boracic  lint 
is  ordinary  surgical  lint  soaked  in  a  hot 
saturated  solution  of  boracic  acid,  and 
then  hmig  up  to  dry.  Boracic  ointment 
of  various  strengths  is  also  used.     The  full 


strength  ointment  contains,  of  the  same 
basis  as  previously  mentioned  for  saHcylic 
ointment,  5  parts,  and  of  boracic  acid 
crystals  1  part.  Boracic  ointment  may 
also  be  used  of  ^  or  |  the  above  strength. 

For  the  purpose  of  purifying  sinuses, 
ulcers,  &c.,  a  solution  of  chloride  of  zinc — 
40  grs.  to  the  ounce  of  water — is  employed. 
Care  must  be  taken  in  injecting  this  solu- 
tion into  a  wound  that  free  exit  is  allowed, 
otherwise  it  may  pass  into  the  tissues  and 
cause  gangrene. 

An  Aseptic  Operation. —  To  illustrate 
the  best  method  of  using  these  antiseptics, 
let  us  consider,  in  detail,  the  precautions 
necessary  when  carbohc  acid  is  employed. 
It  may  be  convenient,  in  the  first  place,  to 
give  a  Ust  of  the  various  things  required : — 

Carbohc  lotions,  1-20  and  1-40. 

Sponges  which  have  been  kept  soaking 
in  1-20  carbohc  lotion  and  are  washed  in 
the  1-40  lotion  during  the  operation. 

A  large,  flat  dish  in  which  instruments 
can  be  laid  and  covered  with  a  layer  of 
1-20  carbohc  lotion. 

Small  dish,  containing  1-20  carboUo 
lotion,  to  purify  the  skin  of  the  patient. 

Small  dish,  containing  1-40  carbohc 
lotion,  in  which  hands  and  instrument& 
can  be  repurified  during  the  operation. 

Small  dish,  containing  1-40  carbohc 
lotion,  in  which  a  piece  of  protective  oiled 
silk  and  a  piece  of  carbohc  gauze  are  placed 
to  soak.  It  ought  also  to  contain  a  large 
piece  of  thin  muslin,  called  a  guard,  to 
throw  over  the  wound  should  the  spray 
stop. 

A  steam  spray-producer,  containing  1-20 
carbohc  lotion  in  the  glass  vessel. 

Towels  soaked  in  1-20  carbohc  lotion. 

Catgut  steeping  in  1-20  cajcbohc  lotion. 

Drainage-tubes,  horsehair,  and  silkworm 
gut,  in  1-20  carbohc  lotion. 

Stitches,  silver  wire,  carbohsed  silk,  cat- 
gut, horsehair,  &c.,  in  1-20  carbolic  lotion. 

Protective  (oiled  silk  coated  with  coj)al 
varnish  and  a  layer  of  dextrine),  in  1-40 
carbolic  lotion. 

Carbohc  gauze  kept  in  a  tin  box  tiU 
required. 

A  gauze  dressing  containing  macintosh 
cloth,  made  as  already  described. 

Bandages,  of  gauze  or  cahco. 

Narrow  elastic  bandage. 

Safety  pins. 

Before  beginning  the  operation,  blankets 
and  clothes  are  covered  with  pieces  of 
macintosh  cloth,  outside  which  the  soaked 
towels  are  arranged  so  that  instruments, 
sponges,  &c.,  may  be  laid  down  without 
being  contaminated.  The  skin,  in  the  neigh- 
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bourhood  ol  the  seat  of  operation,  is  then 
thoroughly  washed  with  1-20  carboUc  acid, 
though  this  is  generally  done,  in  hospitals, 
an  hour  or  two  before  the  operation.  In 
any  case  the  skin  ought  to  be  thoroughly 
washed  with  the  lotion  immediately  before 
commencing  the  operation.  This  purifica- 
tion is  absolutely  essential,  because  the  skin 
is  covered  with  dust  containing  bacteria, 
which  also,  apparently,  are  abundant  about 
the  hairs,  and  they,  possibly,  also  pass  into 
the  follicles.  These  must  be  destroyed,  or 
rendered  incapable  of  development,  other- 
wise they  would  spread  into  the  wound, 
and  render  the  other  precautions  useless. 
This  purification  of  the  skin  is  carried  out 
by  wasliing  it  well  with  1-20  carbolic  lotion, 
the  antiseptic  being  allowed  to  act  for  some 
time.  It  is  well  also,  having  first  washed 
the  neighbourhood  thoroughly,  to  apply, 
over  the  seat  of  operation,  a  large  cloth  or 
towel  soaked  in  the  1-20  solution  and  to 
aUow  this  to  remain  on  the  part  an  hour, 
or  longer  if  possible.  The  part  ought  also 
to  be  shaved  thoroughly,  especially  the 
head,  where  a  sufficiently  large  area  of 
hair  should  be  removed  to  allow  satisfac- 
tory overlapping  of  the  dressing. 

The  purification  of  the  hands  of  the 
operator  and  his  assistants  ought  also  to 
be  thoroughly  done,  special  attention  being 
paid  to  the  nails  and  the  folds  of  skin  about 
the  nails.  This  is  best  done  with  1-20  car- 
bolic lotion,  though,  in  some  cases,  1-40  is 
sufficient,  and  not  only  the  fingers,  but  the 
whole  hand,  should  be  washed. 

The  instruments  are  purified  by  immer- 
sion in  1-20  carbolic  lotion  before  the 
operation.  A  tin  or  porcelain  trough,  filled 
with  the  1-20  solution,  is  employed  for 
this  purpose,  the  instruments  being  placed 
in  it  some  time  before  the  operation.  They 
are  not  merely  dipped ;  they  must  remain 
in  the  lotion  for  some  time,  because  the 
carbolic  acid  requires  a  Uttle  time  to  act  on 
the  grease  or  dirt  on  them.  The  teeth  of 
toothed  instruments  ought  also  to  be  cleaned 
thoroughly,  and  forceps  locking  by  catches 
ought  to  be  widely  opened,  so  as  to  aUow 
the  solution  to  come  in  contact  with  every 
part.  The  whole  instrument  must  be  im- 
mersed, for  if  only  the  point  be  purified,  it 
may  happen  that  the  impure  handle  is  in- 
advertently brought  into  contact  with  the 
wound  during  the  course  of  the  operation. 

The  spray  is  useful  in  many  ways. 
Whether  it  instantly  kills  aU  the  bacteria 
floating  in  the  air  is  certamly  open  to  ques- 
tion, but  it  constantly  bedews  the  surface 
of  the  wound  with  carboHc  lotion,  so  that 
if  living  organisms  do  fall  in,  the  action  is 


contmued,  while  it  will  hinder  their  deve- 
lopment if  they  should  not  be  killed.  It 
also  keeps  the  hands  and  instruments  con- 
stantly moist  with  the  lotion.  Fortunately 
there  are  not  many  bacteria  floating  about 
in  air,  unless  the  dust  has  been  disturbed 
by  sweeping,  &c.,  which,  of  course,  ought 
never  to  be  done  immediately  before  an 
operation  or  the  changing  of  a  dressing. 

The  arteries  are  ligatured  with  catgut. 
There  are  three  different  sizes,  the  finest 
being  that  ordinarily  employed  for  the 
smaller  vessels.   All  Hgatures  are  cut  short. 

Drainage  may  be  carried  out  by  means 
of  tubes,  or  by  capillarity — best  by  tubes. 
India-rubber  tubes  are  employed  with  holes 
cut  in  them  at  short  intervals.  They  are 
inserted  to  the  deepest  part  of  the  wound, 
care  being  taken  to  use  a  sufficient  number 
to  drain  all  the  recesses.  At  the  outer  end 
they  are  cut  flush  with  the  surface  of  the 
skin,  because,  if  they  project,  they  may  be 
compressed  and  rendered  inefficient.  To 
keep  the  tube  from  slipping  in,  two  threads 
of  carboHsed  silk  are  fastened  into  it  at  its 
orifice  and  tied  in  a  knot.  This  knot,  held 
between  the  dressing  and  the  skin,  retains 
the  tube  in  position.  It  is  not  essential 
that  the  orifice  of  the  tube  should  be  at  the 
most  dependent  part  of  the  wound,  because 
the  fluid,  as  it  forms,  wells  out,  and,  not 
being  putrid,  that  which  Hes  at  the  bottom 
of  the  tube  does  not  cause  irritation.  In 
cases  where  the  most  dependent  opening 
would  be  near  sources  of  putrefaction,  it  is 
well  to  have  the  drainage-tube  in  another 
part  of  the  wound,  even  though  it  be  not 
so  dependent.  Thus,  in  inguinal  hernia 
the  tube  would,  no  doubt,  be  in  the  most 
dependent  part  if  its  orifice  were  close  to 
the  pubes,  but  as  that  would  be  too  near  to 
sources  of  putrefaction,  such  as  the  vagina 
and  penis,  the  orifice  of  the  tube  ought  to 
be  at  the  outer  angle  of  the  wound. 

Absorbable  tubes  are  also  sometimes 
employed,  made  of  decalcified  bone.  The 
bone  is  decalcified,  drilled,  and  soaked  in 
carbolic  and  chromic  acids.  These  tubes 
do  not  require  removal;  they  disappear, 
by  absorption,  in  a  few  days. 

Drainage  by  capillarity  is  carried  out 
by  catgut  or  horsehair.  These  drains  are 
only  apphcable  to  wounds,  they  are  not 
suitable  for  abscesses. 

The  accurate  stitching  of  the  edges  of 
the  wound  is  another  feature  in  aseptic 
surgery.  In  operating  asepticaUy,  the  same 
care  need  not  be  taken  to  remove  as  little 
skin  as  possible  as  is  necessary  in  wounds 
treated  by  other  methods,  where  swelUng 
and  inflammation  of  the  edges  are  expected. 
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One  may  take  away  a  wide  sweep  of  skin, 
such  as  would  seem  to  render  hopeless  any 
attempt  to  bring  the  edges  of  the  wound 
into  apposition,  and  yet  if  the  edges  can 
only  be  opposed,  and  if  the  wound  remains 
aseptic,  union  by  first  intention  may  be 
expected  along  the  whole  line.  Three  kinds 
of  stitches  are  employed.  The  first  are  the 
so-called  'button  stitches.'  These  are  flat 
pieces  of  lead  with  a  hole  in  the  middle. 
They  are  applied,  at  some  distance,  on  each 
side  of  the  edge  of  the  wound,  and  con- 
nected by  strong  silver  wire  drawn  tight 
enough  to  permit  the  edges  of  the  wound 
to  come  easily  together.  Then  silver  wire 
stitches  are  inserted,  taking  a  good  hold  of 
the  tissue,  termed  '  stitches  of  relaxation,' 
and,  in  the  intervals  between  these,  nu- 
merous '  stitches  of  coaptation,'  consisting 
of  carbolised  silk,  horsehair,  or  catgut  are 
introduced,  in  order  to  bring  the  cutaneous 
margins  accurately  together.  If  the  silver 
stitches  are  found,  in  a  few  days,  to  be  too 
tight,  they  can  be  cut,  but  there  ought  to 
be  no  hurry  in  removing  the  stitches  unless 
they  are  positively  doing  harm. 

The  wound  having  been  stitched,  and 
ef&cient  drainage  secured,  the  dressing  is 
now  apphed.  In  order  to  protect  the  mar- 
gin of  the  wound  from  the  irritation  of  the 
antiseptic,  a  piece  of  protective  is  interposed 
between  the  gauze  and  the  wound.  The 
protective  is  cut  a  little  larger  than  the 
wound,  but  care  must  be  taken  not  to  pub 
on  too  large  a  piece.  There  is  nothing 
antiseptic  in  its  substance,  and  it  protects 
the  discharge  beneath  it  from  the  action  of 
the  carbohc  acid ;  therefore,  if  at  any  part 
it  projects  beyond  or  comes  close  to  the 
edge  of  the  dressing,  it  allows  the  causes  of 
putrefaction  to  spread  inwards  beneath  it, 
and  prevents  the  carbolic  acid  from  acting 
on  this  putrefying  discharge.  This  protec- 
tive is  dipped  in  1-40  carbolic  lotion  before 
being  apphed. 

Outside  the  protective  a  piece  of  gauze, 
wet  in  the  1-40  carbohc  lotion,  is  placed, 
overlapping  the  protective  in  all  directions. 
If  the  gauze  is  not  wet,  particles  of  Hving 
dust  might  be  apphed  directly  to  the 
wound. 

The  protective  and  wet  gauze  constitute 
the  '  deep  dressing.'  This  may  often  be 
left  undisturbed  for  several  days,  only  the 
superficial  dressing  being  changed.  In  this 
way  the  wound  is  not  irritated  by  the  ap- 
pHcation  of  carbolic  acid  to  it  every  time 
the  dressing  is  changed.  This  deep  dress- 
ing must  be  treated  as  a  wound,  being  itself 
covered  with  gauze  soaked  in  the  lotion. 
If  the  deep  dressing  is  to  be  left  on  for  any 


length  of  time  it  is  weU  to  rub  some  salicylic 
cream  around  the  wound. 

The  gauze  dressing  should  overlap  the 
wound  to  a  considerable  extent  in  all  direc- 
tions. It  is  fixed  on  by  a  gauze  or  caHco 
bandage.  During  the  movements  of  the 
patient,  the  edge  of  the  dressing  might 
become  separated  from  the  skin,  and  air 
pass  into  the  space  thus  formed.  To  pre- 
vent this,  a  piece  of  narrow  elastic  bandage 
is  applied  round  the  edge  of  the  dressing, 
its  general  arrangement  varying,  of  course, 
with  the  situation. 

The  next  point  is  the  changing  of  the 
dressing.  It  is  only  in  very  rare  cases  that 
it  is  necessary  to  change  it  the  same  even- 
ing. The  only  cases  in  which  this  is  usually 
done  are  large  empyemata  or  very  laxge 
abscesses,  and  cases  of  amputation  at  the 
hip-joint,  where  the  discharge  of  bloody 
serum  is  profuse,  and  where  there  is  but 
little  space  for  overlapping  of  the  dressing. 

As  a  rule,  the  dressing  ought  to  be 
changed  entirely  the  day  after  the  opera- 
tion, the  deep  part  as  well  as  the  superficial. 
The  dressing  is  changed  under  the  spray, 
all  the  precautions  as  to  disinfection  of 
hands  and  instruments  being  taken.  In 
removing  the  dressing,  care  must  be  taken 
that  the  edge  next  the  spray  is  first  raised, 
so  that  the  spray  passes  into  the  angle  be- 
tween the  dressing  and  the  skin.  The  con- 
dition of  the  stitches  and  the  drainage-tubes 
are  attended  to ;  a  new  dressing  is  then  ap- 
plied in  the  same  way  as  before  described. 
In  future,  the  dressing  is  changed  whenever 
discharge  is  found  to  have  come  through 
at  the  visiting  hour ;  if  there  is  no  discharge 
through,  and  no  other  reason  exists  for 
changing  the  dressing,  it  is  left  till  next  day 
at  visit,  and  then  the  same  rule  is  followed. 
A  dressing  is  never  left  longer  than  a  week 
unchanged. 

When  the  wound  becomes  quite  super- 
ficial, boracic  dressings  may  be  used.  The 
wound  is  washed  with  boracic  lotion,  a 
piece  of  protective  dipped  in  the  lotion  is 
apphed,  and  outside  this  one  or  more 
layers  of  boracic  lint,  overlapping  the  pro- 
tective weU  in  all  directions.  This  dressing 
is  changed  every  two  or  three  days. 

Boracic  dressing  is  also  very  useful  for 
ulcers.  Where  these  are  septic,  the  solution 
of  chloride  of  zinc — 40  grs.  to  the  ounce  of 
water^is  thoroughly  applied  to  the  sur- 
face, and  the  skin  around  is  washed  with 
1-20  carbohc  lotion.  In  place  of  the  chloride 
of  zinc  solution  iodoform  is  sometimes 
used.  In  any  case  the  boracic  dressing  is 
afterwards  employed.  The  chloride  of  zinc 
or  iodoform,  as  a  rule,  requires  only  to  be 
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applied  once,  but  should  putrefaction  not  be 
eradicated  the  appHcation  is  repeated.  In 
some  cases  boracic  or  salicylic  ointments 
are  preferable  to  the  protective,  especially 
where  there  is  any  cavity,  or  where  the 
patient  dresses  the  ulcer  himself.  Outside 
the  ointment  comes  the  boracic  lint.  Where 
much  inflammation  is  present,  the  boracic 
lint  may  be  used  as  water  dressing,  the  wet 
boracic  lint"  being  covered  with  a  piece  of 
macintosh. 

Treatment  of  Abscesses. — One  of  the 
most  important  points  is  the  position  of  the 
opening.  The  ordinary  rule  is,  as  formerly, 
that  the  most  dependent  point  should  be 
selected,  but  there  are  many  cases  in  which 
this  rule  ought  not  to  be  followed.  The 
discharge  which  flows  from  an  abscess- 
cavity  after  the  first  pus  is  evacuated  is, 
under  aseptic  treatment,  purely  serous  in 
character,  and  apparently  un irritating. 
There  is,  therefore,  no  harm  done  if  it  is  left 
to  well  out,  so  long  as  there  is  no  hindrance 
to  its  exit.  On  the  other  hand,  if  an  abscess 
be  pointing,  say  close  to  the  anus,  and  is 
opened  where  it  points,  micro-organisms 
are  very  likely  to  get  in,  and  if  this  occurs, 
the  course  of  the  abscess  may  be  altogether 
different;  the  cavity  will  suppurate,  and 
healing  be  delayed,  or  burrowing  of  pus 
may  occur,  and  sinuses  remain  open  for  a 
very  long  time.  It  is  thus  of  much  more 
importance  to  avoid  putrefaction  than  to 
provide  a  dependent  opening.  A  psoas 
abscess,  for  example,  pointing  at  the  upper 
and  inner  part  of  the  thigh,  ought  not  to  be 
opened  where  it  points,  but  above  Poupart's 
ligament  in  the  neighbourhood  of  the  an- 
terior superior  spine,  or,  better  stiU,  in  the 
loin.  Again,  retro-pharyngeal  abscess  is 
best  opened  by  an  incision  at  the  upper 
and  posterior  border  of  the  stemo-mastoid, 
a  cpnal  being  burrowed  in  front  of  the 
vertebrae  to  the  abscess.  This  has  been 
done  with  complete  success  both  by  Pro- 
fessor Chiene,  of  Edinburgh,  and  by  the 
writer.  Again,  in  hip-joint  abscess  pointing 
near  the  perineum,  an  incision  should  be 
made  in  the  healthy  tissues  lower  down  the 
thigh,  and  a  canal  burrowed  to  the  abscess. 
The  great  rule,  then,  in  opening  abscesses 
is  to  make  the  incision  as  far  as  possible 
from  sources  of  putrefaction. 

When  an  abscess  is  opened,  iastead  of 
dealing  tenderly  with  the  pyogenic  mem- 
brane, as  was  formerly  done,  under  the  im- 
pression that  it  was  a  hurtful  thing  to 
injure  it,  we  now  empty  the  cavity  tho- 
roughly, especially  in  the  case  of  chronic 
abscesses,  in  order  to  get  out  all  curdy 
masses  of  pus  which  may  have  gravitated 


to  the  bottom  of  the  abscess,  and  in  many 
cases  we  scrape  out  the  pyogenic  mem- 
brane with  a  sharp  spoon.  When  this  is 
done,  opportunity  is  given  for  the  rapid  ad- 
hesion  of  the  greater  part  of  the  waU  of  the 
abscess-cavity. 

The  abscess  is  opened  with  the  same 
precautions  as  were  previously  detailed  as 
regards  other  wounds,  the  cavity  is  emptied, 
contents  scraped  out  in  the  case  of  chronic 
abscesses,  and  free  drainage  provided,  the 
points  mentioned  before  being  carefully 
attended  to.  The  same  sort  of  dressing  is 
applied  in  the  same  way,  with  the  excep- 
tion that  no  protective  is  required,  its  use 
being  to  promote  healing  of  the  incision  in 
the  skin.     See  Abscess. 

So  much  for  wounds  made  by  the  sur- 
geon; there  remains  for  consideration  the 
case  of  wounds  produced  accidentally.  Here 
the  problem  is  different  from,  and  much 
more  difficult,  than  the  former.  In  the 
cases  we  have  as  yet  been  considering,  we 
had  merely  to  keep  out  septic  particles  ;  in 
the  present  instance,  these  particles  have 
already  gained  admission,  and  therefore  we 
have  not  only  to  prevent  the  entrance  of 
more,  but  also  to  destroy  those  already 
present. 

The  purification  of  the  wound  is  effected 
by  washing  it  out  with  carboHc  lotion,  pro- 
vided the  accident  happened  within  twenty- 
four  hours  of  the  case  coming  under  treat- 
ment. This  must  be  done  very  thoroughly. 
The  best  way  is  to  use  a  syringe,  with  a 
gum-elastic  catheter  attached  to  it.  The 
point  of  the  catheter  is  introduced  into  all 
the  recesses  of  the  wound,  and  the  1-20 
lotion  is  injected  through  it.  Care  is  taken 
that  the  lotion  can  flow  out  freely.  The 
skin  around  must  also  be  thoroughly  washed 
with  the  same  lotion,  and  aU  dirt  carefully 
removed.  If  necessary,  the  orifice  of  the 
wound  is  enlarged,  and  in  any  case  free 
drainage  by  means  of  tubes  is  provided. 
The  drainage  and  subsequent  treatment  is 
the  same  as  in  wounds  made  by  the  sur- 
geon. If  the  wound  was  made  twenty-four, 
to  forty-eight  hours  before  being  seen,  a 
stronger  solution  is  used,  viz.,  the  1-5 
spirituous  solution.     See  Wounds. 

W.  Watson  Cheyne. 

ANTISEPTICS  are  substances  which 
are  directed  against  the  causes  of  putrefac- 
tion. Now  the  putrefactive  as  well  as  other 
fermentative  processes  have  been  shown  to 
be  due  to  the  growth  of  micro-organisms  in 
the  fermenting  material.  Antiseptics  may 
combat  this  fermentation  in  two  ways: 
either   they  may   directly  kiU  the  micro- 
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organisms — the  cause  of  the  fermentation, 
or  they  may  by  their  presence  in  the  fer- 
mentable material  prevent  the  growth  of 
these  organisms,  though  they  do  not  inter- 
fere with  their  vitality.  In  either  case  the 
fermentative  change  does  not  occur. 

The  value  of  antiseptics  has  been  tested 
in  various  ways,  but  the  most  exact  method 
is  that  used  by  Dr.  Koch.  It  is  now  ascer- 
tained that  many  of  these  micro-organisms 
have  two  stages  of  existence — an  adult  form 
when  the  organism  is  rapidly  growing,  and 
a  resting  or  spore  form  which  provides  for 
its  fatm-e  existence.  It  has  farther  been 
shown  that  in  the  adult  form  these  bodies 
are  comparatively  easily  killed,  while  in 
the  spore  form  they  are  very  resisting.  In 
order,  then,  to  test  the  value  of  any  par- 
ticular antiseptic  as  a  germicide,  it  is  neces- 
sary to  determine  its  relations  both  to  the 
adult  bacteria  and  to  the  spores.  To  do 
this,  threads  are  impregnated  with  pure 
cultivations  of  these  organisms  in  both  con- 
ditions, and  are  rapidly  dried.  They  are 
then  placed  in  solutions  of  the  antiseptics 
to  be  tested,  washed  in  boiled  water,  and 
planted  in  a  suitable  soil.  If  they  have 
not  been  killed  they  grow ;  if  they  do  not 
grow  the  conclusion  is  that  they  have  died. 
In  the  case  of  infective  organisms  the 
matter  can  be  further  tested  by  inoculating 
the  threads  into  animals.  The  spore -bearing 
organisms  generally  used  are  the  baciUi  of 
anthrax ;  the  non-spore-bearing  ones  are 
micrococcus  prodigiosus.  To  test  the  value 
of  an  antiseptic  to  prevent  the  develop- 
ment of  micro-organisms,  it  is  mixed  in 
certain  proportions  with  the  cultivating 
materials. 

With  regard  to  the  antiseptics  used  in 
surgery,  the  following  results  were  obtained 
in  regard  to  the  destruction  of  spore-bearing 
organisms. 

a.  A  certain  number  destroyed  the  spores 
of  bacillus  anthracis  within  twenty-four 
hours.  These  were  carboHc  acid  (5  per 
cent,  in  water),  chlorine  water  freshly  pre- 
pared, bromine  water  (2  per  cent.),  iodine 
water,  permanganate  of  potash  (5  per  cent, 
in  water),  bicliloride  of  mercury  (goloo  ^ 
water). 

6.  In  the  case  of  some  of  the  solutions 
the  spores  had  to  be  immersed  for  several 
days  before  they  were  destroyed :  perchloride 
of  iron  (5  per  cent,  in  water)  for  six  days, 
chloride  of  lime  (5  per  cent,  in  water)  for 
two  to  five  days,  quinine  (1  per  cent,  in 
water),  with  hydrochloric  acid,  for  ten  days. 

c.  Others,  again,  had  little  or  no  effect 
on  the  spores,  such  as  alcohol,  glycerine, 
boracic  acid  (5  per  cent,  in  water),  benzoic 


acid  (saturated  watery  solution),  thymol 
(5  per  cent,  in  alcohol). 

The  adult  bacteria  and  non-spore-bear- 
ing bacteria  are  much  more  easily  killed. 
Thus  carbolic  acid  solution  (5  per  cent,  in 
water)  kills  these  in  less  than  two  minutes  ; 
indeed  much  weaker  solutions  act  very 
rapidly :  sulphurous  acid,  unless  very  strong, 
has  little  or  no  effect  on  spores,  but  non- 
spore-bearing  bacteria,  if  moist,  are  killed 
in  one  to  two  minutes  by  a  vapour  contain- 
ing '986  volume  per  cent,  of  sulphurous 
acid ;  solutions  of  bichloride  of  mercury  in 
water  of  1  to  5,000,  or  stronger,  probably 
kill  instantly. 

For  surgical  purposes  it  is  also  of  great 
importance  to  laiow  what  amount  of  the 
disinfectant  must  be  present  in  any  given 
material  to  prevent  the  development  of  the 
organisms.  Here,  also,  the  bichloride  of 
mercury  is  by  far  the  most  potent,  for  added 
to  a  gelatinised  infusion  of  meat  in  the 
proportion  of  1  to  3,000,000  no  develop- 
ment occurred.  Allyl  alcohol  is  also  very 
potent,  a  very  small  trace  being  sufficient 
to  hinder  development.  CarboHc  acid, 
boracic  acid,  sahcyHc  acid,  benzoic  acid,  and 
eucalyptol,  prevent  development  in  propor- 
tions varying  from  1  to  700  to  1  to  1,500 ; 
quinine  1  to  625 ;  chloral  under  1  to  400  ; 
fl,lcn1|(^l  1  to  12A- ;  iodine,  chlorine,  and  bro- 
mme,  1  to  1,000  to  1  to  5,000. 

In  selecting  these  substances  for  the 
treatment  of  wounds,  there  are  several 
points  to  be  borne  in  mind,  of  which  the 
following  two  are  perhaps  the  most  im- 
portant. In  the  first  place  several  of  the 
materials  mentioned  before  combine  with 
albumen,  and  the  resulting  mixture  or 
compound  is  generally  less  powerfully 
antiseptic  than  the  original  substance. 
Thus,  if  carbolic  acid  is  added  to  such  a 
material  as  Pasteur's  fluid  (a  solution  of 
various  salts),  a  proportion  of  1  to  600,  or 
less,  is  sufficient  to  prevent  development, 
while  in  the  case  of  milk  the  -svriter  has 
found  that  the  amount  of  carboUc  acid 
requires  to  be  increased  to  about  1  to  50 
before  complete  arrest  of  development  oc- 
curs. And  thus  in  the  case  of  the  discharge 
from  wounds,  an  antiseptic,  which  by  the 
above  method  of  investigation  is  found  not 
to  be  very  powerful,  may  in  reality  answer 
the  purpose  better  than  one  which  is 
stronger.  A  striking  example  of  this  is 
shown  in  recent  experiments  of  Schill  and 
Fischer  on  the  disinfection  of  phthisical 
sputum.  For  it  was  found  that  bichloride 
of  mercury,  which  in  reahty  is  the  most 
powerful  of  antiseptics  when  added  to 
phthisical  sputum  even  in  strong  solution. 
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did  not  destroy  the  tubercle  bacilli  so  rapidly 
as  carbolic  acid. 

Another  point  to  be  noted  is  that  some 
of  these  antiseptics  are  objectionable  on 
account  of  their  poisonous  and  irritating 
properties.  Thus  one  of  the  chief  objec- 
tions to  corrosive  sublimate  is  the  fact  that 
when  used  sufi&ciently  strong  to  be  really 
effectual,  it  causes  inflammation  of  the 
skin.  Of  course  this  objection  may  in 
some  instances  be  overcome,  and  in  fact, 
with  regard  to  corrosive  sublimate.  Sir 
J.  Lister  finds  that,  when  mixed  with 
serum,  it  loses  to  a  great  extent  its  irritat- 
ing properties,  while  it  still  retains  a  suffi- 
cient amount  of  antiseptic  power. 

The  manner  of  using  these  various  anti- 
septics in  the  treatment  of  wounds  will  be 
found  under  Antiseptic  Surgery. 

W.  Watson  Cheyne. 

ANTRUM,  Diseases  of  the.  — S^^- 
puration  or  Empyema  of  the  Antrum  is  a 
form  of  chronic  abscess,  but  with  the  pecu- 
liarity that  the  pus  is  seldom  completely 
shut  in,  so  as  to  produce  distension. 

In  the  great  majority  of  cases,  the  mat- 
ter constantly  escapes  by  the  anterior  or 
posterior  nares,  and  it  is  this  discharge 
which  first  attracts  the  patient's  attention. 

When  escaping  from  the  anterior  nares 

upon  the  handkerchief,  the  discharge  is  apt 

»  to  be  attributed  erroneously  to  ozsena,  but 

I  the  absence  of  the  characteristic  crusts  and 

»  foetor  sufficiently  mark  the  distinction.     In 

ozsena,  the  patient  as  a  rule  has  lost  the 

sense  of  smeU,  and  is  unconscious  of  his 

Iofifensiveness,  whereas  in  cases  of  pus  in 
the  antrum  the  patient  is  conscious  of  an 
occasional  unpleasant  odour,  but  is  not  dis- 
agreeable to  his  neighbours,  though  the 
discharge  when  blown  on  to  the  handker- 
chief may  be  offensive. 

Often  a  patient  suffering  from  pus  in  the 
antrum,  complains  only  of  a  disagreeable 
taste  in  the  throat  and  mouth,  on  waking  in 
tne  morning,  particularly  if  he  sleeps  habi- 
tually on  the  side  opposite  to  that  of  the 
affected  antrum,  the  piurulent  fluid  then 
slowly  flowing  backwards  into  the  pharynx, 
and  being  partially  swallowed,  with  great 
detriment  to  the  digestion. 

In  the  exceptional  cases  where  the  open- 
*•  ing  into  the  nose  is  closed,  the  pus  tends  to 
accumulate,  and  produce  (Mstension  of  the 
antrum,  with  absorption  of  the  bony  walls, 
by  which  the  characteristic  crackHng  ie 
produced.  It  may  be  doubted,  however, 
whether  some  at  least  of  these  cases  are  not 
instances  of  cyst  of  the  wall  of  the  antrum, 
the  contents  of  which  have  become  pm^ulent. 


In  cases  of  distension  the  pain  is  severe, 
and  of  a  neuralgic  and  intermittent  charac- 
ter, but  in  the  ordinary  form  there  is  little 
more  than  an  occasional  sense  of  uneasiness 
and  weight  about  the  jaws,  so  indistinct  as 
often  to  be  no  guide  to  the  side  on  which 
the  mischief  exists.  In  the  great  majority 
of  cases  empyema  of  the  antrum  depends 
upon  inflammation  of  the  lining  mem- 
brane of  the  cavity,  caused  by  the  fangs 
of  decayed  teeth,  which,  if  not  actually  per- 
forating the  membrane,  are  in  close  proxi- 
mity to  it,  either  from  unusual  depth  of  the 
sockets,  or  fi'om  absorption  of  the  inter- 
vening thin  portion  of  bone.  It  is  possible, 
however,  that  the  mischief  may  be  set  up 
by  extension  of  catarrhal  inflammation  from 
the  nose,  by  blows  on  the  face,  or  even  by 
the  pressure  of  parturition  in  the  case  of  an 
infant. 

A  careful  examination  of  the  teeth  will, 
in  most  cases,  show  which  of  them  is  in 
fault,  and  though  the  first  and  second 
molars  are  those  of  which  the  fangs  most 
frequently  cause  mischief  in  the  antrum,  it 
must  be  remembered  that  the  _  canine  fre- 
quently, and  the  incisors  more  rarely,  are 
connected  with  an  unusually  extensive 
antrum. 

The  extraction  of  a  decayed  tooth  or 
fang  may  be  followed  by  an  immediate 
discharge  of  pus,  in  which  case  an  enlarge- 
ment of  the  opening  will  probably  be  re- 
quired, but  frequently  the  tooth  which  set 
up  the  mischief  has  been  long  extracted, 
and  it  then  becomes  necessary  to  perforate 
above  the  alveolus.  For  this  purpose  a 
perforator,  a  gimlet,  or  an  ordinary  trochar 
of  medium  size  may  be  employed.  If  the 
bone  happens  to  be  thin  any  instrument 
passes  through  readily,  and  the  operator  is 
aware  that  he  has  entered  a  cavity,  and 
may,  if  he  does  not  hold  the  perforator 
judiciously  short,  transfix  it,  and  come  in 
contact  with  orbital  plate.  But  in  many 
j  cases  the  bone  is  extremely  dense,  and  the 
i  instrument  is  gripped  so  tightly  that  it  is 
;  impossible,  until  it  is  withdrawn,  to  be  sure 
that  the  cavity  of  the  antrum  has  been 
reached. 

Whether  the  perforation  be  made  through 
or  above  the  alveolus,  an  ordinary  Eusta- 
chian catheter  of  silver  or  vulcanite  will  be 
foimd  very  convenient  for  washing  out  the 
antrum,  and  a  simple  india-rubber  ear- 
syringe  with  a  bullet-joint  will  be  suffi- 
ciently powerfiil  for  the  purpose.  Ordi- 
narily, fluid  injected  through  the  perforation 
flows  readily  fi:om  the  nose,  bringing  away 
a  quantity  of  more  or  less  inspissated  pus  of 
an  offensive  character ;  but  occasionally  the 
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cavity  of  the  abscess  does  not  comnninicate 
with  the  nose,  and  the  fluid  must  then  be 
allowed  to  flow  back  by  the  perforation. 

The  after-treatment  of  these  cases  con- 
sists in  maintaining  the  aperture,  which  is 
often  difficult,  until  all  purulent  secretion 
has  ceased,  in  washing  out  the  cavity  at 
least  twice  daily  with  warm  Condy's  fluid 
and  water,  and  in  throwing  in  a  small 
quantity  of  stimulating  lotion  such  as 

Zinci  sulphatis,  gr.  ij.  ad  v. ;  Aquae  rosEe, 

"When  the  opening  is  above  the  alveolus, 
there  is  little  danger  of  particles  of  food 
entering  the  cavity;  but  when  the  per- 
foration is  through  the  alveolus,  food  will 
readily  penetrate,  unless  an  artificial  den- 
ture be  appHed  so  as  to  cover  the  opening 
during  mastication.  If  this  is  employed,  a 
tube  should  be  fitted  to  the  perforation  so 
as  to  maintain  its  caHbre,  and  thus  the  oc- 
casional introduction  of  a  trochar  may  be 
dispensed  with.  Still,  it  must  be  allowed 
that  the  cure  of  empyema  of  the  antrmn  is 
often  very  tedious,  and  that  many  months 
may  elapse  before  a  patient  can  dispense 
with  daily  washing  out  of  the  cavity. 

Since,  as  has  been  already  said,  disten- 
sion of  the  antrum  with  facial  deformity 
occurs  only  in  cases  in  which  the  matter 
does  not  discharge  into  the  nostril,  it  is  easy 
to  mistake  an  instance  of  the  kind  for  a 
sohd  tumour  of  the  upper  jaw,  should  the 
amount  of  distension  not  be  sufficient  to 
produce  much  thinning  and  crackling  of  the 
bone.  Again,  it  appears  possible  that  the 
fluid  portion  of  the  matter  contained  in  the 
antrum  may  drain  away,  leaving  behind  it 
a  soHd  mass  of  inspissated  pus  and  choles- 
terine,  which,  as  in  a  case  of  the  writer's, 
may  by  its  presence  induce  partial  absorp- 
tion of  the  floor  of  the  antrum  with  a  pro- 
trusion of  the  palate,  and  all  the  symptoms 
of  maxillary  tumour.  In  order,  then,  to 
avoid  an  error  which  has  overtaken  very 
excellent  surgeons,  it  is  advisable  in  all 
cases  of  tumour  of  the  upper  jaw  in  which 
the  nature  of  the  swelling  is  not  obvious,  to 
perforate  the  antrum  beneath  the  cheek,  be- 
fore incising  the  skin  of  the  face  and  taking 
the  necessary  steps  for  removal  of  the  jaw. 

The  secondary  effects  produced  by  dis- 
tension of  the  antrum  are  sometimes  serious. 
Thus  protrusion  of  the  eyeball  from  eleva- 
tion of  the  floor  of  the  orbit  is  not  in- 
frequent, and  cases  of  permanent  amaurosis 
have  been  recorded  by  Salter  and  Gaine, 
while  occasionally  death  has  been  known  to 
follow  suppuration  within  the  antrum. 

Cysts  of  the  upper  jaw  are  by  no  means 
uncommon  in  which  no   connection  with 


the  teeth  can  be  made  out,  but  which 
certainly  do  not  fill  or  in  any  way  occupy 
the  antrum.  In  fact  it  may  be  doubted 
whether  the  old  term  *  hydrops  antri '  is 
not  altogether  a  misnomer,  the  cases  which 
have  hitherto  been  grouped  together  under 
that  name,  being  either  cysts  of  the  wall  of 
the  antrum,  or  cysIs~alto^ether  outside  the 
antrum,  pushing  in  its  wall  as  they  develop.- 
Theliistory  of  these  cases  is  one  of  gradual, 
painless  enlargement  of  some  part  of  the 
upper  jaw,  usually  close  above  the  alveolus, 
the  bony  wall  becoming  so  thin  as  to  crackle 
like  parchment,  or  eventually  being  simply 
membranous,  in  which  case  a  characteristic 
bluish  appearance  is  seen  on  lifting  the  lip, 
and  fluctuation  can  be  readily  perceived. 

In  the  earlier  stage  of  the  complaint, 
when  the  jaw  is  distended  and  absorption 
is  not  so  far  advanced  as  to  make  the 
nature  of  the  case  clear,  a  puncture  with  a 
trochar  will  probably  evacuate  cystic  fluid, 
often  containing  cholesterine,  and  differing 
entirely  from  the  mucous  secretion  of  the 
lining  membrane  of  the  antrum.  On  in- 
cising a  cyst  a  quantity  of  dark-coloured 
fluid  of  varying  consistency  escapes,  and 
the  finger  passes  into  a  smooth  cavity  not 
perforated  by  the  fangs  of  teeth,  and  quite 
outside  the  antrum.  By  cutting  away  a 
portion  of  the  cyst-wall  so  as  to  insure  a 
free  drainage,  the  cure  of  the  cyst  is  gra- 
dually brought  about,  but  very  slowly.  The 
same  form  of  cyst  is  found,  but  less  fre- 
quently, in  the  lower  jaw. 

Adams,  Girald^s,  and  Luschka  have 
shown  that  both  single  and  multiple  cysts 
develop  occasionally  from  the  wall  of  the 
antrum,  £ind  project  into  the  cavity,  and 
that  nolypoid  gp:owths  form  in  the  same 
situation.  A  case  recently  recorded  by  Sir 
James  Paget  supplies  a  symptom  of  such 
polypoid  growths  hitherto  unnoticed,  viz., 
the  constant  flow  from  the  nostril  of  the 
affected  side  of  clear  watery  fluid  in  con- 
siderable quantity!  TEe  patient,  a  lady 
aged  49,  suffered  for  nearly  two  years  from- 
this  inconvenience,  and  was  then  relieved, 
and  ultimately  cured,  by  the  use  of  sul- 
phate of  zinc,  locally  and  internally,  as  re- 
commended by  Brodie  in  a  similar  case. 
The  patient  dying  firom  causes  unconnected 
with  the  antrum,  its  '  floor  was  found  to  be 
covered  with  two  broad-band  convex  poly- 
poid growths,  deep  clear  yellow  with  the 
fluid  infiltrated  in  their  tissue.  They  looked  ^ 
like  very  thin  walled  cysts,  but  were  formed ' 
of  very  fine  membranous  or  filamentous 
tissue  infiltrated  with  serum.' 

Epithelioma. — The  tubular  form  of  epi- 
thelioma may  originate  in  the  antrum,  or^ 
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commoacin::  "''  *h'^  ^^^^^i  may  secondarily 
;-r^r^l]p  fl^n  oT^fviim  THg  gTowth  Is  charac- 
torised  by  great  rapidity  of  development  and 
softness,  and  the  surrounding  structures  are 
apt  to  be  rapidly  involved.  Hence  tumours 
of  this  class  were  formerly  considered  as  ex- 
amples of  soft  cancer.  When  beguming  on 
the  nasal  mucous  membrane,  the  stoppage 
of  the  nostril  is  generally  the  first  symptom 
noticed,  and  possibly  temporary  relief  may 
be  obtained  by  the  removal  of  so-called 
polypi.  When  the  disease  begins  in  the 
antrum  it  leads  to  a  rapid  expansion  of  the 
cheek,  with  stretching  and  thinning  of  the 
skin,  which  eventually  becomes  involved 
and  ulcerates,  giving  exit  to  a  foetid  watery 
discharge  and  the  protrusion  of  a  yellow 
fungous  growth.  The  nose  and  the  orbit  be- 
come secondarily  involved,  and  the  growth 
is  apt  to  find  its  way  into  the  several  fossae 
of  the  outside  of  the  skull. 

In  the  treatment  of  this  form  of  disease 
early  and  free  removal  of  the  upper  jaw 
offers  the  only  chance  of  permanent  cure. 
Christopher  Heath. 

ANUS.  See  Atresia  Ani  ;  Fissure  of 
THE  Anus  :  Pruritus  Axi. 

AORTA,  Abdominal.  See  Abdominal 
Aneurism. 

AORTIC    ANEURISM    has  of   late 

years  been  submitted  to  surgical  treatment 
with  an  encouraging  amoimt  of  success. 
As  regards  the  pathology,  diagnosis,  and 
general  treatment  of  aneurism  of  the  arch 
of  the  aorta  reference  must  be  made  to 
medical  treatises,  and  the  writer  will  con- 
fine himself  to  the  indications  for  surgical 
interference  of  various  kinds. 

A  sacculated  aneurism  of  the  arch  of  the 
aorta  is  to  be  diagnosed  in  the  early  stages 
by  its  pressure  effects,  viz.,  pain,  venous 
congestion  and  dyspnoea.  The  position  of 
the  sac  will  materially  influence  each  of 
these;  thus  a  sac  pressing  against  the 
sternum  is  more  painful  than  one  pressing 
back  against  the  trachea,  whilst  the  latter 
will  give  rise  to  urgent  dyspnoea  in  a  very 
early  stage.  Increased  dulness  on  percus- 
sion is  a  very  important  sign,  and  when 
this  is  combined  with  a  strong  impulse  syn- 
chronous with  the  impulse  of  the  heart, 
but  not  necessarily  accompanied  by  a  hridt, 
the  diagnosis  of  aortic  aneurism  is  con- 
firmed. 

The  tendency  of  an  aortic  aneurism  to 
appear  externally  is  regulated  very  much 
by  the  site  of  the  sac.  If  on  the  ascending 
portion  of  the  arch,  the  sac  presses  against 
the  sternum,  producing  gradual  absorption 
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of  the  front  wall  of  the  chest,  and  com 
municating  a  marked  impulse  to  the  right 
side  of  the  sternum  as  high  as  the  sterno- 
clavicular joint,  which  may  be  invaded  by 
the  tumour  in  the  later  stages.  If  on  the 
transverse  portion  of  the  arch  the  sac  en- 
counters but  little  resistance  in  an  upward 
direction,  and  hence  is  apt  to  invade  the 
interclavicular  notch,  to  compress  the  tra- 
chea and  occasionally  the  oesophagus,  and 
to  produce  marked  spasm  of  the  larjmx  by 
interference  with  the  left  recurrent  larjTi- 
geal  nerve.  When  a  sac  of  this  kind  rises 
into  the  neck  it  is  a  matter  of  uncertainty 
to  which  side  it  should  be  allotted,  since  a 
tumour  projecting  most  to  the  right  by  no 
means  necessarily  originates  on  the  right 
side,  and  vice  versa.  Some  assistance  in 
diagnosing  this  point  may  be  derived  from 
the  radial  pulses,  which  should  be  carefuUy 
exajnined  both  with  the  finger  and  sphyg- 
mograph.  A  diminution  of  the  right  radial 
pulse  would  generally  indicate  an  aneurism 
of  the  root  of  the  innominate  ;  but  the  fact 
must  be  borne  in  mind  that  occasionally 
the  right  subclavian  comes  off  from  the 
lower  part  of  the  arch  and  may  be  com- 
pressed by  an  aneurism  of  the  arch  or  by 
some  other  tumour.  It  becomes  necessary, 
therefore,  to  compare  the  two  carotids  and 
to  investigate  the  blood-supply  of  both  sides 
of  the  head.  The  condition  of  the  pupil  on 
the  affected  side  should  also  be  noted,  since 
it  is  not  infrequently  contracted  from  inter- 
ference with  the  sympathetic  trunk,  though 
in  certain  other  cases  dilatation  has  been  / 
noted. 

Given  a  case  of  aneurism  of  the  arch 
of  the  aorta,  in  which  the  symptoms  are 
steadily  increasing  in  severity,  notwith- 
standing the  employment  of  rest,  regulated 
diet,  and  various  drugs,  the  question  of  sur- 
gical interference  may  be  fairly  entertained 
under  the  heads  of  a,  distal  ligature ;  h,  gal- 
vano -puncture ;  c,  introduction  of  certain 
foreign  substances  : — 

a.  The  distal  ligature  may  be  applied 
to  either  carotid  and  either  subclavian ;  or 
to  the  two  vessels  of  the  right  side,  either 
simultaneously  or  consecutively.  Dr.  Cockle 
was  the  first  to  direct  attention  to  the  re- 
markable curative  effects  produced  (under 
a  mistaken  diagnosis)  upon  aneurisms  of 
the  arch,  by  ligature  of  the  left  carotid  in 
the  hands  of  Eigen  and  TiUanus,  and  at 
his  suggestion  the  writer  tied  the  left  carotid 
in  a  case  of  unquestioned  aortic  aneurism 
in  1872.  The  patient,  a  farm-labom-er  of 
forty-eight,  had  well-marked  symptoms  of 
aortic  aneurism,  which  was  thought  to  in- 
volve the  transverse  portion  of  the   arch. 
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The  relief  afforded  by  the  ligature  of  the 
left  carotid  was  marked.  Within  forty-eight 
hours  the  patient  was  able  to  lie  on  his  right 
side,  which  he  had  previously  been  unable 
to  do.  The  prominence  of  the  right  side  of 
the  sternum  and  right  sterno-clavicular  ar- 
ticulation gradually  subsided,  and  the  pul- 
sation in  the  epistemal  notch  disappeared. 
A  year  after  the  operation  the  patient  was 
well  and  quite  comfortable,  and  a  few 
months  later  resumed  his  laborious  occu- 
pation, with  the  result  that  the  aneurism 
began  again  to  increase  and  eventually 
burst  in  the  middle  line  externally,  four 
and  a  half  years  after  the  operation.  The 
aneurism  proved  to  be  one  of  the  ascending 
portion  of  the  arch.  The  operation  has 
been  repeated  by  Holmes,  Barwell,  Pirogoff, 
Kuster,  and  the  writer,  whose  second  case 
proved  rapidly  fatal  from  cerebral  anaemia, 
the  right  carotid  proving  to  have  been  pre- 
viously occluded.  StiU  the  relief  given  in 
at  least  seven  cases  is  very  encouraging, 
and  since,  with  improved  methods  of  tying 
large  vessels  {see  Ligatures),  the  risk  of 
tying  the  common  carotid  is  considerably 
reduced,  it  may  be  hoped  that  the  operation 
will  be  more  extensively  employed  than 
heretofore. 

The  double  distal  ligature  has  been  fre- 
quently applied  on  the  right  side,  and  once 
at  least  (Barwell)  on  the  left  side.  In  the 
majority  of  instances  the  double  ligature 
has  been  performed  for  supposed  innomi- 
nate aneurism  more  or  less  involving  the 
aorta,  but  in  several  examples  the  disease 
has  proved  to  be  purely  aortic,  as  in  the 
writer's  case  which  occurred  in  1865,  the 
patient  surviving  four  and  a  half  years. 
Mr.  BarweU,  in  1879,  first  applied  the 
double  distal  ligature  on  the  right  side  for 
aneurism  diagnosed  as  aortic,  the  patient 
living  fifteen  months  in  fair  health  and 
comfort,  and  he  was  followed  by  Dr. 
Lediard,  whose  patient  lived  ten  months, 
and  by  Dr.  Wyeth,  whose  patient  lived  one 
year. 

Mr.  Barwell  {International  Encyclo- 
pcedia  of  Surgery)  has  endeavoured  to 
distinguish  the  two  classes  of  cases  suitable 
for  the  distal  ligature  as  follows  : — 

*For  Deligation  of  Left  Carotid. — Tu- 
mour symptoms  upon  and  somewhat,  but 
not  far,  to  the  left  of  middle  Hne,  and  rising 
into  epistemal  notch,  or  beneath  left  sterno- 
mastoid.  Left  venous  congestion,  alteration 
of  left  carotid,  and  to  a  much  less  degree, 
of  left  radial  pulse.  Paralysis  of  left  vocal 
cord;  obstruction  to  entrance  of  air,  equal 
on  both  sides  of  chest ;  sometimes  altera- 
tion of  left  pupU. 


'  For  Deligation  of  Bight  Carotid  and 
8ubclavia/n. — Tumour  symptoms  on  right 
of  median  line ;  marked  changes  in  right 
radial  and  carotid  pulses ;  venous  congestion 
on  right  side,  affecting  first  and  chiefly  head 
and  neck.  Afterwards,  with  increase  of  tu- 
mour, right  arm  and  chest  and  right  vocal 
cord  may  be  paralysed;  or,  tumour  symp- 
toms on  right  of  and  upon  mesial  line, 
running  up  to  sterno-clavicular  joint  and 
epistemal  notch ;  venous  congestion  on  left 
side ;  alteration  of  right  pulse,  tracheal 
dyspnoea.' 

It  appears  to  the  writer,  however,  im- 
possible to  lay  down  any  hard-and-fast 
diagnostic  lines,  since  each  case  must  be 
taken  on  its  merits;  but  he  would  remark 
that  in  both  his  cases  of  distal  ligature 
which  survived  the  operations  over  four 
years  and  a  half  each,  the  aneturism  was  on 
the  ascending  portion  of  the  arch,  and  that 
both  patients  were  equally  benefited,  the 
one  by  the  double  ligature  on  the  right  side, 
the  other  by  a  single  Hgature  on  the  left. 
The  balance  of  safety  lies  therefore  clearly, 
cceteris  jpa/rihus,  in  favour  of  a  single  liga- 
ture on  the  left  side. 

6.  The  production  of  clot  within  an 
aortic  aneurism  by  the  employment  of 
electrolysis  wiU  be  discussed  under  that 
heading. 

c.  The  introduction  of  foreign  bodies 
into  an  aneurismal  sac,  with  the  view  of  en- 
tangling fibrine  and  thus  bringing  about  a 
cure,  is  a  very  desperate  remedy.  The  first 
case  in  which  the  late  Mr.  C.  Moore  intro- 
duced many  yards  of  fine  iron  wire,  died  of 
acute  pericEirditis  and  general  inflammatory 
symptoms  due  to  the  foreign  body.  No 
better  results  have  followed  the  substitution 
of  horsehair.  Probably  the  safest  foreign 
body  will  be  found  in  fine  darning-needles 
introduced  in  pairs  and  crossing  one  another 
within  the  sac,  so  as  to  entangle  the  blood 
and  lead  to  coagulation.  The  small  expe- 
rience of  Mr.  Marshall  and  the  writer  has 
been  favourable  as  regards  the  innocuous- 
ness  of  the  method,  but  not  as  respects  the 
permanent  effects  of  the  treatment.  Fm-- 
ther  experience  is  wanted  as  to  the  time 
during  which  the  needles  may  be  safely  re- 
tained— probably  at  least  forty- eight  hours. 
Mr.  Puzey's  very  interesting  case  will  be 
found  in  the  article  Acupuncture. 

Christopher  Heath. 

AORTIC  TOURNIQUET.— A  large 
horse-shoe  tourniquet  contrived  by  Lister 
for  compressing  the  abdominal  aorta  imme- 
diately to  the  left  of  the  umbilicus  in  ampu- 
tating at  the  hip-joint.     See  Davy's  Lever. 
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APHONIA,  i.e.  loss  of  voice — hoarse- 
ness or  dysphonia,  if  the  voice  is  only  im- 
paired— is  caused  by  conditions  in  which 
(a)  the  expiratory  current  of  air  is  too  weak 
to  throw  the  approximated  and  tense  vocal 
cords  into  vibration ;  (6)  the  approximation 
of  the  vocal  cords  is  impeded ;  (c)  their 
tension  is  either  rendered  impossible  or  is 
excessive ;  (d)  the  cords  themselves  are 
pathologically  changed ;  (e)  their  vibration 
is  rendered  impossible. 

Such  conditions  are  met  with — 

(a)  1.  In  cases  of  emphysema  and  of 
extreme  general  weakness.  2.  In  cases  of 
complete,  or  nearly  complete,  obstruction 
of  the  lower  air-passages  by  internal  tu- 
mours, foreign  bodies,  sub -glottic  webs,  ex- 
ternal compression.  3.  After  tracheotomy 
jor  wounds  of  the  trachea. 

(b)  1.  In  cases  of  nervous  paralysis, 
as  (a)  in  bilateral  or  unilateral  paralysis 
of  the  recurrent  laryngeal  nerves ;  (/S)  in 
functional  paralysis  of  the  adductors  of 
the  vocal  cords ;  (7)  in  paralysis  of  the  in- 
ter-arytaenoid  muscle  ;  (S)  in  paralysis  of 
individual  adductor  muscles  in  consequence 
of  local  disease.  2.  In  cases  of  serous 
infiltration  of  the  phonatory  laryngeal 
muscles  arising  in  catarrhal  and  inflamma- 
tory affections  of  the  larynx.  3.  In  cases  of 
mechanical  fixation  of  one  or  both  vocal 
cords  in  positions  other  than  that  of  pho- 
nation.  This  may  be  due  (a)  to  cicatrices 
binding  the  cord,  or  cords,  to  the  sides  of 
the  larynx ;  (jB)  to  disease  of  the  crico-ary- 
taenoid  joints,  followed  by  ankylosis  ;  (y)  in 
cases  in  which  anything  intervenes  between 
the  cords,  when  they  attempt  to  join.  This 
may  happen  (a)  in  cases  of  swelling  of  the 
interarytsenoid  fold ;  (/3)  in  cases  of  foreign 
bodies  in  the  larynx  ;  (y)  in  cases  of  benign 
or  malignant  neoplasms  situated  within  the 
glottis. 

(c)  1.  In  cases  of  paralysis  of  (a)  the 
crico-thyroid  muscles ;  (/3)  the  interior 
thyro-arytsenoid  muscles.  2.  In  cases  of 
ankylosis  of  both  crico-arytsenoid  joints, 
in  which,  though  they  are  fixed  in  the 
position  of  phonation,  they  are  simulta- 
neously bound  internally  and  forwards,  so 
that  the  cords,  though  approximated,  re- 
main quite  lax.  3.  On  the  other  hand, 
a  pecuHar  form  of  aphonia  is  produced 
in  spasm  of  the  tensors  and  adductors 
(speaker's  cramp,  aphonia  spastica). 

(d)  In  many  cases  of  inflammatory 
or  ulcerative  disease  of  the  larynx,  as  in: 
(a)  acute  laryngitis,  (/3)  chronic  laryngitis, 
(y)  oedema  of  the  larynx,  (8)  benign  neo- 
plasms, (f)  carcinoma  and  sarcoma,  {() 
fiyphihs,  (rj)  tuberculosis,  (6)  perichondritis, 


(t)  lupus,  (k)  lepra  of  the  larynx,  (X)  direct 
injury  of  the  vocal  cords. 

(e)  1.  In  cases  of  swelling  of  the  ven- 
tricular bands  and  chronic  laryngitis,  the 
swollen  parts  resting  on,  and  preventing 
the  vibrations  of,  the  vocal  cords.  2.  In 
cases  of  benign  neoplasms  restiag  on  the 
vocal  cords,  and  acting  similarly. 

It  is  obvious  that  in  many  cases  there 
will  be  a  coexistence  of  several  of  the  con- 
ditions just  enumerated. 

If  the  class  of  cases  mentioned  in  (a),  in 
which  the  cause  of  the  aphonia  or  dys- 
phonia will  either  be  obvious,  or  become 
patent  from  physical  examination  of  the 
chest,  be  excluded  from  consideration,  varied, 
and  pathologically  different,  laryngeal  con- 
ditions remain,  in  which  this  symptom  is 
present.  It  is  true,  that  in  some  of  these 
conditions,  as  in  bilateral  paralysis  of  the 
recurrent  laryngeal  nerves  (see  Paralysis 
and  Spasm  under  Laeynx,  Neuroses  of  the), 
hysterical  aphonia,  and  in  spastic  aphonia, 
the  vocal  disorder  manifests  itself  in  a  very 
characteristic  form,  but  even  in  these  cases 
errors  are  not  excluded,  if  one  trusts  only 
to  the  patient's  history,  and  to  the  recol- 
lection of  apparently  similar  cases.  Thus 
the  writer  has  known  enormous  laryngeal 
papillomata  to  have  been  mistaken  for 
hysterical  aphonia,  speaker's  cramp  for 
pharyngitis,  &c.  In  all  other  cases  of 
aphonia  or  hoarseness,  the  diagnosis  of 
the  nature,  and,  still  more,  of  the  special 
form  and  the  extent  of  the  morbid  in- 
fluence, without  the  aid  of  the  laryngo- 
scope, is  purely  guesswork ;  and  the  most 
experienced  observer  will  occasionally  be 
liable  to  serious  mistakes,  if  he  trusts  to 
the  history  of  the  case,  to  the  general 
symptoms,  and  to  his  auditory  faculties 
alone. 

A  certain  diagnosis  of  the  nature,  form, 
and  extent  of  the  cause  of  aphonia  can  only 
be  arrived  at  by  combining  laryngoscopic 
examination  with  the  methods  just  men- 
tioned. In  this  manner,  and  on  reference 
to  the  above  list  of  conditions  giving  rise 
to  aphonia  or  dysphonia,  the  special  cause 
of  aphonia  in  a  given  case  will  be  elucidated. 
The  peculiarities  of  all  these  conditions  are 
fully  discussed  under  Laryngitis  ;  Larynx, 
Neuroses  of  the,  and  Growths  in  the. 

Felix  Semon. 

APHTHA.  See  Tongue,  Diseases  of 
the. 

AREOLA.  See  Nipple  and  Areola, 
Diseases  of  the. 
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AEM,  Amputation  of  the. — The  con- 
ditions which,  as  a  rule,  necessitate  ampu- 
tation of  the  arm  are  compomid  and  ex- 
tensively comminuted  fractures,  such  as 
are  produced  by  gunshot  injuries,  gan- 
grene, strumous  disease  of  the  elbow-joint 
of  an  extent  to  contra-indicate  resection, 
necrosis,  burns  of  exceptional  severity,  con- 
tused and  lacerated  wounds,  malignant 
tumours  of  the  hand  or  forearm,  &c. 

The  following  are  the  methods  practised 
for  this  operation,  which  may  be  performed 
at  any  point  below  the  attachments  of  the 
axillary  muscles : — 

1.  The  circular  method. 

2.  Syme's  modification  of  the  circular. 

3.  Alanson's  method. 

4.  Oval  method  (Guthrie). 

5.  Square-shaped  flap  method  (Sabatier). 

6.  Antero -posterior  flap  method  (Ver- 
male). 

7.  Lateral  flap  method  (Velpeau). 

8.  Musculo-cutaneous  flap  method  (Lan- 
genbeck). 

9.  Long  anterior  oval  flap. 

10.  Kectangular  flap  method  (Teale). 
Of  these  methods  the  circular  is,  in  the 

majority  of  cases,  to  be  preferred;  but  the 
surgeon  must  use  his  own  discretion  in 
the  choice,  his  selection  being  guided  by  a 
careful  consideration  of  the  particular  cir- 
cumstances attending  each  case. 

Speaking  generally,  he  must,  in  cases 
especially  of  serious  traumatism  requiring 
amputation,  utilise  for  flaps  the  integu- 
mentary and  muscular  tissues  that  are  least 
involved  in  the  injury.  For  such  cases, 
therefore,  no  definite  rules  as  regards 
length,  breadth,  or  shape  of  the  flaps,  can 
be  stated.  In  cases  of  disease,  however,  it 
is  different.  Here  the  structures,  where  the 
operation  is  performed,  being  healthy,  the 
surgeon  can  select  the  procedure  which,  in 
his  opinion,  is  attended  with  least  risk,  and 
is  best  adapted  for  an  artificial  arm,  or  other 
mechanical  appliance. 

In  performing  the  foregoing  amputa- 
tions, provision  must  be  made  to  prevent 
haemorrhage  by  one  of  the  following 
methods  : — (1)  Esmarch's  bandage  ;  (2) 
Fetit's  tourniquet  on  upper  part  of  the 
arm ;  (3)  Signoroni's  tourniquet ;  (4)  digi- 
tal pressure  on  brachial  artery  ;  (5)  digital 
pressure  on  axillary  artery ;  (6)  pressure  on 
subclavian  against  first  rib. 

Tt^  thfi  circular  amnutation.  supposing 
the  right  arm  is  the  one  to  be  operated  on, 
the  surgeon  grasps  with  his  left  hand  and 
retracts  the  soft  tissues,  and  with  a  straight, 
or  somewhat  curved,  blunt-pointed  ampu- 
tation knife,  divides   the   integument   and 


superficial  structures,  with  a  single  circular 
sweep  round  the  limb,  severing  all  the 
tissues  down  to  the  muscles.  A  flap,  con- 
sisting  mainly  of  integimient  and  fat,  should 
be'~aissected  bacii  witii  a  full-sized  scalpel 
for  a  distance  of  at  least  an  inch  and  a 
half,  care  bemg  taken  to  include  all  th5"" 
subcutaneous  tissues  with  the  view  of  pre- 
serving the  vitality  of  the  flap.  Having 
dissected  and  retracted  this  flap,  the  ampu- 
tation knife  is  then  appHed  to  the  muscles, 
and  all  of  them  divided  at  once  down  to  the 
bone  ;  or  the  superficial  ones  may  only,  in 
the  first  instance,  be  divided,  and  subse- 
quently the  deeper  ones,  with  the  vessels 
and  nerves.  Owing  to  the  non-attachment  I 
of  the  biceps  to  the  humerus,  and  the/ 
greater  tendency  it  has  in  consequence  tol 
retract,  it  has  been  recommended  to  divide! 
it  at  a  somewhat  lower  point  than  the  otheJ 
muscles.  The  plan  of  dividing  the  super-* 
ficial  muscles,  and  subsequently  the  deeper 
ones,  is,  in  the  writer's  opinion,  to  be  pre- 
ferred. The  muscles  having  been  divided, 
and  the  periosteum  reached,  it  should  be 
carefully  incised  at  the  point  where  the  saw 
is  to  be  appHed,  and  the  bone  then  sawn 
steadily  and  slowly  across.  Should  the 
edges  of  it  be  sharp,  they  should  be  rounded 
off,  either  with  the  saw  or  bone -forceps, 
any  spicula  of  bone  being  removed.  The 
brachial,  the  superior  and  inferior  pro- 
funda arteries,  together  with  muscular 
branches,  will  probably  require  Hgature, 
and  should  be  seized  with  an  artery  forceps 
or  tenaculum,  and  secured  with  strong 
carboHsed  catgut  suture,  and  both  ends  cut 
short.  If  the  plan  of  inserting  deep,  as 
well  as  superficial,  sutures,  as  recommended 
by  Esmarch,  be  not  adopted,  provision 
should  be  made  for  efficient  drainage,  and 
the  edges  of  the  flaps  brought  together 
with  numerous  points  of  carboHsed  or 
chromicised  catgut  sutures  of  medium 
thickness,  antiseptic  dressings  being  then 
appUed. 

As  regards  the  other  methods  of  amputa- 
tion, the  writer  is  of  opinion  that  the  merits 
of  Syme's  modified  circular  method  are  not 
so  apparent  in  amputations  of  the  arm  as 
in  those  of  the  leg,  thigh,  and  forearm.  The 
circular  operation  just  described,  in  which 
the  muscles  are  divided  in  layers,  includes 
the  advantages  claimed  for  Alanson's  opera- 
tion, in  which  the  muscles  are  divided  ob- 
liquely, in  both  instances  the  wound  being 
more  or  less  cone-shaped.  In  the  '  oval ' 
method,  the  writer  fails  to  see  any  special 
merit,  and  none  whatever  in  the  '  square 
flap '  method  of  Sabatier.  The  antero- 
posterior and  lateral   flap  operations,  and 
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the  musculo-cutaneous  flap  amputation 
(Langenbeck),  possess  advantages  which, 
in  the  opinion  of  many  sm'geons,  make 
their  adoption  desirable,  from  the  rapidity 
with  which  they  can  be  done,  and  the 
shapely  stumps  that  result.  The  rectangular 
method  of  Teale,  applied  to  the  arm,  has 
many  advocates ;  but,  in  the  writer's 
opinion,  its  merits — and  they  are  many — 
are  more  apparent  in  amputations  of  the 
thigh  than  in  any  others ;  and  in  connec- 
tion with  that  group  of  operations,  there- 
fore, the  method  will  be  more  fitly  dis- 
cussed. 

In  performing  the  antero-posterior  flap 
method,  made  by  transfixion,  care  should 

(be  taken  in  making  the  anterior  flap  to  get 
the  knife  in  front  of  the  brachial  vessels, 
which  can  best  be  done  by  lifting  the 
anterior  muscles  well  up  before  transfixing 
them.  The  posterior  flap  should  be  made 
somewhat  longer  than  the  anterior,  which 
latter  should  be  from  two  to  three  inches 
in  length.  The  flaps  then  being  retracted, 
any  muscular  fibres  attached  to  the  bone 
should,  with  the  periosteum,  be  divided 
carefully,  and  the  bone  then  sawn  across. 
The  remaining  steps  of  the  operation  are 
similar  to  what  has  already  been  described 
in  connection  with  the  '  circular  '  amputa- 
tion. 

These  methods  will  probably  meet  the 
requirements  of  the  surgeon  in  the  majority 
of  cases.  William  Stokes. 

ARM  and  FOREARM,  Diagnosis  of 
Injuries    and  Diseases  of  the. — Loss  of 
power,  pain,  swelling,  probably  distortion, 
mobihty  in  the  continuity  of  one   of  the 
bones,  with  crepitus  on  manipulation,  fol- 
lowing immediately  upon  injury,   are  the 
signs  of  fractn/re.     The  humerus  is  occa-  j 
sionally  the  seat  of  spontaneous  fracture,  ! 
which  in  old  subjects  may  be  the  result  of  j 
mahgnant  disease  of  the  bone.  I 

Loss  of  extension  power  following  a  fall  | 
on  the  elbow  or  other  direct  injury,  with  ' 
pain  and  swelling  behind  the  joint,  where 
a  hard  movable  mass  can  be  felt,  indicates 
fracture  of  the  olecranon  with  separation ;  ' 
if  the  fibrous  structures  around  the  bone 
are  not  torn  across,  no  separation  occurs,  i 
and  the  power   of  extension  is  not  lost. 
A  movable  bony  mass  at  the  inner  side  of 
the  elbow,  after  a  direct  blow  on  the  part, 
is  probably  the  internal  condyle,  which  has 
been  chipped  off;  a  similar  movable  mass 
in   other   situations  may  be  the  result   of 
a  fractured  exostosis. 

Bony  distortion  about  the  elbow  imme- 
diately consequent  on  injury  must  be  due 


to  fractu/re  or  dislocation,  perhaps  both. 
Deformity  with  crepitus  means  fracture — 
possibly  dislocation  also ;  without  crepitus 
it  means  almost  certainly  dislocation — very 
rarely  impacted  fractv/re.  The  two  con- 
ditions which  may  resemble  dislocation  are, 
transverse  fracture  just  above  the  condyles 
and,  in  young  subjects  only,  separation  of 
the  epiphysis  at  the  lower  end  of  the 
humerus.  In  the  normal  state  the  tip  of 
the  olecranon  in  extension  is  exactly  on 
the  level  of  the  line  of  the  condyles — never 
above  it ;  in  semiflexion  it  lies  vertically 
below  that  line — never  in  front  or  behind. 
In  fracture  or  separation  of  the  epiphysis 
the  whole  elbow-joint  maybe  displaced,  but 
the  relation  of  the  olecranon  to  both  the 
condyles  remains  unaltered;  any  change, 
therefore,  in  these  relations  indicates  dis- 
location of  the  ulna  from  the  humerus. 
Displacement  due  to  fracture  is  reproduced 
immediately  after  reduction  by  muscular 
action;  a  dislocation,  on  the  other  hand, 
has  not  this  tendency  to  recur.  In  dis- 
location of  the  radius  only  the  relation  of 
the  olecranon  to  the  condyles  is  unchanged, 
and  the  absence  of  the  radial  head  from  its 
usual  situation  below  the  external  condyle 
is  easily  detected. 

An  abrupt  angula/r  bend  is  often  found 
in  young  children,  at  about  the  middle  of 
one  of  the  bones,  and  may  arise  from  rickety 
deformity,  greenstick  fracture,  or,  very  rarely, 
intra-uterine  fracture.  In  adults  permanent 
angular  deformity  is  usually  due  to  vicious 
union  after  fracture. 

Permanent  shortening  of  the  Umb,  in- 
dependent of  loss  of  bony  tissue  from  com- 
pound fracture  or  operation,  may  be  the 
result  of  congenital  defect,  arrest  of  growth 
after  fracture  in  infancy,  injury  or  disease 
of  one  of  the  epiphyses  of  a  growing  bone, 
or  infantile  paralysis.  Lengthening  occurs 
very  rarely  in  chronic  ostitis  and  in  certain 
cases  of  osteitis  deformans. 

Wasting  of  one  or  more  of  the  muscles 
may  be  due  to: — (1)  prolonged  disuse; 
(2)  injury  to  the  nerves;  (3)  icLflammation 
in  or  ELround  a  muscle;  (4)  acute  or  sub- 
acute joint-disease  ;  atrophy  of  the  muscles 
about  the  elbow  should  therefore  induce 
careful  investigation  of  the  articulation. 
In  children  infantile  paralysis  is  a  common 
cause  of  wasting  of  muscles,  especially  the 
deltoid.  Hypertrophy  of  some  of  the  mus- 
cles may  be  the  result  of  excessive  use,  and 
is  also  present  in  rare  cases  of  pseudo-hyper- 
trophic  paralysis. 

Bigidity  of  the  biceps,  causing  'bent 
elbow,'  may  be  produced  by: — (1)  old  in- 
flammation about  the  muscle ;  (2)  passive 
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contraction  from  long  use  of  a  sling;  (3) 
reflex  contraction  from  disease  of  the  elbow, 
or  from  a  wound  of  a  cutaneous  branch  of 
the  musculo-cutaneous  nerve. 

Stiff  elbow  may  arise  from  : — (1)  pro- 
longed disuse;  (2)  adhesions  in  or  around 
the  joint  from  old  disease;  (3)  bony  anky- 
losis  after   disease,   fracture,   or   excision ; 

(4)  contraction  of  scars,  probably  of  bums  ; 

(5)  reflex  rigidity  of  muscles  ;  (6)  deformity 
from  fracture;  (7)  unreduced  dislocation; 
(8)  deformity  in  osteo-arthritis ;  (9)  bony 
thickening  after  periostitis. 

Loss  of  power  of  rotation  in  the  fore- 
arm, either  by  voluntary  or  passive  move- 
ment, which  is  persistent  and  complete,  is 
found  in  complete  ankylosis  of  the  elbow, 
in  vicious  union  after  fracture  of  the  ra- 
dius and  ulna,  and  in  obliteration  of  the 
interosseous  space  by  callus  or  periosteal 
bone. 

The  distressing  pain  and  weakness 
known  as  Hennis-elbow,'  often  seen  about 
the  upper  part  of  the  forearm  and  elbow  in 
players  of  lawn-tennis,  particularly  during 
the  action  of  pronation,  is  the  result  of  sprain 
of  the  pronator  radii  teres  and  internal  in- 
ter-muscular septum.  Similar  symptoms, 
'  sculler's  spradn,'  are  sometimes  met  with 
amongst  boating  men  who  '  feather '  their 
oars.  An  elongated  tense  swelling  over  the 
course  of  any  of  the  tendons  above  the  wrist, 
which  when  moved  produce  a  peculiar 
creaking  in  the  tinnour,  coming  on,  as  a 
rule,  after  a  sprain,  or  violent  twisting 
movements,  indicates  tenosynovitis. 

Sudden  loss  of  power  and  sensation  from 
interruption  of  nerve-supply  may  be  caused 
by: — (1)  injury  to  a  nerve  by  direct  wound; 
(2)  complete  or  incomplete  division  of  a 
nerve,  probably  the  musculo-spiral,  by  the 
fragments  of  a  fractured  bone ;  (3)  a  violent 
blow  on  a  nerve  as  it  Hes  close  upon  one 
of  the  bones.  In  children,  especially  about 
the  time  of  '  teething,'  sudden  loss  of  power 
without  loss  of  sensation  is  due  to  infantile 
paralysis.  Gi'adual  paralysis  following 
upon  fracture  is  probably  caused  by  impHca- 
tion  of  the  nerve  in  callus ;  independently 
of  fracture,  it  is  usually  crutch-paralysis  or 
lead  palsy. 

Sudden,  acute  pain  in  the  arm  during 
violent  attempts  at  flexion,  immediate  loss 
of  power,  swelling,  and  extravasation,  with 
a  rounded  tumour  in  the  mid-bicipital 
region  and  a  depression  above  the  elbow 
instead  of  the  normal  falness,  indicate  rup- 
ture of  the  biceps.  Eapid  subcuta/neous 
extravasation  and  discoloration,  ensuing 
directly  upon  a  strain  or  blow,  point  to  a 
ruptured  vein. 


A  pulsating  sweUing  appearing  rapidly 
or  slowly  after  a  similar  injury  means 
rupture  of  an  a/rtery,  probably  the  brachial,, 
and  the  formation  of  a  traumatic  aneurism. 
A  pulsating  tumour  does  not  always  follow 
rupture  of  the  artery,  in  which  case  the 
history  of  the  injury  and  the  absence  of 
the  pulse  below  the  rupture  will  point  to 
the  diagnosis.  Punctured  wounds  over 
either  of  the  large  vessels  may  involve  the 
artery,  and  should  be  carefully  watched,  as 
an  immediate  traumatic  or  consecutive 
aneurism  may  result. 

A  rounded,  well-defined  tumour  in  the 
course  of  either  of  the  large  arteries,  pul- 
sating in  all  directions,  is  probably  an 
aneurism;  a  distinct  blowing  or  rasping 
bruit  is  heard  on  auscultation,  the  pulse  in 
the  artery  below  is  diminished ;  pressure  on 
the  vessel  above  arrests  the  pulsation  in  the 
tumour  and  causes  a  decrease  in  its  bulk. 
A  pulsating,  rapidly-growing  mass,  possibly 
of  large  size,  involving  one  of  the  bones, 
probably  the  humerus,  with  a  soft  purring 
bruit  and  no  alteration  in  the  pulse  below, 
poults  to  osteoid  cancer. 

Fulness  and  tortuosity  of  the  veins  over 
the  bend  of  the  elbow,  with  pulsation  and  a 
soft  bruit,  are  the  symptoms  of  aneurismal 
va/rix:  if,  in  addition,  a  distinct  pulsating 
tumour  exist,  the  case  is  one  of  varicose 
aneurism. 

Stiffness,  pain,  and  tenderness  about  the 
elbow,  with  gradual  distension  of  the  syno- 
vial membrane,  which  bulges  on  each  side 
of  the  olecranon  without  obscuring  the  bony 
points,  are  the  symptoms  of  synovitis,  which 
may  be  traumatic,  rheumatic,  gonorrhceal, 
or  sjrphilitic.  Immediate  distension  of  the 
joint  after  injury  is  caused  by  effusion  of 
blood.  In  children,  synovitis  is  usually  the 
effect  of  injury  or  '  struma,'  or  both ;  if 
the  swelling  slowly  becomes  imiform  over 
the  whole  elbow,  the  bony  eminences  being 
obscured,  pulpy  or  *  fungous '  disease  of  the 
joint  has  set  in. 

The  sudden  appearance  of  fluid  in  the 
elbow-joint,  in  patients  affected  with  open 
sores  or  suppurating  cavities,  points  to 
secondary  pycemic  abscess.  Chronic  effu- 
sion into  the  elbow-joint,  with  rough  creak- 
ing and,  in  the  later  stage,  bony  crepitus  and 
deformity,  without  very  acute  pain,  as  a 
rule  is  common  in  patients  past  middle  age, 
as  the  result  of  chronic  osteo-a/rthritis.  A 
similar  but  quite  painless  condition,  Char- 
cot's disease,  is  found  sometimes  in  those 
affected  with  locomotor  ataxy.  Bony  crepitus 
in  the  elbow  may  be  the  consequence  of 
fracture,  acute  or  chronic  disorganisation, 
osteo-arthritis,  or  Charcot's  disease. 
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Vivid  streaks  running  up  the  limb,  with 
stiffness,  sweUing,  and  tenderness  of  the 
lymphatic  glands  in  the  axilla  or  above  the 
elbow,  indicate  lymphangitis.  Bright  red- 
ness, rather  diffused  excepting  at  its  upper 
limit,  disappearing  momentarily  on  pres- 
sure, with  a  tendency  to  spread  in  all  (£rec- 
tions,  slight  oedema  and  stabbing  pain,  are 
the  signs  oi  erysipelas.  In  young  subjects, 
especially  anaemic  girls,  about  the  time  of 
puberty,  bright  red,  raised,  and  circum- 
scribed patches,  which  appear  rapidly  and 
subside  in  a  few  days,  leaving  marks  like  a 
fading  bruise,  are  typical  of  erythema  no- 
dosum. 

General  chronic  oedema  of  the  Vimh  may 
exist  as  a  sequel  to  erysipelas  or  cellulitis, 
may  be  caused  by  obstruction  of  the  venous 
circulation  from  thrombosis,  or  pressm*e  on 
the  veins  by  tumours  or  enlarged  glands, 
and  may  arise  from  constriction  high  up 
accidentally,  or  in  cases  of  neuro -mimesis 
and  malingering. 

Intense  pain,  tenderness  and  sweUing 
over  either  of  the  bones,  without  redness  in 
the  earHer  stages,  occurring  after  exposure 
or  slight  injury  in  young  subjects,  are  almost 
certain  evidence  of  acute  periostitis.  Dull 
aching  pain,  increased  at  night  with  some 
thickening,  often  Hi-defined,  ajad  tenderness 
about  one  of  the  bones,  occurring  most  fre- 
quently in  adults,  points  to  chronic  peri- 
ostitis, or  ostitis.  A  well-marked  circum- 
scribed swelling  on  the  bone,  with  symptoms 
of  chronic  or  subacute  periostitis,  is  a  node, 
which  in  adults  is,  as 'a  rule,  syphilitic,  in 
children  strumous.  A  painful,  tender  swell- 
ing around  the  line  of  one  of  the  epiphyses, 
usually  that  at  the  lower  end  of  the  humerus, 
not  involving  the  neighbouring  joint,  except- 
ing in  neglected  cases,  occurring  in  children 
who  are  the  subjects  of  congenital  syphiHs, 
is  not  infrequently  seen  as  a  consequence  of 
syphilitic  epiphysitis,  and  must  be  carefully 
distinguished  from  pulpy  disease  of  the 
joint. 

An  oval,  fluctuating  swelling,  not  as  a 
rule  painful  or  tender,  over  the  olecranon,  is 
the  result  of  chronic  effusion  into  the  ole- 
cranon bursa,  ^miner's  elbow,'  and  is  prone 
to  become  acutely  inflamed  after  sUght  in- 
jury. A  rounded,  fluctuating  sweUing  over 
the  lower  end  of  the  bicipital  groove,  sHghtly 
movable  and  not  very  tender,  should  lead 
to  a  careful  examination  of  the  shoulder- 
joint,  as  such  a  tumour  is  sometimes  formed 
by  synovial  extension  in  chronic  or  sub- 
acute disease  of  that  articulation.  See 
Shoulder. 

A  rather  hard,  fairly- defined  mass,  situ- 
ated in  the  substance  of  one  of  the  muscles. 


usually  the  triceps,  often  of  considerable 
size,  remaining  for  a  long  period  without 
change,  is  probably  a-  gwrnmia.  Ragged 
sores,  with  bases  of  slough  resembling  wash- 
leather,  the  result  of  broken-down  gummata, 
are  common  about  the  region  of  the  internal 
condyle  of  the  humerus. 

Ajiy  rapidly-increasing  growth,  hard  or 
soft,  painless  or  painful,  covered  with  large 
veins,  which  involves  aU  the  structures 
around,  infiltrating  the  skin  so  that  it  be- 
comes adherent,  is  due  to  malignant  disease. 

A  hard,  fixed,  circumscribed,  slowly- 
growing  tumomr,  springing  from  either  of 
the  bones  near  one  of  its  extremities,  causing 
little  inconvenience  excepting  that  produced 
by  its  weight  and  size,  is  probably  an  en- 
chondroma.  A  mass  of  bony  hardness, 
usually  pedunculated,  and  not  very  large, 
springing  from  either  of  the  bones,  abso- 
lutely fixed,  neither  tender  nor  painful, 
unless  a  nerve  or  muscle  is  stretched  over  it, 
and  growing  extremely  slowly  or  not  at  aU, 
is  nearly  certain  to  be  an  exostosis.  Bony 
tumours  not  being  exostoses  are  due  to  the 
existence  of  (1)  a  supra-condyloid  process ; 
(2)  ossified  nodes ;  (3)  ossified  caUus  about 
an  old  firacture.  See  Hand,  Surgery  of  the. 
William  H.  Bennett. 

ARNOLD'S  LEG-SPLINT  consists  of 
a  piece  of  tinned  sheet-iron,  bent  slightly 
opposite  the  knee,  and  turned  up  at  right 
angles  at  the  lower  end,  to  form  a  footpiece. 
The  splint  should  be  broader  than  the  leg, 
so  that  the  latter  is  not  compressed  too 
much  by  the  side  splints,  which  are  straight 
pieces  of  wood  reaching  from  just  above 
the  knee  to  the  footpiece.  A  strap  and 
buckle  should  be  attached  to  the  lower  end 
of  each,  by  means  of  which  they  may  be 
fastened  together  round  the  footpiece.  The 
splint  is  slung  to  a  wooden  cradle  by  straps 
fixed  to  two  pairs  of  cross-bars,  one  just 
below  the  knee,  and  the  other  just  above 
the  ankle.  Belton  Pollard. 

ARTERIES,  Diseases  of.— The  diseases 
of  the  arterial  system  may  be  arranged  in 
the  following  order: — I.  Inflammation  and 
ulceration.  II.  Degeneration,  {a)  fatty, 
(6)  calcareous,  (c)  amyloid.  III.  Atrophy. 
IV.  Hypertrophy.  V.  Nervo-muscular  dis- 
turbance— Raynaud's  disease.  VI.  Embol- 
ism.   VII.  Thrombosis.    VIII.  Tumours. 

I.  Arteritis. — Inflamed  arteries  vary 
greatly  in  appearance,  the  diversity  depend- 
ing on  essential  or  accidental  circumstances. 
Thus  the  process  may  be  acute  or  chronic  ; 
it  may  affect  by  preference  larger  or  smaller 
vessels,   and  incidentally  one  or  other  of 
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their  coats;  whilst  it  may  constitute  the 
sole  morbid  change,  or  be  associated  with 
retrograde  metamorphosis,  coincidental  or 
consecutive.  Hence  it  is  customary  to 
enumerate  several  kinds  of  arteritis.  At 
the  same  time  it  should  be  borne  in  mind 
that  apparently  distinct  pathological  lesions 
may  in  reaHty  be  only  successive  stages  of 
a  protracted  disorder  of  nutrition. 

(A)  Acute  Arteritis. — It  is  now  generally 
conceded  that  there  is  no  such  disease  as 
acute  general  arteritis.  The  description 
formerly  given  of  this  supposed  erysipelatous 
condition  was  founded  on  error  ;  the  stain- 
ing of  the  intima  with  haemoglobin  dis- 
charged from  the  corpuscles  being  mistaken 
for  ixLflammatory  redness,  and  decolorised 
disintegrated  blood-clot  for  purulent  effu- 
sion. Moreover,  at  that  period  arteritis  was 
believed  to  be  a  necessary  antecedent  to 
thrombosis,  and  primary  diffuse  arterial 
thrombosis,  though  rare,  is  known  to  occur, 
e.g.  in  the  course  of  malignant  blood- 
poisoning. 

Acute  local  arteritis  is  a  necessary  con- 
sequence of  severe  injury  to  a  vessel ;  thus 
it  follows  partial  rupture  from  accident,  and 
is  the  means  by  which  an  artery  is  per- 
manently occluded  after  the  application  of 
a  ligature.  In  these  instances  it  is  clearly 
conservative.  Acute  destructive  local  ar- 
teritis arises  by  extension  of  unhealthy 
inflammation  from  surrounding  tissues.  It 
is  most  common  where  the  products  of  exu- 
dation are  pent  up  under  high  pressure,  or 
are  allowed  to  decompose  in  an  open  wound. 
The  end  of  an  artery  in  an  amputation 
stump  may  be  attacked,  and  then  the 
danger  of  secondary  haemorrhage  becomes 
imminent.  Again,  a  deeply-seated  abscess 
in  the  neck  or  groin  may  eat  its  way  into  a 
large  vessel,  and  cause  serious,  nay,  even 
fatal,  bleeding.  The  vasa  vasorum  of  the 
outer  coat  dilate,  and  leucocytes  infiltrate 
its  substance.  The  fibrous  tissue  softens, 
swells  up,  and  finally  liquefies.  Mean- 
while the  inner  coat  is  involved ;  fibrin  is 
deposited  in  the  interlaininar  spaces  and 
on  the  free  surface ;  and  the  endothehal 
lining  is  shed.  Arteries  below  the  size  of 
the  radial  do  not  often  rupture,  for  throm- 
bosis precedes  the  destruction  of  the  intima; 
but  in  larger  vessels  the  blood-stream  is 
strong  enough  to  prevent  coagulation  in  the 
continuity  or  to  plough  up  a  disintegrating 
clot  in  the  ligatured  end.  The  splenic,  or 
other  artery  adjacent  to  the  stomach,  may 
be  opened  Jby  an  ulcer  spreading  fifom  that 
organ. 

In  infective  or  ulcerative  endocarditis, 
the  inner  coat  of  the   aorta  is  sometimes 


eroded,  partly  from  the  friction  of  a  retro- 
verted  calcified  valve,  partly  from  extension 
of  the  inflammation.  In  the  same  disease 
vegetations  are  not  infrequently  detached 
from  the  valves,  and  being  arrested  in  the 
peripheral  arteries,  they  excite  acute  inflam- 
matory softening,  with  aneurism  or,  more 
rarely,  rupture,  as  a  sequel.  This  is  known 
as  embolic  arteritis.  Simple  non-infective 
embolism  causes  only  thrombosis  and  ob- 
literative  endarteritis. 

Acute  Endarteritis. — This  affection  se 
lects  chiefly  the  aorta  and  large  trunk 
arteries.  Syphilis  has  been  observed  in  con- 
nection with  it,  but  whether  as  a  cause  or 
coincidence  is  uncertain.  On  laying  open 
the  artery,  small  roundish,  soft  elevations 
are  seen,  most  of  which  vary  in  surface 
area  fi:om  the  size  of  a  small  pea  to  three 
or  four  times  that  magnitude.  They  are 
semi-translucent.  In  tint  they  are  greyish- 
pink,  or  faintly  yellow  from  incipient  fatty 
degeneration;  but  even  then  they  offer  a 
striking  contrast  to  the  dead-white  and 
buff-coloured  patches  of  atheroma.  The 
appearance,  which  is  strongly  suggestive 
of  an  eruptive  disease,  is  as  if  gelatine 
had  been  sprinkled  over  the  inner  coat. 
Calcification  rarely  occurs.  In  the  earlier 
stages  the  middle  and  outer  coats  present 
nothing  abnormal,  but  later  on  they  are 
somewhat  swollen,  especially  the  outer, 
for  the  vasa  vasorum  are  dilated,  and  the 
outer  coat  is  more  permeable  to  fluid  exuda- 
tions than  is  the  middle.  Under  the  micro- 
scope the  diseased  structure  is  found  to  be 
thickly  set  with  small  round  nucleated  ceUs, 
which  lie  parallel  to  the  lamellae.  These 
cells  are  apparently  derived  from  segment- 
ation of  the  sub  endothelial  corpuscles,  but 
possibly  some  are  white  blood-corpuscles, 
which  have  migrated  from  the  lumen  of  the 
affected  artery. 

(B)  Chronic  Arteritis. — Two  varieties 
wiU  be  described  under  this  head,  {a) 
Chronic  deforming.     (6)  SyphUitic. 

Chronic  endarteritis  (arteritis  deformans 
— atheroma)  is  a  disease  incidental  to  age, 
being  seldom  entirely  absent  after  middle 
Hfe.  At  the  same  time  there  is  ample  proof 
that  the  essential  morbid  change  is  in- 
flammatory in  nature,  and  further  that  it 
is  largely  dependent  on  mechanical  strain. 
The  evidence  on  the  latter  point,  both  posi- 
tive and  negative,  is  very  conclusive.  In 
the  first  place,  as  shown  by  Moxon,  the 
large  arteries  are  those  usually  affected; 
and  when  the  medium-sized  ones  are  in- 
volved, the  splenic,  coronary,  and  cerebral, 
which,  from  their  anatomical  disposition, 
are  subject  to  continuous  or  repeated  strain, 
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are  most  likely  to  suffer.  Again,  the  re- 
sistance to  the  local  circulation  offered  by 
contracted  granular  kidney  induces  athe- 
roma of  the  renal  artery.  Granular  gouty 
kidney  is  known  to  be  associated  with 
thickening  of  the  walls  of  the  capillaries 
and  smaller  systematic  arteries — arterio- 
capilla/ry  fibrosis,  as  it  is  designated  by 
Gull  and  Sutton.  The  adventitia  of  these 
arteries  is  overrun  with  a  hyalin-fibroid 
material,  the  tunica  muscularis  is  hyper- 
trophied,  and  the  lumen  encroached  upon. 
The  obstruction  thus  engendered  gives  rise 
to  hypertrophy  of  the  left  ventricle,  and 
raises  the  tension  in  the  larger  arteries. 
Chronic  endarteritis  is  a  constant  sequel, 
and  apoplexy  from  rupture  of  cerebral 
vessels  a  frequent  termination.  This  form 
of  vascular  disease  is  more  common  in  men 
than  in  women,  and  among  the  latter  those 
accustomed  to  hard  manual  labour  show  it 
most. 

Where  large  arteries  pass  beneath  ten- 
dinous expansions  or  over  bones — e.g.  the 
femoral  as  it  goes  through  the  opening 
in  the  adductor  magnus,  and  the  iliac  as  it 
quits  the  pelvis — there  chronic  inflamma- 
tion of  the  inner  coat  is  wont  to  develop. 
Although  the  morbid  process  is  common 
enough  in  the  systemic  arteries,  it  is  almost 
unknown  in  the  pulmonary,  except  where 
the  right  side  of  the  heart  is  hypertrophied 
from  bronchitis  and  emphysema,  or  stenosis 
of  the  mitral  orifice. 

Morbid  Anatomy. — Chronic  endarteritis 
commences  in  the  deeper  portion  of  the 
internal  coat.  The  increased  bulk  causes 
the  intima  to  rise  in  the  lumen  of  the  artery, 
so  that  the  general  uniformity  of  surface  is 
broken  by  irregular  elevations  which,  for 
the  most  part,  lie  with  their  long  axes  in 
the  course  of  the  vessel.  The  direction  of 
the  patches  is  determined  by  the  line  of 
greatest  strain.  In  the  aorta  it  is  very  mani- 
fest, especially  when  contiguous  patches 
have  coalesced.  The  branches,  where 
they  come  off  from  the  main  trunk,  are 
very  liable  to  invasion,  and,  by  the  lateral 
extension  and  fusion  of  isolated  patches, 
ring-like  elevations  may  come  to  encircle 
them.  In  the  event  of  the  new  tissue 
undergoing  cicatricial  contraction,  the  ves- 
sel is  constricted — it  may  be,  to  oblitera- 
tion of  its  lumen. 

The  elevations  before  referred  to,  are, 
in  the  first  instance,  pale  yellow  and  but 
sKghtly  raised.  In  the  course  of  growth 
they  assume  a  grey  semi-translucent  ap- 
pearance, and  frequently  reach  a  tenth  of 
an  inch  in  thickness.  To  the  feel  they  are 
inelastic,  quite  firm,  or  even  of  cartilaginous 


density.  As  yet  they  are  smooth  on  the 
surface,  the  endothelial  covering  being  re- 
tained. Sooner  or  later  the  patches  turn 
yellow  in  the  centre,  owing  to  fatty  dege- 
neration of  the  inflammatory  deposit,  for 
there  is  no  formation  of  blood-vessels  in  the 
new  tissue.  At  the  same  time  their  con- 
sistence is  diminished — it  may  be,  even  to 
fluidity.  The  ca\'ity  holding  the  softened 
debris  is  called  an  '  atheromatous  abscess  ' ; 
the  term,  however,  is  a  misnomer,  for  under 
the  microscope  the  contents  are  found  to  be 
composed  of  fat  molecules  and  their  deri- 
vatives, cholesterine  and  stearic  acid,  the 
former  appearing  in  the  form  of  plates, 
the  latter  as  acicular  crystals.  On  rupture 
of  the  pellicle  bounding  the  '  abscess '  on 
its  inner  surface,  the  contents  are  washed 
out  by  the  blood-stream  and  carried  into 
the  general  cfrculation,  but  as  the  particles 
are  very  minute  and  non-infective,  they  do 
not  usually  give  rise  to  symptoms. 

The  excavation  thus  made  in  the  wall  of 
the  artery  is  termed  an  '  atheromatous  ul- 
cer,' a  name  not  warranted  by  the  nature  of 
the  proximate  lesion,  which  is  degenerative, 
not  suppurative.  There  is  now  opened  up 
the  possibility  of  formation  of  a  dissecting 
aneurism,  but  such  an  event  is  rare,  for  the 
antecedent  inflammation  has  served  to  weld 
together  the  middle  and  outer  coats  and  the 
several  lamellse  of  each.  Except  in  cases 
where  the  adventitia  is  little  developed,  as 
in  the  arteries  of  the  brain,  and  the  intra- 
pericardial  portion  of  the  aorta,  rupture  is 
not  to  be  anticipated,  for  the  neoplasia  in 
the  outer  coat  is  not  subject  to  fatty  soften- 
ing ;  moreover,  as  the  perivascular  tissue  is 
condensed,  and  adherent  to  the  waU  of  the 
artery,  an  additional  safeguard  is  furnished. 

But  the  formation  of  an  '  atheromatous 
abscess  '  is  not  a  necessary  sequel  to  fatty 
disintegration  of  the  inflammatory  over- 
growth. The  products  of  degeneration  may 
remain  as  a  cheesy  pulp — hence  the  name 
atheroma,  which  is  commonly  used,  how- 
ever, to  indicate  the  entfre  disease — or  be 
converted  into  calcareous  plates  by  the  de- 
position of  Ume- salts,  a  process  sometimes 
referred  to  as  '  ossification,'  although  there 
is  no  production  of  true  bone. 

The  morbid  change  which  begins  in 
the  inner  coat  implicates,  sooner  or  later, 
the  middle  and  outer;  elasticity  and  con- 
tractility are  lost,  and  the  vessel  is 
converted  into  a  thickened,  rigid  tube. 
Atheromatous  arteries  are  generally  di- 
lated and  elongated,  for,  having  lost  their 
power  of  recoil,  they  yield  before  the  dis- 
tensile  force  of  the  heart.  By  reason  of 
their  elongation  they  are  thrown  into  per- 
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manent  curves,  a  fact  that  should  be  borne  j 
in  mmd  during  the  operation  of  ligature, 
especially  of  the  external  iliac,  which  often 
dips  into  the  pelvis.  The  rigidity  and  cur- 
vature explain  the  '  locomotive  pulse.'  The 
above-mentioned  alterations  in  structure 
and  appearance  are  aptly  expressed  by  the 
term  'endarteritis  deformans.'  Athero- 
matous softening  and  calcification  of  the 
inflammatory  deposit  are  inversely  pro- 
portionate to  the  smaUness  of  the  vessel. 
In  the  arteries  of  the  brain,  for  example, 
although  the  muscular  coat  is  frequently 
calcified,  and  the  outer  greatly  thickened 
by  fibroid  overgrowth,  caseation  of  the 
intima  is  much  less  marked  than  in  the 
aorta  and  other  large  arteries,  where  rapid 
breaking  down  and  cretification  of  the  new 
formation  are  constant. 

Microscopy  of  Chronic  Endarteritis. — 
The  deeper  part  of  the  internal  coat  is  in- 
filtrated with  rows  of  small  round  cells  lying 
parallel  to  the  lamellae.  The  lamellse  them- 
selves swell  up  and  become  indistinct,  whilst 
they  are  evidently  thickened  by  fresh  fibri- 
nous deposit.  As  the  disease  advances,  the 
muscular  layer  is  involved  and  its  contrac- 
tile cells  are  destroyed.  Neither  does  the 
adventitia  escape,  but  the  process  here  is 
mainly  or  entirely  plastic.  The  proportion 
of  cellular  and  homogeneous  deposit  varies 
considerably,  but  the  latter  is  generally  in 
excess.  As  the  new  growth  loses  its  vitaHty 
it  disintegrates  through  fatty  degeneration. 
The  cells  become  granular  and  break  up 
into  molecular  debris,  which  then  calcifies 
or  undergoes  complete  liquefaction.  In  the 
latter  event  cholesterine  forms  and  crystal- 
lises out  as  thin  plates.  If  a  calcified  patch 
be  treated  with  dilute  hydrochloric  acid, 
and  the  residue  examined  under  the  micro- 
scope, it  will  be  seen  to  consist  of  amorphous 
granules  and  fragments  of  glassy  or  faintly 
fibrillated  tissue. 

Besults  of  Chrotiic  Enda/rteritis. — (1) 
Thrombosis  and  embolism.  (2)  Narrowing 
and  occlusion  of  branches.     (3)  Aneurism. 

(1)  Thrombosis  and  Embolism.  — 
Thrombosis  is  apt  to  occur  about  calcified 
plates,  which,  having  broken  away  at  their 
edges,  act  as  foreign  bodies,  and  offer  re- 
sistance to  the  flow  of  blood  (see  Throm- 
bosis). EmboHsm  may  have  its  origin  in 
the  detachment  of  calcareous  splinters,  or 
of  thrombi  formed  in  the  artery.  Gangrene 
at  the  part  supplied  by  the  embolised  or 
thrombosed  vessel  is  to  be  feared. 

(2)  Narrowing  a/nd  occlusion  of 
hramches. — One  or  more  of  three  factors 
is  concerned,  {a)  Encroachment  on  the 
lumen   of   the   swollen  intima.      (&)  Con- 


traction of  plastic  lymph  in  the  adventitia. 
(c)  Pressure  of  an  aneurism  of  the  parent 
vessel.  Obhteration  is  completed  by  throm- 
bosis. 

(3)  Aneurism. — Chronic  endarteritis  is 
a  fertile  source  of  aneurism.  Although  the 
walls  of  an  artery  may  be  greatly  thickened, 
their  power  of  resistance  is  diminished,  from 
loss  of  elasticity.  Eupture  of  an  '  athero- 
matous abscess '  does  not  materially  weaken 
the  artery  at  that  point,  but  it  allows  the 
full  force  of  the  blood-stream  to  act  over 
a  wider  area  of  softened  tissue.  See 
Aneurism. 

Syi^hilitic  Arteritis. — How  far  syphilis 
is  directly  accountable  for  disease  of  the 
large  arteries  is  a  debated  point.  Aitken 
beUeves  that  it  is  a  common  cause  of 
chronic  arteritis,  and  certainly  the  fact  that 
most  of  the  cases  of  pathological  aneurism 
in  young  subjects  have  a  history  of  syphilitic 
taint  lends  weight  to  this  opinion.  It  can- 
not be  doubted  that  the  virus  of  syphilis 
lowers  the  vitality  of  the  coats  of  the 
arteries,  as  it  does  that  of  other  tissues,  and 
in  this  way  it  may  lead  to  premature  decay, 
and  so  predispose  to  inflammatory  lesion. 
Syphilitic  disease  of  the  cerebral  arteries  is 
a  not  infrequent  cause  of  thrombosis.  It 
occurs  in  the  shape  of  gummatous  deposit 
in  the  outer  coat  and  perivascular  sheath  ; 
and  as  a  proliferating  change  in  the  intima 
(Heubner),  one  or  other  form  predomi- 
nating. Arteries  so  affected  look  like  dull- 
white  threads  or  cords,  and  on  examination 
are  found  to  be  much  more  solid  than 
natural.  It  is  easy  to  see  how  the  swelling 
within  the  vessel,  and  the  pressure  without, 
must  narrow  the  lumen,  and  obstruct  the 
blood-current. 

Barlow  has  described  profound  changes 
in  the  cerebral  arteries  of  childi'en  suffering 
from  congenital  syphihs,  of  the  same  kind 
as  those  recorded  by  Heubner  in  the  ac- 
quired disease.  The  new  growth  in  the 
inner  coat  of  the  artery  is  made  up  of  large 
nucleated  cells.  All  the  coats  are  involved, 
but  the  principal  change  takes  place  in  the 
intima. 

Feria/rteritis,  or  inflammation  of  the 
outer  coat  and  areolar  sheath,  occurs  under 
the  following  forms  : — (1)  Gummatous  exu- 
dation into  the  lymphatic  sheaths  of  the 
cerebral  arteries.  (2)  Ulceration  of  a  branch 
of  the  pulmonary  artery  skirting  a  phthi- 
sical cavity.  (3)  Arteritis  by  spreading  of 
the  inflammation  from  surrounding  tissues, 
as  when  an  artery  becomes  involved  in 
periphlebitis,  or  in  deep-seated  suppuration. 

Periarteritis  may  end  in  resolution,  with- 
out local  consequences  ;  but  there  is  danger 
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of  thrombosis,   aneurismal  dilatation,  and 
rupture. 

II.  Degeneration. — (a)  Fatty  degenera- 
tion has  ah-eady  been  mentioned  in  connec- 
tion with  atheroma,  where  it  constitutes  an 
essential  part  of  the  morbid  process,  giving 
rise  to  softening  and  disintegration  of  the 
new  formation.  In  this  case  it  is  secondary 
to  inflammation.  But  it  occurs  widely 
distributed  as  a  primary  change.  Thus, 
in  the  large  arteries,  especially  the  aorta,  it 
afifects  the  stellate  subendotheHal  corpuscles 
of  the  intima.  It  here  appears  as  bright 
yeUow  spots  or  streaks,  slightly  raised  above 
the  surface,  and  smooth  or  finely  downy. 
The  deeper  structures  remain  intact.  It  is 
found  at  all  ages,  even  in  very  young  chil- 
dren.   It  is  of  no  clinical  significance. 

Of  far  graver  import  is  the  fatty  de- 
generation so  constantly  met  with  in  the 
cerebral  vessels  late  in  life.  The  adven- 
titia  receives  the  brunt  of  the  mischief,  but 
fat-molecules  may  be  observed  scattered 
through  aU  the  coats.  As  the  residt  of 
softening,  the  small  arteries  burst  under  the 
blood-pressure. 

In  disused  or  paralysed  limbs,  the  arteries 
show  fatty  degeneration  of  the  contractile 
fibre-cells  of  the  middle  coat,  and  of  the 
connective-tissue  corpuscles  of  the  inner 
and  outer. 

(6)  Calcification  is  an  important  feature 
in  chronic  endarteritis,  where,  as  before 
said,  calcareous  plates  are  the  abiding  mark 
of  previous  inflammation  and  softening. 
Primary  calcification  is  very  common  in  the 
medium-sized  ajrteries — e.g.  the  cerebrals 
and  tibials — of  old  people,  or  in  those 
where  the  middle  coat  is  well  developed. 
Lime -salts  are  deposited  first  in  the  mus- 
cular fibre-ceUs;  and,  as  these  lie  athwart  the 
vessel,  there  results  a  series  of  streaks  or 
rings  which  encircle  it — annular  calcifica- 
tion. By  lateral  extension  these  rings  join 
and  form  a  rigid  cylinder — tubular  cal- 
cification. The  process  is  not  confined  to 
the  middle  coat,  for  it  extends  to  the  others, 
causing  great  irregularity  and  roughness. 

The  lumen  of  the  artery  is  diminished. 
There  is  a  great  tendency  to  bilateral  sym- 
metry. The  affected  vessels,  where  super- 
ficial, can  be  felt  as  incompressible  cords. 

(c)  Amyloid  degeneration  of  the  small 
arteries  can  be  seen  in  tissues  and  organs 
affected  with  albuminoid  disease.  It  con- 
duces to  haemorrhage,  and  thus  becomes  of 
surgical  interest. 

III.  Atrophy  of  Arteries  forms  a 
paxt  of  general  and  local  wasting.  Accord- 
ing to  Yirchow,  aU  the  vessels  are  atrophied 
in   chlorosis.      If    the  femoral    artery  be 


ligatured  for  popliteal  aneurism,  the  por- 
tion between  the  ligature  and  the  aneurism, 
although  not  obliterated,  shrinks  to  less  than 
half  its  normal  dimensions.  The  lumen  is 
narrowed,  and  the  coats  are  reduced  in 
thickness. 

IV.  Hypertrophy  of  Arteries. — True 
hypertrophy  occurs  in  the  collateral  branches 
after  ligature  of  the  main  trunk.  The  walls 
are  thinner  than  natural,  owing  to  the  dila- 
tation consequent  on  the  rise  in  the  blood- 
pressure,  but  still  the  bulk  is  increased. 

The  small  arteries  are  hypertrophied  in 
granular  kidney. 

V.  Raynaud's  Disease. — Local  asphyxia 
or  symmetrical  gangrene,  are  names  given 
to  phenomena  which  arise  out  of  disturb- 
ance of  the  nervo-muscular  dynamism  of 
the  small  and  medium-sized  arteries.  The 
subjects  of  this  disturbance  are  not  uncom- 
monly young  children,  hence  the  expres- 
sion ga/ngrene  juvenile,  to  indicate  one  of 
the  pathological  accidents  of  the  disease. 
The  fingers,  toes,  nose,  and  ears  are  the 
parts  mostly  implicated.  The  skin  is  cold, 
and  sometimes  cyanosed — local  asphyxia. 
At  others  it  is  pale  and  marble-like — local 
syncope.  The  arteries  are  not  diseased,  but 
together  with  the  capillaries  and  small 
veins  they  are  subject  to  severe  and  pro- 
longed spasm.  The  difficulty  of  the  circula- 
tion may  be  so  great  as  to  cause  gangrene. 

As  concomitants  we  may  mention  the 
occasional  occurrence  of  erythematous 
eruption  on  the  skin  on  different  parts  of 
the  body,  and  renal  hasmorrhage.  The 
excitability  of  the  vaso-motor  centres  in  the 
spinal  cord  is  exaggerated,  and  the  irrita- 
bility of  the  sensory  nerves  is  increased. 

VI.  Arterial  Embolism  has  been  no- 
ticed under  '  embolic  arteritis  '  and  '  athe- 
roma.'    The  following  are  its  sources  : — 

(1)  Vegetations,  simple  or  infective,  de- 
tached from  the  cardiac  valves.  (2)  Blood- 
clot  dislodged  from  an  aneurismal  sac,  or 
from  an  atheromatous  artery.  (3)  Cal- 
careous plates  from  the  large  arteries.  (4) 
Portions  of  a  new  growth  which  has  in- 
vaded an  artery.  (5)  Venous  thrombi  in 
the  case  of  the  pulmonary  artery. 

The  results  are  according  to  the  size 
and  nature  of  the  embolus,  and  the  state  of 
the  collateral  vessels ;  thus  embolism  of  the 
pulmonary  artery  may  be  suddenly  fatal ; 
emboUsm  of  the  tibials  may  lead  to  secon- 
dary thrombosis  and  gangrene;  infective 
embolism  may  give  rise  to  aneurism,  or, 
less  probably,  rupture. 

VII.  Arterial  Thrombosis. — The  blood 
may  coagulate  in  the  ajrteries  from  (1) 
Laceration    of   the   coats,   as  in  ligature. 
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(2)  Embolic  plugging  (see  supra).  (3)  Con- 
tinued spastic  contraction  (see  Raynaud's 
disease,  above).  (4)  Hyperinosis,  coupled 
with  cardiac  failure,  as  in  the  case  of  an 
acute  fever.  (5)  Disease  of  the  vessel,  e.g. 
syphilitic  arteritis  and  atheroma.  Diffuse 
thrombosis  of  the  tibial  arteries  is  one  cause 
of  senile  gangrene.  Diffuse  thrombosis  of  a 
large  artery — e.g.  the  femoral — is  usually 
followed  by  a  similar  process  in  the  com- 
panion vein  ;  gangrene  is  then  inevitable. 

VIII.  Tumours. — Tubercle  is  never  seen 
in  the  walls  of  arteries,  although  the  peri- 
vascular tissue  is  one  of  its  favourite  sites. 
Malignant  tumours  occasionally  invade  an 
artery,  and  project  into  the  lumen ;  but  it 
is  surprising  how  long  this  is  resisted. 
Syphilitic  gummata  are  found  in  connec- 
tion with  the  cerebral  arteries,  but  strictly 
speaking  they  are  not  new  growths. 

Augustus  J.  Pepper. 

ARTERIES,  Rupture  of.— An  artery 
may  be  ruptured  partially  or  entirely; 
and  either  subcutaneously  or  in  an  open 
wound. 

Partial  Hupiure. — In  this  injury  it  is 
the  internal,  or  rather  the  internal  and 
middle  coats  that  give  way. 

Instances  of  partial  rupture    are   met 

with — (1)    In  the   operation  of  ligation  of 

an   artery.     (2)  From   sudden   strain,   e.g. 

^  during  an  attempt  at  reduction  of  an  old 

J  dislocation,  especially  of  the  shoulder -joint. 

(3)  In  crushing  of  a  hmb,  the  vessel  being 
ground  against  the  underlying  bone.  (4) 
From  the  appUcation  of  violent  external 
constriction  combined  with  traction,  as  in 
judicial  hanging. 

The  disposition  of  the  inner  and  middle 
coats  at  the  seat  of  laceration  will  vary 
according  to  the  presence  or  absence  of 
disease  of  the  vessel,  and  the  mode  of 
injury.  In  simple  hgature  of  a  healthy 
artery  the  coats  are  as  cleanly  divided 
as  though  they  had  been  cut  with  a  knife, 
both  in  the  Hving  and  dead  subject.  At 
the  same  time  there  is  very  httle  gaping, 
and  no  curling  up  within  the  lumen  of  the 
vessel,  since  the  tendency  of  the  inner  to 
recoil  with  the  middle  coat  is  insufficient 
to  tear  it  from  its  connection  with  the  outer. 
But  when  the  force  employed  crushes  or 
twists  the  artery,  the  inner  coat  is  raised 
from  its  bed,  and  by  virtue  of  its  elasticity 
it  retracts  and  become  rolled  upon  itself, 
at  the  same  time  that  it  is  drawn  inwards 
by  the  circular  fibres  of  the  muscular  coat. 
Thus  a  flap-like  valve  is  formed,  ■■A'hich 
arrests  or  obstructs  the  current  of  blood, 
exactly  as  happens  in  torsion. 


In  chronic  disease  of  an  artery  the  inner 
coat  loses  its  elasticity,  and  the  middle  its 
contractility,  through  fatty  and  calcareous 
degeneration,  whilst  aU  three  coats  are  fre- 
quently so  blended  by  fibroid  overgrowth 
as  to  be  practically  inseparable.  On  the 
other  hand  the  injury  may  hght  upon  a 
patch  of  softening,  and  tearing  through  its 
inner  wall  lay  the  foundation  of  dissecting 
or  other  form  of  aneurism. 

The  res^ults  of  Partial  Euptv/re  are  (1) 
thrombosis ;  (2)  gangrene ;  (3)  aneurismal 
dilatation ;  (4)  subsequent  complete  rupture. 
Partial  rupture,  per  se,  usually  ends  in 
thrombosis  and  permanent  occlusion,  as 
in  ligation ;  but,  as  stated  above,  gangrene 
may  ensue  from  the  combined  effects  of 
obstruction  in  the  main  artery  and  the  pres- 
sure of  blood  extravasated  from  a  number 
of  smaller  vessels.  Wide-spread  arterial 
disease  conduces  to  a  like  result,  the  rigid 
anastomosing  arteries  not  dilating  in  time 
for  the  collateral  circulation  to  be  established. 

Diagnosis  of  Partial  Rupture,  when 
the  vessel  is  comparatively  superficial,  as  it 
commonly  is : — (1)  Look  for  arrested  or 
diminished  pulsation  in  the  arteries  on  the  ^ 
distal  side  of  the  seat  of  injury ;  (2)  exa- 
mine for  a  small,  more  or  less  firm,  circum- 
scribed swelling  below  where  the  artery 
continues  to  beat ;  (3)  ascertain  if  the  diffi- 
culty in  the  circulation  is  greater  than  can 
be  accounted  for  by  the  extravasation  of 
blood  from  small  vessels  in  the  muscles  and 
ceUular  planes  of  the  Hmb. 

Treatment. — Wrap  the  limb  in  cotton 
wool,  place  it  upon  a  pillow,  between  sand- 
bags, in  a  semiflexed  and  slightly  elevated 
position.  Bandages  had  better  be  dispensed 
with,  on  account  of  the  danger  of  still  further 
embarrassing  the  circulation.  If  gangrene 
sujDervenes  amputation  must  be  resorted  to. 
If  the  rupture  becomes  comple,te  later  on, 
the  treatment  will  be  as  hereafter  advised. 

Complete  Rupture  may  occur  by  avul- 
sion of  a  Hmb.  The  bleeding  under  these 
circumstances  is  less  than  might  be  ex- 
pected, for  the  internal  and  middle  coats 
are  torn  from  the  outer,  and  contracting  and 
retracting  curl  up  within  the  vessel;  and 
the  outer  coat  and  the  sheath  of  the  artery 
are  folded  or  twisted  over  them.  Haemo- 
stasis  is  fmrthered  and  may  be  completed 
by  the  formation  of  a  clot.  The  rupture  is 
termed  complete,  when  the  wall  of  the  artery 
is  torn  through  in  one  part  or  throughout 
its  whole  chcumference.  In  either  case  it 
may  take  place  subcutaneously,  or  accom- 
pany a  lacerated  wound  of  the  soft  parts. 
It  may  be  compHcated,  amongst  other  acci- 
dents, by  simple  or  compound  fracture. 
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Subcutcmeous  Rupture  without  frac- 
ture.— The  arteries  most  commonly  in- 
jured are  the  popliteal  and  the  axillary ; 
the  former  from  a  violent  wrench  of  the 
leg,  the  latter  dming  the  attempt  to  reduce 
an  old  luxation  of  the  shoulder-joint.  The 
disaster  is  immediately  followed  by  severe 
pain  in  the  part,  and  this  by  numbness  of 
the  limb,  which  as  a  rule  the  patient  is 
unable  to  use  to  any  extent.  The  latter 
symptom,  however,  is  not  constant,  either 
as  regards  its  onset  or  degree.  Pulsation 
ceases  or  is  much  weakened  in  the  arteries 
beyond,  the  exact  issue  turning  upon  the 
amount  of  extravasation,  and  whether  the 
niptiure  has  involved  the  entire  vessel  or 
only  a  segment  of  it.  The  limb  is  colder 
than  its  fellow,  the  temperature  rapidly 
falh'ng.  Blood  escapes  from  the  rent  and 
collects  ajound  the  artery,  forming  a  tense 
swelling,  or  it  is  driven  far  and  wide  among 
the  surrounding  tissues ;  the  result  varying 
according  to  the  size  of  the  vessel,  the  size  of 
the  opening  in  it,  and  the  resistance  offered 
by  adjacent  structures.  Pulsation  is  mostly 
absent,  and  when  present  it  is  generally 
over  a  limited  area.  Possibly  a  loud  or 
subdued  bruit  may  be  heard,  but  it  is  not 
conducted  along  the  com-se  of  the  artery 
with  the  same  frequency  and  distinctness 
as  when  generated  in  a  pathological  aneu- 
rism. 

Treatment.  — The  surgeon  will  be  partly 
guided  by  the  condition  of  the  limb  as  to 
the  amount  of  bruising  and  extravasation. 
If  gangrene  has  set  in,  amputation  must 
be  performed  at  once.  The  liability  to 
gangrene  is  more  remote  in  the  upper  than 
in  the  lower  extremity,  and  the  possession 
of  the  arm  more  essential  to  the  patient 
^  than  the  leg  ;  hence,  every  attempt  should 
be  made  to  save  it.  If  in  rupture  of  the 
brachial,  radial,  or  ulnar  artery,  the  ex- 
travasation has  ceased  and  is  not  very  ex- 
tensive, compression  should  be  appHed  at 
the  seat  of  injury  and  over  the  main  vessel 
higher  up. 

Under  opposite  conditions,  and  also  in 
cases  where  the  diagnosis  is  doubtful,  it  will 
be  safer  to  cut  down,  turn  out  the  clot, 
and  Hgature  the  artery  on  each  side  of  the 
opening  in  it.  The  limb  should  be  raised 
to  empty  the  vessels,  and  then  Esmarch's 
cord  be  apphed.  If  difficulty  is  experienced 
in  finding  the  ends  of  the  vessel,  the  tour-  I 
niquet  should  be  loosened,  to  allow  a  jet  of  ; 
blood  to  escape  ;  or  a  Httle  dissection  made 
in  the  course  of  the  artery. 

Rupture  of  the  main  artery  in  the  lower 

limb   generally  calls  for  primary  amputa- 

^  cion,  but  if  gangrene  has  not  commenced. 


and  the  soft  parts  are  not  too  extensively 
damaged,  double  ligature  should  be  resorted 
to  ia  the  first  instance,  especially  when  the 
patient  is  young  and  the  vessels  presumably 
free  from  disease.     Augustus  J.  Pepper. 

ARTERIES,  Wounds  of.— When  hse- 
morrhage  is  severe,  it  is  generally  found 
that  its  source  is  a  wounded  artery.  A 
vessel  may  be  completely  or  only  partially 
divided.  In  the  latter  case  the  damage 
may  consist  in  the  artery  being  split,  or 
in  a  transverse  cut  involving  a  part  only 
of  its  circumference.  Notwithstanding  the 
comparative  rareness  of  these  partial  divi- 
sions, they  are  of  extreme  interest  to  the 
surgeon,  as  furnishing  a  considerable  con- 
tuigent  of  cases  of  persistent  recurrent 
bleeding.  The  explanation  as  to  why  the 
haemorrhage  is  so  persistent  in  such  cases 
is  to  be  sought  in  the  anatomical  structure 
of  an  artery,  and  by  consideration  of  the 
process  by  which  nature  arrests  the  haemor- 
rhage of  a  completely  divided  vessel ;  for  if 
it  be  remembered  how  important  the  con- 
traction and  retraction  of  the  vessel  are  in 
arresting  the  haemorrhage  in  such  a  case, 
it  will  be  seen  that  the  same  mechanism 
causes  the  opening  to  gape  and  remaiu  pa- 
tent when  the  vessel  is  only  partly  divided. 
If  it  be  known  that  a  vessel  is  only  partly 
divided,  its  division  should  be  made  com- 
plete, and  its  ends  ligatured. 

The  details  of  the  treatment  of  wounded 
arteries  Eire  described  under  the  headings  of 
the  special  vessels ;  but,  before  considering 
these,  it  may  be  well  to  discuss  briefly  the 
general  principles  on  which  the  treatment 
of  arterial  haemorrhage  is  conducted,  the 
treatment,  in  great  measure,  depending  on 
whether  the  haemorrhage  occurs  from  an 
incised  or  a  punctured  wound. 

Treatment  of  Arterial  BLEEDiNa  in 
Incised  Wounds. — Bleeding  vessels  should 
always,  if  possible,  be  secured  in  situ.  As 
a  rule  there  is  little  difficulty  in  picking  up 
the  bleeding  artery.  Occasionally,  however, 
owing  to  the  bleeding  artery  lying  deeply 
in  the  angle  or  apex  of  the  wound,  it 
cannot  be  readily  secured  with  the  forceps, 
or  it  sometimes  happens  that,  owing  to  the 
vessel  having  retracted,  the  bleeding  point 
itself  cannot  be  seen.  In  these  circum- 
stances a  Httle  careful  enlargement  of  the 
wound,  in  the  direction  of  the  bleeding,  will 
enable  the  vessel  to  be  secured.  Occasion- 
ally, especially  in  wounds  of  the  scalp,  it  is 
a  better  practice  to  treat  the  retracting 
vessel  by  pressure,  or  by  a  hareHp  pin 
passed  beneath  it,  than  to  make  anything 
like  a  cross-cut  to  search  for  it. 
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A  few  years  back  several  raethods  were 
advocated  for  securing  divided  arteries : 
thus,  in  preference  to  the  ligature,  some 
surgeons  advocated  various  forms  of  acu- 
pressure or  torsion.  The  advantage  of  these 
consisted  in  avoiding  the  septic  track  caused 
by  the  Ugatures,  the  ends  of  which  were 
always  allowed  to  hang  out  of  the  wound. 
Since  the  introduction  of  the  catgut  Hgature, 
which,  after  the  ends  are  cut  off,  is  left  in 
the  wound,  such  objections  have  entirely  dis- 
appeared, and  hgatures  either  of  gut,  tendon, 
or  Chinese  silk,  are  almost  universally  em- 
ployed, and  are,  by  far,  the  simplest  and 
surest  agents  for  closing  the  vessels.  In 
some  rare  cases  in  which  a  diseased  vessel 
will  not  hold  a  ligature,  acupressure  may 
still  be  usefully  employed. 

The  surgeon,  on  being  sent  for  to  a  case 
of  haemorrhage  from  an  incised  wound,  will 
generally  find  the  part  wrapped  round  with 
handkerchiefs  or  towels  partially  soaked 
with  blood.  Before  removing  these,  which 
may  have  served  temporarily  to  restrain 
the  bleeding,  the  patient  should  be  gently 
lifted  on  to  the  edge  of  a  bed  or  couch  in  a 
good  light.  This  matter  of  Hght  is  of  the 
utmost  importance,  making  all  the  difference 
between  success  and  failure  in  picking  up 
the  vessels.  Should  the  wound  be  on  one 
of  the  limbs,  a  tourniquet,  or  the  finger  of 
an  assistant,  must  be  placed  in  readiness 
over  the  main  vessel — the  femoral  or  sub- 
clavian as^the  case  may  be — but  pressure  is 
not  exercised  imtil  required.  A  basin,  a 
sponge,  and  cold  water  being  placed  handy, 
all  wrappings  are  rapidly  removed  from  the 
wound.  All  clot  must  be  cleanly  sponged 
out,  and  any  vessels  that  can  be  seen  to  be 
divided,  whether  bleeding  or  not,  should  be 
tied.  If  alarming  bleeding  well  up  from  a 
main  vessel  at  the  bottom  of  the  wound, 
the  finger  must  be  placed  over  the  bleeding 
point,  when  a  little  dissection,  with  the  back 
of  a  knife  or  director,  will  bring  the  vessel 
into  view  above  and  below  the  bleeding 
point,  and  two  Hgatures  can  be  applied 
with  an  aneurism-needle.  When  the  bleed- 
ing has  been  arrested,  the  edges  may  be 
brought  together  in  the  usual  manner. 

Treatment  of  Arterial  Bleeding  from 
Punctured  Wounds. — Straightforward  and 
easy  as  may  be  the  treatment  of  haemor- 
rhage from  incised  wounds,  the  course  to 
be  adopted  for  the  arrest  of  arterial  bleeding 
from  punctured  wounds  forms  a  grave  and 
complicated  question. 

The  writer  beheves  that  the  arbitrary 
rule,  that  '  in  every  instance  the  wound 
should  at  all  hazards  be  laid  open,  and 
the  vessel  secured  at  the  bleeding  point,' 


is  far  too  dogmatic,  and  has  led  to  severe 
and  even  fatal  operations,  many  of  which 
were  wholly  unnecessary. 

Without  doubt  the  general  acceptance 
of  the  principle  of  searching  for  the  wounded 
artery  has  been  due  to  the  writings  of 
Guthrie,  who  in  forcible  language  taught  it, 
to  the  exclusion  of  all  other  forms  of  treat- 
ment. His  teaching  quickly  permeated 
medical  Hterature,  and  it  soon  came  to  be 
considered  that  the  surgeon  who  failed  thus 
promptly  '  to  look  his  enemy  in  the  face,* 
showed  timidity,  or  a  want  of  knowledge  in 
the  first  principles  of  his  profession. 

Surgeons  who  have  perlormed  or  wit- 
nessed the  operation  necessary  for  the 
securing  of  the  tibial,  deeply  situated  in  a 
punctured  wound,  will  know  that  Guthrie's 
description  of  the  ease  and  certainty  of  this 
operation  is  not  merely  inaccurate,  but  mis- 
leading, as  entirely  opposed  to  the  actual 
facts.  Thus  Arnott,  in  his  well-known  case 
of  ligature  of  the  tibial  in  a  punctured 
wound,  says :  '  It  is  not  an  operation  that 
should  be  undertaken  inconsiderately,  for  it 
requires  a  good  Ught  and  inteUigent  assist- 
ance. The  case  described  occurred  in  the 
day-time,  and  from  what  was  experienced  I 
am  incHned  to  think  that  it  could  not  have 
been  successfully  performed  under  artificial 
light.' 

So  eminent  a  surgeon  as  Dupuytren 
readily  recognised  that  the  search  for 
wounded  vessels  deeply  situated  in  a  muscu- 
lar calf  was  a  procedure  surrounded  by  prac- 
tical difficulties,  for,  says  that  author,  '  to 
all  who  know  the  depth  of  these  vessels, 
their  relations  to  the  bones,  nerves,  and 
muscles,  the  scheme  of  cutting  down  upon 
the  vessels  appears  impracticable.  How 
could  they  be  distinguished  from  the  soft 
torn  bruised  parts  which  sinround  them, 
or  how  could  a  ligature  be  passed  and  tied 
at  the  bottom  of  a  wound  deep  between  the 
bones  ?  ' 

It  is  often  argued  that,  because  the  treat- 
ment of  haemorrhage  from  an  incised  wound 
is  so  easy,  and  that  fi:om  a  punctured  one 
so  complicated,  by  converting  the  one  into 
the  other  aU  difficulties  will  disappear. 
The  fallacy  of  the  assumption  that  in  all 
cases  the  characteristics  of  an  incised 
wound  can  be  given  to  a  punctured  one  by 
its  mere  enlargement,  becomes  obvious  on 
reflection. 

Punctured  wounds  must  of  necessity  be 
inflicted  by  small  missiles  or  narrow  instru- 
ments, which  can  penetrate  to  positions 
inaccessible  by  a  simple  incision.  Their 
direction  and  depth  are  often  quite  un- 
known, consequently  the  position  and  size 
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of  the  bleeding  vessel  is  a  matter  of  mere 
Bpeciilation.  The  bleeding  point  may  be, 
and  often  is,  far  away  from  the  external 
wound,  possibly  on  the  opposite  side  of  the 
limb,  so  that  a  very  deep  and  extensive 
incision  has  to  be  inflicted  to  secure  what 
may  idtimately  prove  to  be  an  unimportant 
arterial  twig.  If,  of  course,  it  could  be 
shown  that  by  enlarging  the  wound  the 
vessel  could  be  secured  with  little  difficulty 
or  risk,  while  on  the  other  hand,  similar 
forms  of  treatment  commonly  resulted  in 
failure,  the  cutting  down  doctrine  might  be 
accepted  in  its  entirety.  Experience,  how- 
ever, leads  to  an  opposite  conclusion,  and 
shows  that  not  only  the  search  for  the 
wounded  vessel  at  times  proves  ineffectual, 
but  that  all  bleeding  might  have  been  per- 
manently arrested  without  the  necessity  of 
any  operation. 

Guthrie's  rule  for  the  treatment  of 
arterial  haemorrhage  has  purposely  been 
criticised,  but  it  must  not  be  inferred  that 
this  plan  is  never  applicable.  A  wound 
may  be  so  situated,  or  the  limb  in  such 
a  condition,  that  it  becomes  the  safest 
and  most  practicable  method ;  but  it  is 
specially  urged  in  this  article,  that  the 
surgeon  will  best  consult  the  interest  of  his 
patient  who  remembers  that  the  procedure 
is  not  to  be  regarded  as  a  trifling  one.  For 
however  simple  and  easy  it  may  be  at 
times,  it  at  others  involves  a  hazardous 
operation,  not  to  be  undertaken  without  a 
full  conviction  of  its  necessity. 

If  the  surgeon  requires  any  rule,  it 
should  rather  be  that  in  punctured  wounds, 
unless  the  exact  source  of  the  bleeding  is 
obvious,  the  careful  and  even  appUcation 
of  pressure  should  be  first  tried,  reserving 
active  operative  interference  until  so  simple 
a  procedure  as  pressure  has  proved  in- 
effectual. The  surgeon  must  not  allow  his 
judgment  to  be  warped  by  fear  of  the 
failure  of  the  pressure  which  he  employs, 
and  the  possibiUty  that  he  may  have  to  fall 
back  too  late  on  the  cutting  plan ;  but  he 
must  consider  what  on  the  whole  is  the 
simplest  treatment,  and  that  which  is  most 
likely  to  be  successful  with  the  least  risk  to 
his  patient.  The  details  of  treatment  will 
vary  according  to  the  locality  of  the  par- 
ticular artery  injured,  and  are  fully  con- 
sidered under  the  headings  of  the  various 
vessels.  But  it  may  be  well  before  discuss- 
ing these  to  consider  the  general  plan  of 
treatment. 

Treatment. — The  surgeon  is  hurriedly 
sent  for  to  a  patient  who  is   said  to  be 

I  bleeding  to  death  from  a  punctured  wound. 

'  On  arrival  it  will  generally  be  found  that 


natural  alarm  at  the  sight  of  blood  has  led 
to  the  extent  of  the  bleeding  being  greatly 
exaggerated,  'the  torrents  of  blood'  often 
meaning  but  a  few  ounces.  The  state  of 
the  patient's  pulse  and  his  general  appear- 
ance will  usually  afford  a  safe  basis  for  the 
estimate  of  the  extent  of  the  bleeding; 
moreover,  the  effect  produced  upon  the 
patient  is  more  important  than  the  actual 
quantity  of  blood  lost.  If  the  collapse  be 
not  severe  the  patient  should  be  at  once 
lifted  upon  a  convenient  couch  or  bed. 
This  should  be  done  with  the  greatest  care 
and  gentleness,  the  patient  being  kept  in 
the  recumbent  position,  and  on  no  account 
allowed  to  make  the  least  muscular  exer- 
tion. Bearing  in  mind  what  has  been 
stated  elsewhere  as  to  nature's  process  of 
stopping  haemorrhage,  it  will  be  understood 
that  it  is  of  the  utmost  importance  to  pre- 
vent the  blood-coagulum,  which  has  very 
probably  temporarily  formed  during  the 
period  of  coUapse,  from  being  again  broken 
up  by  the  force  of  the  heart's  action—  a  risk 
incurred  by  any  exertion  on  the  part  of  the 
patient.     8ee  Hemorrhage. 

The  cloths  and  bandages  generally  found 
wrapped  round  the  wound  must  be  removed 
in  a  good  light.  The  next  steps  to  be  taken 
will  depend  on  whether  the  bleeding  has 
ceased  or  is  still  continuing. 

Treatment  when  the  Bleeding  has 
CEASED. — The  parts  in  the  neighbourhood 
of  the  wound  can  be  gently  cleansed  of 
blood  with  a  soft  sponge  and  warm  water. 
But  the  clot  itself  seen  in  the  wound  should 
on  no  account  be  disturbed,  the  orifice  being 
simply  covered  with  a  couple  of  folds  of 
lint  wetted  in  cold  water  or  carbolic  lotion. 
The  patient  should  be  lightly  covered  with 
blankets,  in  such  a  way  that  the  wound 
covered  by  the  lint  is  exposed,  so  that  any 
recurrence  of  bleeding  can  be  at  once  de- 
tected. It  is  better  in  these  cases,  where 
the  bleeding  has  actually  ceased,  to  apply 
no  pressure,  either  directly  on  the  wound 
or  indirectly  on  the  course  of  the  vessels, 
for  fear  of  ^sturbing  the  arresting  clot. 

The  clothes  if  dry  may  be  simply 
loosened;  otherwise  they  must  be  cut  off, 
clumsy  attempts  to  remove  them  being 
often  followed  by  a  fresh  bleeding.  There 
is  no  period  when  the  most  absolute  rest  is 
so  necessary  as  in  the  first  few  hours  after 
a  severe  bleeding  which  has  spontaneously 
ceased,  for  the  coagulum  that  has  formed 
during  the  collapse  is  constantly  growing 
stronger  by  extension  within  the  vessel, 
and,  if  time  be  allowed,  will  form  an  effec- 
tual barrier  before  reaction  occurs.  This 
rest,  so  imperative  at  first,  must  be  en- 
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forced,  though  not  perhaps  quite  so  rigidly, 
for  several  days,  and  the  patient  should, 
.  on  no  account,  be  allowed  to  leave  his  bed 
till  the  external  wound  is  soundly  healed. 
Want  of  precaution  in  this  respect  is  a 
common  cause  of  traumatic  aneurism,  un- 
necessary intra-arterial  pressure  being  put 
on  the  sealed  end  of  the  vessel  before  it  is 
sufficiently  consolidated  to  stand  it. 

Treatment  when  the  Bleeding  is 
CONTINUING. — If  the  wound  be  situated  in 
one  of  the  limbs  the  bleeding  must  be  at 
once  controlled  by  pressure,  either  digitally 
or  by  the  tourniquet  on  the  main  artery. 
In  the  upper  extremity  the  brachial  can 
be  compressed  against  the  middle  of  the 
humerus,  if  the  %\ound  be  in  the  forearm  or 
hand.  If  the  bleeding  come  from  a  higher 
point,  the  subclavian  must  be  compressed. 
In  compressing  the  subclavian  the  finger  or 
thumb  cannot  be  relied  on  except  for  a 
short  time,  a  piece  of  wood  or  a  small  poker, 
covered  with  lint,  being  far  more  effectual. 

The  femoral  artery  is  best  controlled  as 
it  crosses  immediately  beneath  Poupart's 
ligament,  its  course  in  this  situation  lying 
midway  between  the  symphysis  and  the 
anterior  superior  spine.  The  mistake  very 
commonly  made  is  that  of  applying  pres- 
sure an  inch  or  two  below  the  ligament,  a 
position  in  which  much  more  force  is  re- 
quired to  control  the  vessel  than  need  be 
applied  at  a  higher  poiut. 

The  bleeding  having  been  thus  tem- 
porarily controlled,  time  is  gained  for  con- 
sidering the  best  course  to  be  piu-sued  for 
its  permanent  arrest.  If  the  wound  is  known 
not  to  be  deep,  from  the  nature  of  the  in- 
strument inflicting  it,  and  moreover,  if  it 
is  situated  over  the  main  vessel  of  a  limb 
where  that  vessel  is  naturally  superficial, 
as  in  Scarpa's  triangle,  or  along  the  course 
of  the  brachial,  or  in  a  position  such  as 
in  the  middle  of  the  neck,  where  effectual 
pressure  is  impracticable,  the  wound  may  be 
enlarged,  and  the  vessel  sought  for  at  the 
injured  point. 

On  the  other  hand,  if  the  wound  be  of 
unknown  depth,  and  in  a  position  in  which 
the  main  vessels  are  deeply  situated,  as  in 
the  lower  half  of  the  thigh,  the  calf,  the 
forearm,  and  the  hand,  pressure  should 
certainly  be  tried  before  resorting  to  an 
operation. 

Method  of  employing  Pressure. — In 
order  that  pressure  may  be  successful 
in  permanently  restraining  the  bleeding 
it  is  well  to  bear  in  mind  the  following 
points: — 

1.  That  blood  may  be  furnished  at  either 
end  of  the  divided  artery. 


2.  That  pressure  is  not  only  required 
over  the  wound,  but  along  the  course  of  the 
artery,  both  above  and  below  it. 

3.  The  pressure  must  never  be  entirely 
concentrated  at  a  single  point,  but  dissemi- 
nated along  the  course  of  the  vessels,  for, 
by  distributing  the  pressure,  much  less  is 
required  to  arrest  the  bleeding  than  if  it  be 
appUed  on  the  wound  alone. 

4.  That  the  whole  quantity  of  blood 
circulating  in  the  limb  can  be  lessened  by 
careful  bandaging  from  below  upwards. 

The  methods  of  applying  pressure  re- 
quire modification  in  particular  situations, 
and  will  be  found  under  the  headings  of 
the  different  vessels.  But  the  following  is 
the  general  principle. 

The  bleeding  being  temporarily  arrested 
by  the  tourniquet,  the  wound  must  be  gently 
washed  and  sponged  as  dry  as  possible.  A 
conical  pad,  made  of  from  sixty  to  eighty 
separate  pieces  of  lint,  the  smallest  the  size 
of  a  sixpenny  bit,  the  largest  an  inch  and  a 
half  in  diameter,  is  appUed  directly  over 
the  wound,  and  kept  in  position  by  two 
narrow  pieces  of  X  strapping.  The  limb 
is  then  very  evenly  bandaged  with  a  domette 
roller  from  the  toes  or  fingers  upwards  as 
high  as  the  conical  pad.  The  pad  being 
left  uncovered,  the  bandage  is  continued 
upwards  to  the  shoulder  or  groin,  ending 
off  with  a  spica.  Two  compresses,  pre- 
pared by  winding  strips  of  Hnt  round  a 
firm  foundation,  such  as  the  half  of  a  pencil 
or  penholder,  are  now  laid  along  the  course 
of  the  main  vessel,  both  above  and  below 
the  wounded  point.  These  roUer-like  com- 
presses must  be  firmly  appHed  and  kept 
in  position  by  separate  bandages.  Lastly, 
another  narrow  bandage  is  wound  roxmd 
the  limb  over  the  conical  pad,  to  exert 
pressure  upon  it. 

It  is  a  good  plan  in  some  situations  to 
have  a  broad,  well-padded  splint  on  the 
side  of  the  limb  opposite  to  the  rollers  and 
pad,  so  that  the  bandages  which  keep  them 
in  position  do  not  exert  a  circular  pressure 
entu'ely  round  the  limb. 

There  is  great  advantage  in  having  the 
rollers  and  pad  kept  in  place  by  three  dis- 
tinct bandages.  By  this  arrangement  any 
one  of  them  may  be  loosened  or  tightened, 
as  the  case  requires,  without  disturbing  the 
others,  which  is  a  matter  of  considerable 
importance.  The  next  question  which  arises 
is  as  to  the  length  of  time  the  pressure 
should  be  employed. 

So  long  as  the  circulation  has  been  fairly 
carried  on  in  the  Umb — a  point  easily  ascer-  •. 
tained    by   momentarily   compressing  theH 
capillaries  of  the  toes  or  fingers — ^pressure  » 
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can  be  maintained  without  risk  of  gangrene. 
It  is  very  desirable  to  keep  up  a  moderate 
amount  of  compression  for  a  considerable 
period — an  object  to  be  attained  by  taking 
great  care  that  it  be  not  too  much  concen- 
trated at  any  single  point,  for,  if  a  bandage 
be  too  tight  at  any  spot,  not  only  will  it 
cause  pain  and  restlessness,  but  it  is  liable 
to  produce  sloughing  of  the  skin.  If  possible, 
the  firm  pressure  first  applied  should  be 
maintained  for  eight  or  twelve  hours.  If 
pain  or  discomfort  be  then  complained  of, 
a  judicious  snip  of  the  bandage  here  and 
there  at  any  points  which  appear  to  be  too 
tight  will  give  relief.  In  this  way  a  diminish- 
ing amount  of  pressure  can  be  maintained 
for  several  days.  Speaking  generally,  in 
primary  haemorrhage,  if  the  bleeding  has 
been  arrested  for  twelve  hours,  the  clot 
within  the  vessel  will  have  acquired  suffi- 
cient consistency  to  prevent  its  recurrence. 
During  the  treatment  absolute  rest  in  bed 
is  essential,  and  the  limb  should  be  raised 
on  pillows  to  a  comfortable  height. 

Occasionally,  notwithstanding  every  pre- 
caution and  care  in  the  trial  of  pressure, 
haemorrhage  will  recur.  In  these  circum- 
stances it  is  possibly  due  to  the  premature 
sHpping  of  one  of  the  pads  or  bandages,  so 
that  it  would  be  right  to  give  it  one  more 
trial  before  abandoning  it  as  useless.  Should 
this  second  attempt  fail,  or  the  limb  be  in 
such  a  condition  as  to  forbid  a  second  trial, 
the  wound  should  be  enlarged  and  the 
bleeding-point  sought  for,  with  the  excep- 
tion of  wounds  in  a  few  localities  to  be 
described. 

Search  for  the  Wounded  Vessel. — 
The  patient,  under  an  anaesthetic,  being 
placed  in  a  good  Hght — a  matter  of  the 
utmost  importance — the  surgeon  passes  his 
left  forefinger  into  the  wound,  and,  if  neces- 
sary, enlarges  the  orifice  with  a  probe-pointed 
knife  sufficiently  for  the  purpose.  By  a  little 
manipulation  it  can  be  ascertained  when  the 
point  of  the  finger  controls  the  haemorrhage. 
A  straight  probe-pointed  knife  is  then  passed 
do^vn  by  the  side  of  the  finger,  and  the  wound 
boldly  enlarged  to  a  sufficient  extent  both 
upwards  and  downwards.  The  length  of 
the  incision  thus  made  will  depend  on  the 
depth  of  the  wounded  artery,  and  may  have 
to  be  six  or  seven  inches  in  length.  The 
cut  must  always  be  made  in  the  line  of  the 
limb,  a  transverse  or  T  cut  being,  if  pos- 
sible, avoided.  Cross-cuts  seriously  inter- 
fere with  the  vitality  of  the  margins  of 
the  wound,  and,  if  extensive,  may  even 
imperil  the  limb  itself,  from  the  severance 
^  the  collateral  circulation. 

Harrison  Cripps. 

VOL.  I. 


ARTERIOTOM  Y.— The  operation,  now 
rarely  performed,  of  opening  an  artery  for 
the  purpose  of  general  blood-letting.  The 
trunt  of  the  temporal  artery  as  it  crosses  the 
zygoma,  or  its  anterior  branch  as  it  passes 
on  to  the  forehead,  are  ordinarily  the  only 
vessels  suitable.  In  consequence  of  the 
extreme  ease  with  which  pressure  can  be 
applied  over  it,  the  anterior  branch  should 
be  selected,  unless  it  is  abnormally  small. 

Apparatus  required. — Lancet  or  small 
scalpel,  graduated  bleeding-bowl,  firm  com- 
press of  lint,  narrow  bandage,  water  and 
sponge. 

Operation.  —  The  vessel  having  been 
fixed  by  placing  the  finger  or  thumb  on  it  a 
little  to  the  distal  side  of  the  spot  selected 
for  the  incision,  should  be  cut  down  upon 
and  laid  open  transversely  until  it  has 
been  about  half- divided ;  the  necessary 
amount  of  blood  having  been  taken,  as 
shown  by  the  graduations  on  the  bleed- 
ing-basin, the  artery  should  be  completely 
cut  across,  the  compress  applied  and  re- 
tained in  position  by  the  bandage.  At  the 
end  of  forty-eight  hours  strapping  may  be 
substituted  for  the  bandage,  but  the  com- 
press itself  must  not  be  disturbed  tiU  the 
foiu*th  or  fifth  day,  when  the  wound  should 
be  healed.  The  complete  division  of  the 
vessel  before  the  application  of  the  pad  is 
important,  in  order  to  more  certainly  avoid 
(1)  secondary  haemorrhage,  and  (2)  consecu- 
tive aneurism.      William  H.  Bennett. 

ARTERIO-VENOUS    ANEURISM. 

Under  this  term  are  included  aU  cases  of 
abnormal  communication  between  an  artery 
and  a  vein. 

1.  Causes. — Arterio- venous  aneurism  is 
generally  trainnatic  in  origin,  and  the  most 
frequent  cause  has  been  phlebDlociy ;  next 
in  order  of  frequency  is  gunshot  injmy,  and 
then  stabs  and  similar  puncturedrivounds. 
In  one  case  prolongedcompressioh  of  the 
femoral  artery  for  the  cure  of  an  aneurism 
on  the  posterior  tibial  trunk  was  followed, 
ten  months  later,  by  an  arterio-venous 
aneurism  at  the  point  of  compression.  In 
other  cases,  also,  the  aneurism  has  only 
developed  at  a  long  interval  after  an  injury 
— even  as  much  as  twelve  or  even  thirty 
years.  There  is  another  group  of  cases  in 
which  the  abnormal  communication  has 
occurred  spontaneously  without  any  pre- 
vious injury ;  many  of  these  are  to  be  re- 
garded as  instances  of  the  rupture  of  an 
aneurism  into  an  adjacent  vein.  Since 
venaesection  has  become  a  comparatively 
rare  operation,  and  always  entrusted  tc 
skilled    hands,    this   form    of  disease   has 
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become  much  less  common.  It  is  met  with 
in  comiection  with  small  arteries  and  veins, 
Buch  as  the  branches  of  the  sciatic  vessels 
in  the  great  sciatic  nerve ;  medium-sized 
vessels,  such  as  the  temporal,  occipital, 
and  posterior  tibial ;  or  large  vessels,  as  the 
popHteal,  femoral,  ihac,  brachial,  carotid, 
and  even  the  aorta  itself. 

2.  Pathology. — The  arterio -venous  com- 
munication is  generally  between  vessels 
lying  closely  side  by  side ;  but  this  is  not 
cdways  the  case.  At  the  elbow,  for  instance, 
the  communication  is  commonly  between 
the  median-basUic  vein  and  the  brachial 
artery ;  in  the  neck,  arterio -venous  aneurism 
of  the  external  carotid  artery  and  the  in- 
ternal jugular  vein  has  been  observed. 
According  to  the  character  of  the  arterio- 
venous communication  cases  of  this  disease 
have  been  divided  into  two  classes,  and  the 
division  is  of  much  practical  importance. 
Where  the  two  afifected  vessels  are  firmly 
adherent  together,  with  a  large  or  small 
aperture  through  the  walls  where  they  are 
in  close  contact,  and  the  blood  passes  directly 
from  the  artery  to  the  vein,  the  condition 
is  known  as  anev/rismal  va/rix,  for  the 
aneurismal  tumour  which  is  produced  is, 
in  fact,  a  dilated  vein.  In  many  other 
cases,  however,  there  is  a  consecutive  or  a 
spontaneous  aneurism  developed  in  con- 
nection with  the  artery,  which  also  com- 
municates with  a  vein,  and  the  condition  is 
then  known  as  varicose  aneurism,  the  im- 
portant feature  of  the  case  beiug  the  exist- 
ence of  a  veritable  aneurism.  In  aneurismal 
varix  the  aperture  of  communication  be- 
tween the  artery  and  vein  may  in  recent 
cases  be  sUt-hke,  but  in  old  cases  it  becomes 
rounded,  with  smooth,  thickened  edges.  The 
artery  above  and  below  the  aperture  is  con- 
siderably dilated,  and  its  walls  are  thinned. 

In  some  cases  these  changes  have  been 
most  marked  above  the  communication, 
and  the  vessel  below  has  been  described  as 
contracted,  while  other  observers  have  de- 
scribed the  arterial  changes  as  most  marked 
on  the  distal  side  of  the  aperture  into  the 
vein;  these  changes  may  be  met  with  at 
a  considerable  distance  from  the  original 
lesion.  The  vein  becomes  greatly  distended 
and  pouched  immediately  opposite  the  open- 
ing into  the  artery,  and  its  walls  become 
thickened;  these  changes  affect  the  veins 
for  some  distance,  especially  on  the  cardiac 
side  of  the  arterial  aperture,  and  they  are  not 
limited  to  the  trunk  immediately  affected, 
but  involve  also  the  branches  opening  into  it. 
Thus,  in  an  aneurismal  varix  of  the  femoral 
vessels  at  the  groin,  the  superficial  epi- 
gastric, circumflex  iliac,  and  external  pudic 


veins  were  enlarged,  as  well  as  the  femoral 
and  internal  saphenous  trunks.  Ijyvaricose 
anev/rism  the  condition  of  the  affegted  arteries 
and  veins  is  the  same  as  in  aneurismal  varix. 
In  addition  there  is  an  aneurism.  Where 
the  ajieurism  is  '  consecutive  '  or  traumatic 
in  origin  it  is  usually  of  small  size.  In  the 
cases  of  spontaneous  aneurism  with  com- 
munication with  a  vein  the  tumour  has 
generally  attained  a  large  size  before  it 
has,  by  the  influence  of  continuous  pressure, 
caused  absorption  of  the  wall  of  the  vein. 
The  openings  of  the  artery  and  the  vein  into 
the  aneurism  vary  in  size  and  in  relative 
position,  sometimes  being  on  opposite  sides 
of  the  sac  and  at  others  close  together.  The 
sac  of  the  aneurism  contains  only  a  small 
amount  of  laminated  fibrin,  even  if  any  be 
present. 

3.  Symptoms  and  Diagnosis.  —  The 
symptoms  common  to  all  cases  of  arterio- 
venous aneurism  are  (1)  the  presence  of  a 
tumour  with  expansile  pulsation  synchro- 
nous with  the  action  of  the  heart ;  (2)  dis- 
tension of  the  veins  of  the  part  on  both  the 
distal  and  the  proximal  side  of  the  swell- 
ing ;  (3)  a  very  marked  purring  or  rasping 
thrill,  which  is  felt  at  its  greatest  intensity 
over  the  arterio -venous  communication,  but 
is  conducted  for  some  considerable  distance 
along  the  veins  of  the  part.  This  thrill  is 
continuous  over  the  '  aneurism,'  but  is  ex- 
aggerated by  each  cardiac  systole ;  in  the 
veins  at  some  distance  from  the  tumour  it 
may  be  intermittent  and  systolic  only.  (4) 
A  loud  buzzing,  hissing,  or  rattling  mur- 
mur, heard  loudest  over  the  aperture 
in  the  vein,  where  it  is  continuous,  but 
accentuated  at  each  beat  of  the  heart; 
the  bruit  is  conducted  for  some  distance 
along  the  distended  veins,  gradually  be- 
coming weaker  and  systoHc  only.  This 
murmur  may  be  audible  to  the  patient  and 
even  to  the  bystanders,  and,  heard  through 
a  stethoscope,  it  may  be  of  painful  inten- 
sity. In  addition,  there  is  sometimes  a  soft 
blowing  aneurismal  murmur.  Pressure  over 
the  swelling,  just  where  the  thrill  and  brui': 
are  most  marked,  may  aboHsh  the  thril  . 
and  greatly  lessen  or  abolish  altogetlie 
the  loud  bruit,  and  these  effects  are  beheved 
to  be  due  to  the  pressure  being  applied  so 
as  to  close  the  opening  into  the  vein.  There 
may  be  severe  pain  from  pressure  upon  the 
nerves  of  the  part,  or  oedema  fi:om  obstruc- 
tion to  the  venous  circulation.  The  pecuHar 
thrUl  and  murmur  are  the  features  which 
enable  the  surgeon  at  once  to  recognise  an 
abnormal  communication  between  an  artery 
and  a  vein,  and  they  are  due  to  the  passage 
of  blood  fi'om  the  artery  into  the  vein.     If 


Arterio-Vejjous  Aneurism 


99 


the  anfliirism  be  deep,  and  the  aperture  into 
the  vOT^be  small,  these  signs  maybe  absent, 
and  the  diagnosis  be  rendered  impossible ; 
and  one  case  has  been  reported  in  which, 
from  the  small  size  of  the  artery  in- 
volved, pulsation  was  not  detected  in  the 
tumour. 

The  diagnosis  between  an  aneurismal 
varix  and  a  varicose  aneurism  maybe  impos- 
sible where  the  disease  affects  a  deep  vessel 
and  the  aneurism  is  small.  Aneurismal  varix 
is  less  formidable  than  a  varicose  aneurism, 
and  its  symptoms  and  the  disturbance  of 
the  circulation  it  entails  are  less  severe : 
it  may  remain  stationary  for  many  years, 
causing  httle  inconvenience  to  the  patient 
except  the  consciousness  of  the  murmur 
and  of  the  thrUl.  Varicose  aneurism  runs 
a  more  rapid  course.  If,  when  the  artery 
leading  to  the  swelling  be  compressed  so  as 
to  arrest  all  pulsation,  the  swelling  collapses 
completely  without  the  application  of  any  or 
of  but  very  gentle  compression,  the  affection 
is  a  varix;  but  if,  on  the  contrary,  when 
pulsation  is  thus  arrested,  the  veins  collapse, 
but  a  distinct  tumour  remains,  which  can 
only  be  emptied  by  compression,  it  indi- 
cates that  there  is  an  aneurism.  Similarly 
in  the  cases  where  light  pressure  upon  a 
particular  spot  stops  the  thrill  and  murmur, 
if  it  be  found  that  by  this  means  the  swell- 
ing coUapses,  it  is  a  varix ;  whUe,  if  there 
is  stUl  a  swelling  with  expansile  pulsation, 
it  shows  the  case  to  be  an  aneurism.  Where, 
in  addition  to  the  loud  murmur  character- 
istic of  an  opening  into  a  vein,  a  soft  systolic 
blowing  bruit  can  be  detected,  it  is  strong 
evidence  of  the  presence  of  an  smeurism. 
This  bruit  may  be  only  audible  when  the 
flow  of  blood  into  the  vein  is  arrested  by 
pressure  over  the  aperture  of  communica- 
tion. In  some  cases  there  is  the  history 
of  a  simple  aneurism  and  the  subsequent 
development  of  the  characteristic  thrill 
and  bruit;  in  other  cases,  again,  there  is 
a  history  of  an  aneurismal  varix  becoming 
suddenly  larger,  more  painful,  and  causing 
serioas  interruption  to  the  circulation  of  the 
limb,  from  the  formation  of  an  aneurism. 
It  is  impossible  to  distinguish  between 
these  two  affections  in  the  orbit. 

4.  Treatment. — Aneurismal  va/rix^  as  a 
rule,  requires  only  paUiative  measures.  The 
distended  veins  have  thickened  walls,  which 
resist  the  force  of  the  blood  flowing  into 
them  from  the  artery,  and  after  a  while  the 
swelling  ceases  to  grow,  and  the  patient  is 
not  exposed  to  the  danger  of  its  rupture. 
In  such  cases,  external  support  by  a  bandage, 
or  an  elastic  webbing  made  to  fit  the  part, 
fulfils  the  indications  for  treatment.   Should 


the  varix  be  painful,  or  in  any  other  way 
disable  the  patient,  means  for  its  cure  may 
be  adopted.  Of  the  plans  of  treatment  which 
have  been  suggested  the  best  is  the  ligature 
of  the  artery  above  and  below  the  commu- 
nication with  the  vein :  this  operation  is 
attended  with  unusual  difl&culty  owing  to 
the  dilatation  of  both  the  artery  and  the 
affected  vein. 

In  varicose  aneurism^  the  existence  of 
the  aneurismal  sac,  with  all  the  perils 
associated  with  that  condition  under  other 
circumstances,  necessitates  curative  treat- 
ment; and  whether  causing  severe  symp- 
toms or  not,  so  soon  as  the  diagnosis  cl 
aneurism  has  been  arrived  at,  careful  at- 
tempts at  its  cure  must  be  made.  Several 
methods  are  open  to  the  surgeon.  "Where 
by  compression  at  one  spot  the  character- 
istic thrill  and  bruit  are  lost,  digital  or  in- 
strumental compression  of  the  main  artery  I 
above  should  be  combined  with  it ;  this 
sometimes  proves  quickly  successful.  Where 
it  fails,  or  cannot  be  carried  out,  and  the 
aneurism  is  on  a  limb,  the  patient  may  be 
anaesthetised,  and  an  elastic  bandage  applied 
to  the  limb  below  and  above  the  tumour 
sufficiently  firmly  to  arrest  the  circulation 
completely.  By  this  moans  the  aneurism 
and  the  connected  vessels  are  fiUed  with  stag- 
nant blood :  this  alone  may  secure  clotting, 
as  in  simple  aneurism,  or  an  electric  current 
may  be  passed  through  the  blood  by  means 
of  needles  inserted  into  the  aneurism,  or 
coagulants,  such  as  perchloride  of  iron,  may 
be  injected  into  the  sac.  Electrolysis  may 
be  appUed  without  previously  arresting  the 
circulation,  but  coagulants  must  never  be 
injected  unless  this  precaution  have  been 
taken. 

Should  coagulation  be  obtained  by  either 
of  these  means,  the  clot  should  be  protected 
from  the  full  force  of  the  circulation  by 
digital  or  instrumental  compression  of  the 
main  artery  for  two  days  at  the  least. 
When  these  measures  fail,  or  cannot  be 
carried  out,  an  incision  should  be  made 
over  the  tumour,  in  the  line  of  the  artery, 
and  that  vessel  ligatured  above  and  below 
the  sac — if  possible,  without  opening  the 
aneurism.  The  application  of  a  single  Hga- 
ture  to  the  artery  above  the  sac  should  not 
be  practised  in  the  limbs,  as  it  has  often 
failed  to  obtain  a  cure.  In  varicose  aneu- 
rism of  the  orbit  the  proper  treatment  I 
appears  to  be  the  ligature  of  the  common  [ 
carotid  artery,  and,  should  this  fail  to  ar- 
rest the  pulsation  in  the  tumour,  it  should 
be  followed  by  the  direct  application  of 
electrolysis  to  the  aneurism.  See  Orbital 
Aneurism.  A.  Pearce  Gould. 
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ARTERY-FORCEPS.— The  object  of 
an  artery-forceps  being  to  arrest  haemor- 
rhage during  an  operation  as  rapidly  as 
possible,  it  must  necessarily  be  fitted  with 
a  spring  or  catch  so  as  to  hold  its  position 
when  released  by  the  surgeon's  hand.  The 
serre-fine  or  twisted  wire  of  the  French  in- 
strument-makers has  never  been  a  favourite 
with  EngUsh  surgeons,  on  account  of  its 
smaU  size,  but  the  larger  metal  clamp  com- 
monly known  as  the  '  bull-dog '  was  formerly 
a  good  deal  employed. 

The  forci-pressure  forceps,  introduced 
into  practice  by  Sir  Spencer  Wells  a  few 
years  back,  has  been  largely  adopted  by 
operating  surgeons,  and  has  the  great  con- 
venience that  it  is  readily  apphed,  and 
maintains  its  hold  so  thoroughly  that,  at 
the  conclusion  of  the  operation,  the  vessel 
is  found  to  have  been  effectually  occluded 
by  the  mere  pressure ;  or,  if  not,  it  can  be 
easily  twisted  with  the  same  instrument, 
over  which,  also,  a  ligature  can  be  tied  if 
preferred.  Koberle's  forceps  is  practically 
identical. 

For  taking  up  arteries  at  the  conclusion 
of  an  operation  many  surgeons  prefer  a  pair 
of  ordinaay  dissectiiig-forceps,  by  which  the 
vessel  is  readily  seized  and  drawn  out  of 
its  sheath  for  the  application  of  a  ligature. 
But  a  Hgature  is  not  easily  tied  upon  an 
artery  held  by  such  an  instrument,  since 
the  blades  Eire  apt  to  be  included  in  the 
knot. 

Liston's  a/rtery -forceps,  with  expanded 
blades  and  sharp  points,  is  a  more  generally 
useful  instrument,  and  has  the  advantage 
of  a  spring-catch ;  but  it  is  dangerous  when 
apphed  too  near  a  main  trunk,  which  it 
may  accidentally  pierce,  so  as  to  give  rise 
to  further  bleeding. 

Asalini's  forceps  is  kept  closed  by  a 
spring,  so  that  the  pressm-e  of  the  fingers 
is  required  to  open  it,  and  this  must  be 
again  relaxed  in  order  that  the  points  may 
seize  the  vessel.  A  noose  of  ligature  is 
usually  placed  around  this  forceps  before  it 
is  applied,  and  is  then  slid  down  over  the 
mouth  of  the  vessel  by  those  surgeons  who 
i      employ  it. 

A  torsion-forceps  is  made  with  broad 
serrated  ends,  and  the  blades  are  usually 
fitted  with  a  sHding-button,  by  which  they 
are  approximated  and  held  upon  the  artery 
to  be  twisted.  There  appears  to  be  no 
reason  why  this  inconvenient  arrangement 
should  not  be  replaced  by  a  spring-catch,  as 
in  Syme's  artery-forceps. 
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ARTHRITIS.     See  Joints,    Diseases 


ARTICULAR    CARTILAGK    l)is- 

eases  of. — The  changes  which  iPginate 
in  articular  cartilage  are  mostly  rather  of 
the  nature  of  degenerations  than  active 
disease ;  and  inflammation  of  this  structure 
is  certainly,  in  most  cases,  secondary  to 
affections  of  the  synovial  membrane,  or  of 
the  joint-ends  of  the  bones. 

In  acute  inflammation  of  joints,  espe- 
cially of  the  septic  variety,  the  articular 
cartilage  often  undergoes  a  rapid  dissolu- 
tion, which  is  undoubtedly  due  to  the  in- 
flammatory disturbance  of  its  nutrition.  If 
such  a  joint  be  examined,  it  will  be  found 
that  in  addition  to  the  swelling  and  vascu- 
larity of  the  synovial  membrane,  parts  of 
the  cartilage  have  undergone  thinning, 
softening,  or  even  entire  removal,  so  that 
in  some  places  the  articular  lamella  of  the 
bone  is  exposed,  and  in  others  the  cartilage 
is  loosened  or  detached. 

In  the  more  chronic  forms  of  joint- 
disease,  such  as,  for  example,  the  scrofu- 
lous, the  cartilage  becomes  inflamed  and 
ulcerated  in  consequence  of  the  encroach- 
ment upon  it  of  granulation-tissue,  either 
from  the  synovial  membrane  upon  its  sur- 
face, or  from  the  bone  beneath.  From 
whichever  surface  the  process  may  origi- 
nate, the  destruction  of  the  cartilage  is 
correspondent  to  the  advance  of  the  granu- 
lation-tissue. If  from  the  synovial  sur- 
face, the  cartilage  becomes  thinned,  pitted, 
roughened,  and  changed  to  a  yellowish 
tint ;  the  bones  eventually  becoming  ex- 
posed, and  undergoing  a  similar  process  of 
ulceration.  If  from  the  bone  surface,  the 
same  changes  occur  on  that  side  of  the 
cartilage,  large  pieces  of  which  may  be 
detached  as  by  a  process  of  necrosis. 

There  is,  moreover,  another  class  of 
cases  of  joint-disease,  in  which  the  carti- 
lages become  early  affected  by  the  ulcera- 
tive process  in  consequence  of  the  stimulus 
of  a  synovial  inflammation,  which,  without 
having  the  extremely  acute  or  irritative 
qualities  of  the  septic  form,  is  yet  of  a  pro- 
gressively destructive  kind.  In  these  cases 
the  sjTiovial  membrane,  though  very  vas- 
cular, is  but  slightly  swoUen  or  thickened, 
and  the  amount  of  fluid  in  the  joint  is 
usually  but  small,  yet  the  cartilages  are 
found  to  be  extensively  ulcerated,  so  that 
the  articular  lamella  is  exposed  at  a  com- 
paratively early  stage  of  tho  disease.  This 
form  of  joint-disease  affects  most  commonly 
the  hip-joint. 

Microscopic  examination  of  inflamed 
articular  cartilage  reveals  the  following 
changes : — There  is,  first,  an  increase  in 
the  size  and  number  of  the  nuclei  of  the 
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cartilage-cells,  and  absorption  of  the  hyaline 
intercellular  material  ;  then,  as  the  pro- 
cess goes  on,  the  nuclei  undergo  granular 
degeneration,  and  those  cells  nearest  the 
surface  rupture  and  allow  the  escape  of 
their  nuclei ;  thus  there  ensues  a  loss  of 
substance,  and  by  the  extension  of  the  pro- 
cess the  cartilage  is  gradually  destroyed. 

In  the  more  chronic  cases  the  car- 
tilage may  be  seen  to  have  undergone 
fibrillation  rather  than  ulceration ;  or  its 
destruction  may  be  limited  to  the  points 
at  which  the  under-  or  overlying  granula- 
tion-tissue has  invaded  it. 

The  symptoms  of  inflammation  of 
articular  cartilage  are  not  in  any  way 
characteristic.  The  tissue  is  insensitive, 
and  probably  the  spreading  to  it  of  inflam- 
mation from  the  synovial  membrane  or 
bone  cannot  be  recognised  until  ulceration 
has  occurred  and  the  bone  is  exposed. 
"When,  however,  this  stage  has  been 
reached,  the  exposure  and  inflammation  of 
the  articular  lamella  gives  rise  to  painful 
startings  of  the  limb,  which  are  greatly 
aggravated  by  any  movement  of  the  joint, 
and  which  become  a  prominent  feature  in 
the  symptoms.  This  distressing  muscular 
spasm  is  especially  apt  to  occur  just  at  the 
commencement  of  sleep,  when,  the  volun- 
tary control  of  the  muscles  being  with- 
drawn, the  sensitive  bone-surfaces  are 
drawn  into  acutely  painful  contact,  and  the 
patient  awakes  with  a  cry  of  pain.  This  is 
especially  the  case  in  disease  of  the  hip- 
joint,  and  gives  rise  to  the  characteristic 
'  night-scream '  of  children  thus  affected. 

The  results  of  ulceration  of  the  cartilage 
will  vary  much  with  the  age  and  reparative 
power  of  the  patient,  the  kind  of  disease 
with  which  it  is  associated,  and  the  acute - 
ness  or  chronicity  of  the  process.  If  the 
disease  is  arrested  before  any  considerable 
destruction  of  the  cartilage  has  occurred, 
the  surface  may  heal  by  the  formation  of 
fibrous  tissue,  which  may  merely  fiU  up 
the  gap,  or  may  form  an  adhesion  to  a  cor- 
responding point  upon  the  opposite  surface 
of  the  joint.  If  the  cartilage  be  extensively 
removed,  either  the  joint  will  be  destroyed 
by  suppuration,  or  the  destructive  process 
coming  to  an  end,  there  will  be  an  effort 
at  repair,  and  the  opposed  bone-surfaces 
will  become  firmly  adherent  by  fibrous  or 
osseous  anchylosis. 

In  the  treatment  of  ulceration  of  articu- 
lar cartilage,  rest  and  extension  of  the  limb 
are  primary  essentials.  Extension  by  a  pen- 
dent weight,  or  suitable  splints,  will  do  much 
to  prevent  the  painful  muscular  spasm 
described  above;  though  occasioi^ally  this 


distressing  symptom  may  necessitate  teno- 
tomy of  the  irritated  muscles. 

For  the  same  purpose,  also,  the  intemd^ 
administration  of  opium,  or  the  subcuta- 
neous injection  of  morphia,  is  frequently 
necessary.  The  joint-disease  (of  which  the 
ulceration  of  the  cartilage  is  usually  but  a 
part)  must,  of  course,  be  treated  as  a  whole ; 
but  it  may  be  added  that  in  those  cases 
in  which  the  sjrmptoms  of  ulceration  of  the 
articular  cartilage  are  prominent  or  of  early 
occurrence,  counter-irritation,  especially  by 
the  actual  cautery,  will  usually  be  found  to 
give  great  relief. 

Besides  the  inflammatory  affections 
above  described,  articular  cartilage  is  liable 
to  certain  degenerative  changes  and  dis- 
turbances of  nutrition.  A  common  con- 
dition in  old  people  is  a  variable  amount 
of  fatty  degeneration,  in  consequence  of 
which  the  cartilage  becomes  thinned,  rough- 
ened, and  of  a  yellowish  colour.  In  other 
instances  fibroid  changes  occur,  giving  rise 
to  a  loss  of  smoothness  and  elasticity,  gener- 
ally with  some  atrophy.  Such  conditions, 
however,  are  not  recognisable  during  hfe. 

In  gout  a  deposition  of  urate  of  soda 
takes  place  in  the  cartilage,  interfering  with 
its  nutrition,  and  giving  rise  to  wasting  and 
calcareous  degeneration. 

Finally,  in  osteo-arthritis,  the  first 
changes  are  observed  in  the  cartilage,  which 
loses  its  proper  smoothness,  and  becomes 
wasted  and  worn  away  at  the  points  of 
greatest  friction,  while  at  the  same  time 
some  u'regular  thickening  occurs  at  its 
edges,  where  least  subjected  to  pressure. 
See  Osteo-Aethritis. 

J.  Warrington  Haward. 

ARTIFICIAL  ANUS.  — The  term 
artificial  anus  is  appKed  to  certain  cases 
in  which  the  lumen  of  the  bowel  communi- 
cates with  the  surface  of  the  body  through 
a  breach  in  the  intestinal  wall.  This 
communication  may  be  met  with  under 
many  different  conditions,  but  to  all  such 
the  present  term  is  not  applicable.  In  arti- 
ficial anus  the  aperture  in  the  gut  is  large, 
and  opens  directly  upon  the  cutaneous  sur- 
face of  the  body;  the  bowel  is  practically, 
if  not  in  fact,  connected  with  the  integu- 
ments, and  the  escape  of  faeces  is  thus 
direct,  and  not  through  an  intermediate 
fistulous  passage.  In  other  iustances  there 
is  a  communication  between  the  lumen  of 
the  bowel  and  the  cutaneous  surface,  but 
it  is  not  dh-ect.  The  gut  in  which  the 
abnormal  aperture  exists  lies  at  some  dis- 
tance from  the  siu-face,  and  between  the 
bowel  and  the  skin  stretches  a  long  fistulous 
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passage,  or  a  large  abscess  cavity  intervenes, 
or  the  communication  between  the  two 
parts  is  still  more  indirect.  To  these  in- 
stances the  term  faecal  fistula,  or  stereo- 
purulent  fistula,  is  apphed.  In  other  cases 
again  the  bowel  conmiunicates  with  a  mu- 
cous cavity  such  as  the  bladder  or  vagina, 
but  to  such  examples  the  terms  vesico- 
intestinal and  vagino-intestinal  fistula  are 
applied.  The  term  artificial  anus,  there- 
fore, is  used  in  but  a  limited  sense ;  the 
limitation  is  arbitrary,  and  is  based  upon 
therapeutic  grounds.  The  methods  avail- 
able for  the  treatment  of  artificial  anus  on 
the  one  hand,  of  vesico-intestinal  and  allied 
fistulae  on  the  other,  and  of  faecal  fistulae, 
so  called,  on  the  third  part,  are,  as  will  be 
shown,  very  different. 

Artificial  anus  may  be  divided  into  three 
varieties :  1.  Congenital,  2.  Accidental, 
and  3.  Acquired. 

1.  To  only  one  congenital  condition  may 
the  present  term  be  with  propriety  applied, 
to  the  condition,  namely,  where  a  Meckel's 
diverticulum  opens  at  the  umbilicus.  This 
diverticulum,  it  may  be  remarked,  is  the 
remains  of  the  vitelline  duct,  and  in  its 
most  perfect  condition  it  exists  as  a  tube 
which  extends  between  the  navel  and  the 
ileum  from  one  to  three  feet  above  the  ileo- 
caecal  valve.  This  tube  has  a  structure 
identical  with  that  of  the  bowel  from  whence 
it  springs.  After  the  separation  of  the  um- 
bilical cord  it  is  possible  that  it  may  open 
upon  the  surface  and  discharge  faecal  matter. 
Such  discharge  is  usually  scanty  and  inter- 
mittent. It  may  persist  for  many  years 
after  birth.  In  most  cases  the  opening, 
which  is  always  small,  will  close  spon- 
taneously as  the  umbilical  cicatrix  con- 
tracts. Its  closure  may  be  aided  by  the 
appUcation  of  the  actual  cautery,  or,  in  in- 
stances where  a  somewhat  larger  aperture 
than  usual  exists,  by  a  slight  plastic  opera- 
tion. 

2.  In  the  accidental  form  of  artificial 
anus  the  abnormal  opening  in  the  gut  is 
brought  about  either  by  a  wound,  or  by  gan- 
grene of  the  part,  or  by  a  perforating  ulcer. 
If  by  a  wound,  then  the  damaged  gut  must 
have  protruded  at  the  orifice  in  the  parietes  at 
the  time  of  the  accident,  must  have  become 
engaged  in  that  wound,  and  ultimately  have 
formed  adhesions  there.  If,  by  means  of  a 
deep  stab,  a  portion  of  the  bowel — as,  for 
example,  the  descending  colon — is  opened 
behind  the  peritoneum,  so  that  that  mem- 
brane is  not  damaged,  the  contents  of  the 
gut  may  be  discharged  upon  the  surface, 
but  the  condition  would  more  usually  lead 
to  a  faecal  fistula  than  to  an  artificial  anus. 


In  the  same  way  gunshot  wounds  can  only 
under  rare  circumstances  lead  to  an  arti- 
ficial anus  in  the  limited  sense  of  that  term, 
while  they  are  frequently  the  cause  of  a 
faecal  fistula.  Gangrene  after  strangulated 
hernia  is  a  very  common,  and,  indeed,  the 
usual,  cause  of  artificial  anus.  The  gangrene 
may  involve  only  a  part  of  the  convexity  of 
the  strangulated  loop,  or  may  implicate  the 
whole  of  it,  or  the  whole  of  the  upper  limb 
of  the  loop.  Any  form  of  ulcer  of  the  in- 
testine may  lead  to  perforation.  If  the  per- 
foration takes  place  through  a  part  of  the 
bowel  not  covered  by  peritoneum,  as  at  the 
posterior  part  of  the  descending  colon,  the 
intestinal  contents  find  their  way  into  the 
subserous  tissue,  an  abscess  is  formed,  and 
when  that  discharges  itself  through  the 
skin,  a  faecal  fistula  is  formed,  rather  than 
an  artificial  anus.  For  this  reason  arti- 
ficial anus  can  hardly  result  from  ulceration 
having  its  seat  in  the  colon,  unless  it  be  in 
the  transverse  colon.  When  such  a  form  of 
abnormal  opening  has  developed,  as  a  result 
of  intestinal  ulcer,  it  will  usually  be  found 
to  have  involved  the  small  intestine.  The 
ulcer,  before  it  perforates,  leads  to  some 
local  peritonitis,  by  means  of  which  the 
diseased  loop  becomes  adherent  to  the 
parietes.  By  the  time  perforation  occurs 
extravasation  is  prevented  by  the  adjacent 
adhesions.  An  abscess  follows,  which  in 
time  breaks  through  the  skin,  and  leads  to 
an  artificial  anus. 

3.  In  the  acquired  form  the  condition  is 
the  result  of  a  colotomy  or  an  enterotomy. 

Anatomical  condition. — There  is,  as  a 
rule,  only  one  opening  in  the  skin,  though 
in  rare  cases  there  may  be  more  than  one. 
The  integument  about  the  abnormal  orifice 
is  usually  depressed,  contracted,  thickened, 
and  excoriated.  In  cases  of  any  standing 
it  is  continuous  more  or  less  directly  with 
the  mucous  Hning  of  the  bowel.  The  gut — 
especially  when  it  is  a  portion  of  small  in- 
testine— is  much  bent  at  the  seat  of  the  loss 
of  substance.  So  great  may  be  this  bend- 
ing that  the  segment  of  bowel  below  the 
anus  may  be  parallel  with 'that  above  it. 
As  a  result  of  this  bending,  a  valvular  fold 
appears  on  the  wall  of  the  bowel  facing 
the  aperture  in  the  skin — on  such  part  of 
the  intestinal  wall,  indeed,  as  is  left  un- 
destroyed.  This  fold  is  placed  at  the  sum- 
mit of  the  bend.  Its  extent  depends  upon 
the  amount  of  intestine  lost,  and  upon  the 
acuteness  of  the  angle  formed  in  the  bowel 
at  the  site  of  the  artificial  anus.  It  is 
more  marked  when  the  small  intestine  is 
involved  than  when  the  lesion  is  in  the 
colon.    It  is  perhaps  most  highly  developed 
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in  cases  that  have  resulted  from  gangrene. 
This  valvelike  fold  or  iperon  is  the  chief 
cause  of  the  permanency  of  the  artificial 
anus,  and  the  main  obstacle  in  the  way  of 
spontaneous  cure.  It  is  often  so  extensive 
as  to  entirely  cover  over  the  opening  in  the 
bowel  below  the  anus,  and  in  any  case  acts 
as  a  conduit  to  direct  the  intestinal  con- 
tents to  the  opening  in  the  skin.  The  mesen- 
tery in  the  angle,  which  is  always  turned 
away  from  the  surface,  is  found  to  be  thick- 
ened, shrunken,  and  contracted,  and  takes 
a  part  in  maintaining  the  permanency  of 
the  ijperon.  The  bowel  below  the  fistula  is 
contracted,  pale,  and  more  or  less  empty, 
while  the  bowel  above  is  often  distended 
and  not  infrequently  hypertrophied.  The 
nature  of  the  intestinal  contents  will  ob- 
viously depend  upon  the  part  of  intestine 
involved.  The  amount  that  escapes  varies. 
All  the  faeces  may  be  passed  by  the  arti- 
ficial anus  in  some  cases,  while  in  others 
there  is  but  slight  escape  of  fsecal  matter, 
or  only  an  occasional  escape.  The  discharge 
from  the  fistula  is  influenced  also  by  posi- 
tion, by  the  general  health,  and  by  the  state 
of  the  bowels. 

The  skin  about  the  abnormal  opening 
may  become  the  seat  of  much  erythema  or 
of  erysipelas.     The  end  of  the  bowel  above 
the   anus  may  become  plugged  or  be  oc- 
cluded by  acute  bending,  and  symptoms  of 
/I intestinal  obstruction  may  follow.      Much 
'/  trouble  —  chiefly   in   the   form   of  nausea, 
I  vomiting,  and  colic — may  be  occasioned  by 
,1  an    accumulation   of  fsecal  matter  in  the 
,»v  bowel  below  the  artificial   anus.     The  in- 
testine may  become  prolapsed  through  the 
abnormal  opening.     This  prolapse  usually 
involves  only  the  mucous  membrane,  but  it 
may  involve  all  the  coats  of  the  bowel.     In 
the  latter  case  it  may  be  extensive  and  may 
even  attain  the  length  of  one  or  two  feet. 
<«<  As  a  rule  the  prolapse  involves  only  one 
end  of  the  bowel,  and  most  frequently  the 
upper  end;    it   may,  however,  involve  the 
lower  end  only.     The  prolapse  may  be  re- 
ducible or  irreducible.     In  certain  cases  a 
liemia  has  appeared  at  the  seat  of  an  arti- 
ficial   anus,  the    protrusion    having    been 
c  overed  either  by  the  thinned  tissues  about 
the  anus,  or  by  the  wall  of  the  bowel  that 
is  involved  therein. 

The  Prognosis  is  unfavourable.  When 
the  anus  involves  the  jejunum  the  patient, 
<  as  a  rule,  soon  dies  of  marasmus.  When 
the  middle  Ueum  is  implicated  there  is 
usually  much  wasting  and  malnutrition. 
When  the  lower  Ueum  or  colon  is  involved, 
the  health  need  not  become  impaired  by 
reason  of  the  premature  escape  of  the  con- 


tents of  the  bowel.  The  condition  usually 
involves  much  mental  distress.  In  certain 
cases — more  especially  when  the  lesion  has 
been  due  to  hernia — spontaneous  cure  has 
followed  at  the  end  of  weeks  or  months. 
Spontaneous  cure,  however,  in  the  condi- 
tion to  which  the  special  term  artificial 
anus  is  applied,  is  quite  rare. 

Treatment. — The  skin  about  the  arti- 
ficial anus  must  be  protected  as  much  as 
possible.  It  may  be  painted  with  coUodion, 
but  the  collodion  only  obtains  a  very  tem- 
porary hold  of  the  integument.  It  may  be 
kept  constantly  oiled  with  vaseline  or  with 
simple  ointment.  Attempts  may  be  made 
by  means  of  thin  india-rubber  tissue  to  con- 
duct the  escaping  fseces  away  from  the 
skin  into  a  proper  receptacle.  The  general 
health  should  be  supported.  If  the  fistula 
lie  in  the  colon,  the  motions  should  be  kept 
soft  and  constipation  be  carefully  guarded 
against.  Inordinate  intestinal  movements 
should  be  checked  by  opium.  The  diet 
must  be  cautiously  selected,  and  be  com- 
posed only  of  the  most  digestible  materials. 
A  suitable  pad  must  be  worn  to  receive  the 
escaping  faeces.  Some  are  made  for  the 
purpose  by  instrument-makers,  but  as  a 
rule  the  patient  will  construct  some  pad  of 
his  own  which  will  suit  the  purpose  better 
than  a  more  elaborate  receptacle.  In  any 
instance  the  most  scrupulous  cleanliness 
must  be  insisted  upon.  In  slight  cases 
spontaneous  cure  may  be  brought  about  by 
closing  the  abnormal  aperture  by  pressure. 
This  pressure  may  be  effected  by  means  of  a 
truss  or  by  a  disc  fixed  over  the  fistula ;  or 
the  edges  of  the  anus  may  be  approximated 
by  strapping.  In  a  recent  case  Mr.  Banks  ^ 
effected  a  cure  by  inserting  a  piece  of 
india-rubber  tube  into  the  two  ends  of  the 
bowel.  This  brought  elastic  pressure  to  bear 
upon  the  eperon,  while,  at  the  same  time, 
it  maintained  the  passage  of  the  intestine 
free. 

The  great  obstacle  to  cure  is  the  eperon. 
This  has  been  kept  thrust  back  by  means 
of  ivory  plugs  carefully  fixed  in  the  part, 
and  attempts  have  been  made  to  destroy  it 
by  the  frequent  application  of  caustics  or 
the  occasional  use  of  the  actual  cautery.  It 
must  be  confessed,  however,  that  these 
various  measures  are  of  little  avail.  They 
possibly  do  no  harm,  but  they  certainly  do 
little  good.  In  any  case  of  persistent  arti- 
ficial anus  it  is  better  to  adopt  a  careful 
palliative  treatment,  to  allow  a  reasonable 
time  10  elapse  for  the  development  of  any 
evidences  of  spontaneous  cure,  and  then  to 
treat  the  condition  by  some  radical  means 
if  it  still  remains  without  improvement. 
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These  latter  measures  maybe  considered 
under  three  heads :  1.  Denonvilliers'  opera- 
tion ;  2.  Dupuytren's  operation ;  and,  3.  Ee- 
Bection  of  intestine. 

1.  The  operation  of  Denonvilliers  is 
merely  one  of  the  many  that  have  been 
proposed  for  the  cure  of  this  condition  by 
what  may  be  termed  plastic  measures.  In 
the  present  procedure  the  mucous  mem- 
brane is  dissected  up  on  either  side  of  the 
artificial  anus,  its  edges  are  freshened  and 
then  imited  by  sutures.  The  integimient  is 
next  dissected  up,  its  edges  are  in  like 
manner  freshened  and  are  approximated  by 
sutures.  This  operation  is  of  little  value. 
It  is  well  known  that  mucous  surfaces  are 
not  readily  induced  to  unite,  and  the  bar- 
rier offered  after  the  operation  to  the  pres- 
sure within  the  bowel  is  very  slender.  The 
procedure,  moreover,  leaves  the  ejperon  un- 
touched, and  thus  fails  to  attack  what  is 
probably  the  real  cause  of  the  persistence 
of  the  fistula. 

2.  In  Dupuytren's  operation  the  eperon 
is  destroyed  by  inducing  gangrene  in  it. 
This  is  effected  by  means  of  Dupuytren's 
enterotome.  The  enterotome  is  a  strong 
pair  of  forceps  with  a  male  and  female 
blade  which  can  be  fi-eely  and  closely  ap- 
proximated by  means  of  a  screw.  The 
iperon  is  taken  up  between  the  two  blades, 
which  are  at  once  screwed  together  as 
tightly  as  possible.  In  from  eight  to  ten 
days  the  eperon  will  have  become  ready  to 
be  separated,  and  the  instrument  may  then 
either  come  away  of  itself,  or — if  it  still 
holds  on — may  be  removed.  A  free  com- 
munication is  thus  established  between  the 
bowel  above  and  below  the  abnormal  open- 
ing, and  a  spontaneous  cure  commonly  fol- 
lows, the  parts  being  left  practically  to 
themselves.  In  the  reported  cases  such 
cure  has  followed  the  operation  at  a  period 
varying  from  a  few  weeks  to  three  or  four 
months  after  the  removal  of  the  entero- 
tome. 

3.  In  this  procedure  the  two  ends  of 
the  intestine  concerned  in  the  artificial 
anus  are  resected,  and  the  cut  ends  at 
once  approximated  by  sutures  by  the  first 
of  the  two  methods  described  in  the 
account  of  resection  of  the  intestine.  See 
Colectomy  ;  Enterectomy.  The  edges  of 
ihe  openings  in  the  integument  are  fresh- 
ened and  the  parietal  wound  is  closed 
after  the  sutured  bowel  has  been  re- 
duced into  the  abdominal  cavity.  By  this 
method  the  artificial  anus  can  be  readily 
and  surely  treated,  and  the  success  of 
the  operation  in  the  fistulous  conditions 
which   have   followed   strangulated  hernia 


has  been  very  encouraging.  It  is  certainly 
a  great  advance  upon  the  uncertain,  tedious, 
and  somewhat  dangerous  procedure  of  Du- 
puytren.  The  resection  operation  is  by  no 
means  free  from  danger,  but  its  risks  are, 
in  the  writer's  opinion,  capable  of  being 
estimated  and  to  a  great  extent  guarded 
against.  Frederick  Treves. 

ARTIFICIAL  LIMBS,  The  Selection 
of. — The  Lower  Extremity. — The  chief 
types  of  artificial  limbs  for  this,  are  (1)  the 
common  pin  or  kneeling  leg,  (2)  the  bucket 
leg,  (8)  the  bucket  leg  with  a  knee-joint,  (4) 
the  artificial  leg  proper,  commonly  described 
as  the  '  cork  leg,'  by  those  who  are  not 
aware  that  cork  is  no  longer  used  in  its 
construction. 

The  commonpin  or  Tcneeling  leg  is  made 
of  wood  (usually  beech  or  ash  for  men,  and 
willow  for  women).  The  socket  is  shaped 
like  the  letter  U-  The  stem  is  a  simple 
upright  pin,  pole,  or  stick,  in  fact  the  ordi- 
nary '  wooden  leg.'  A  broad  leather  girdle 
surrounds  the  socket  up  to  the  middle  of 
the  thigh,  a  waist -band  fixes  the  upper  ex- 
tremity of  the  outer  branch  of  the  U  to  the 
pelvis.  This  outer  branch  extends  upwards 
much  higher  than  the  inner.  The  lower 
end  of  the  pin  is  shod  with  leather,  and 
sometimes  provided  with  a  spring.  The 
weight  of  the  body  bears  directly  upon  the 
bent  knee  as  it  lies  in  the  fork  of  the  \J. 

The  bucTcet  leg  is  a  somewhat  superior 
article  to  the  pin  leg.  Its  socket  is  bucket- 
shaped,  and  resembles  an  immense  thimble 
inverted,  and  is  made  of  willow  wood  and 
leather.  The  stem  resembles  that  of  the 
pin  leg.  When  used  for  amputation  of  the 
thigh  it  is  frequently  made  with  a  joint  at 
the  level  of  the  knee,  an  obvious  improve- 
ment. 

The  artificial  leg  proper.  This  is  almost  , 
entirely  made  of  willow  ;  and  the  writer  is 
told  that  the  best  wood  grows  on  the  banks 
of  the  Kennet,  and  is  not  easy  to  obtain. 
A  certain  amount  of  leather  is  used,  espe- 
cially in  the  upper  parts.  The  joints  are  of 
wood,  and  the  fastenings  are  of  German 
silver  with  screws  of  plated  steel.  "When 
used  for  a  thigh  amputation,  an  artificial 
limb  contains  joint  mechanism  for  both  the 
knee  and  the  ankle.  Sometimes  this  con- 
sists wholly  of  rubber  bands ;  but  the 
best  makers  usually  dispense  with  these, 
and  employ  instead  a  strong  spiral  steel 
spring  and  a  '  tendon '  of  the  strongest  cat- 
gut covered  with  leather.  The  spring  passes 
down,  inside  the  calf,  from  the  knee  to  the 
heel,  and  when  the  knee  is  sUghtly  bent 
pushes   the  heel  down,  at  the   same  time 
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lifting  the  loes.  This  is  exactly  what  takes 
place  when  the  artificial  foot  is  carried  for- 
ward in  walking.  On  the  other  hand,  the 
catgut  '  tendon '  (which  Ues  side  by  side 
with  the  steel  spring  in  the  calf,  but  has  a 
different  attachment  at  the  knee),  comes 
into  play  when  the  knee  is  extended.  It 
then  drags  on  the  heel,  and  holds  the  foot 
firmly  down,  so  as  to  make  it  possible  to 
stand  on  tiptoe  by  incUning  the  body  for- 
ward a  little.  Thus  the  catgut  tendon 
assists  in  the  push  off,  and  the  steel  spring 
tilts  the  foot  up  free  of  the  ground,  in  the 
movement  of  walking.  The  mechanism 
just  described  is  that  of  the  well-known 
'  Anglesea  leg.' 

When  the  wearer  sits  down  and  bends 
the  leg  to  a  right  angle,  the  steel  spring  is 
temporarily  released  from  pressure  at  its 
apper  end,  and  does  not  return  into  play 
until  the  knee  is  extended  again  about  thirty 
or  forty  degrees.  Braces  of  buckskin  are 
used  for  both  men  and  women,  the  former 
wearing  them  simply  over  the  shoulders, 
the  latter  wearing  also  a  waistbelt,  to  which 
the  shoulder  braces  are  attached  in  such 
a  way  as  to  leave  the  breasts  free  from 
pressure. 

For  a  case  of  amputation  below  the  Jcnee 
with  a  long  and  good  stump,  it  is  sometimes 
unnecessary  to  take  any  bearings  from  the 
thigh.  Artificial  limbs,  to  take  bearings 
from  a  bent  knee  (after  the  manner  of  the 
kneeling  or  pin-leg,)  are  sometimes  made 
with  a  mere  *  stop '  knee-joint,  and  some- 
times with  a  '  spring  and  tendon  action 
knee-joint,'  analogous  to  that  described 
above. 

For  a/mputation  below  the  hnee  in  cases 
where  the  bearings  have  to  be  taken  from 
the  thigh  as  well  as  from  the  leg,  artificial 
limbs  cost  as  much  as  do  those  for  thigh 
amputations.  Artificial  limbs  for  very  high 
amputations  of  the  thigh  cost  a  few  pounds 
extra  according  to  the  difficulties  of  the  case. 

Artificial  limbs  for  exarticulations  at  the 
hip,  whether  done  subperiosteally  or  other- 
wise, are  for  the  most  part  useless,  and  are 
therefore  dear  at  any  price.  The  v^riter 
thinks,  however,  better  results  might  be  got 
fcy  taking  a  firmer  and  more  complete  hold 
of  the  pelvis  than  is  usually  attempted,  and. 
is  at  present  making  some  experiments  in 
the  matter. 

For  Syme*s,  Pirogojfs,  Choparfs,  and 
Tripier's  amputations,  the  lost  parts  are  re- 
placed by  new  ones  of  hght  wood.  As  the 
bearings  are  directly  on  the  stump  itself,  or 
on  the  heel  in  the  last  two  cases,  the  arti- 
ficial foot  has  merely  to  be  fixed  in  position. 
This  is  usually   done  with  a  pair  of  steel 


rods,  one  on  each  side  the  leg,  and  a  leather 
case,  laced  round  the  calf. 

The  kneeling  or  pin  leg  is  not  only  ex- 
cellent for  permanent  wear,  when  the  am- 
putation is  in  the  upper  third  of  the  leg, 
but  is  often  worn  temporarily  while  the 
stump  of  a  lower  amputation,  e.g.  a  Syme, 
is  stiU  tender  and  unfit  to  bear  pressure. 

"When  a  Chopart  is  done  in  childhood, 
the  limb  does  not  grow  as  fast  as  its  fellow. 
Consequently  the  instrument -maker  must 
either  fit  on  a  high  boot,  or  else  apply  a 
foot  entirely  artificial,  attempting  to  conceal 
(not  generally  with  much  success)  the 
knobby  stump  which  now  constitutes  a  kind 
of  false  and  unsightly  ankle.  From  an  in-j 
strument-maker's  point  of  view,  Chopart'a 
amputation  should  never  be  performed  iii 
childhood.  ' 

Lost  toes  ;  Hey's  amputation,  dc. — The 
patient  gets  his  boot-maker  to  pad  the  shoes 
in  a  suitable  manner. 

The  stump-boot. — This  is  a  cylinder  of 
leather  which  grasps  the  calf,  and  is  shod 
with  leather  like  a  boot.  It  is  a  cheap  in- 
strument for  a  case  of  Syme's  amputation. 
It  has  no  foot,  but  merely  a  circular  sole  of 
the  same  radius  as  the  cylinder  itself. 

The  Upper  Extremity. — Here  again 
the  materials  are  willow-wood  and  leather. 
But  the  hand  and  fingers  are  made  of  th 
wood  of  the  lime  tree.  Proportionately, 
much  more  leather  and  less  wood  are  used 
than  in  the  case  of  the  lower  extremity. 

Elbows  are  merely  fitted  with  hinge- 
joints,  unless  a  part  of  the  forearm  is  left, 
when  any  power  (i)f  pronation  or  supination 
should  be  carefuily  utilised.  The  elbow 
should  be  suppUed  with  a  little  catch  capable 
of  fixing  it  at  any^angle. 

The  hand  is  axed  into  the  wrist  by  a 
metal  socket  and  catch,  and  can  easily  be 
removed.  The  thumb  contains  a  steel  spring 
which  opposes  it  to  the  fingers.  The  finger- 
joints  are  as  a  rule  free  from  springs,  but 
are  purposely  made  to  work  passively  with 
stiffeess.  But  both  thumb  and  fingers  can 
be  fitted  with  a  grasping  mechanism  worked 
by  either  (1)  the  extension  and  flexion  of 
the  elbow,  or  (2)  the  pronation  and  supina- 
tion of  the  forearm. 

Sets  of  instruments  are  supplied  (spoon, 
fork,  knife,  brush,  hook,  &c.),  which  screw 
into  the  palm  of  the  hand,  but  have  the 
appearance  of  being  held  by  the  thumb  and 
fingers.  But  if  a  simple  hook,  with  one  or 
two  instruments,  such  as  a  fork  and  spoon, 
be  supplied  instead  of  the  hand,  we  get  what 
is  called  a  bucJcet  arm  and  hooJc,  much 
cheaper  than  '  an  artificial  arm,'  by  which 
is  miderstood  one  with  a  hand.    Not  only 
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table  instruments,  but  trade  instrmnents 
and  tools,  are  made  to  screw  into  both 
artificial  hands  and  bucket  arms. 

Artificial  thumb  and  fingers. — "When 
parts  of  the  hand  are  lost,  it  is  sometimes 
for  the  sake  of  appearance  rather  than  for 
any  other  object  that  the  mechanician 
should  be  appHed  to,  except  when  a  thumb  is 
left  without  a  finger  to  oppose  to  it,  or  vice 
versa,  or  when  both  thumb  and  fingers  are 
gone.  In  the  former  case  especially  ex- 
cellent practical  results  can  be  obtained. 

The  cost  of  these  appliances  varies  with 
the  case,  but  is  not  usually  much  less  than 
that  of  a  new  hand  and  forearm. 

It  has  been  already  mentioned  how  use- 
less aU  appliances  are  for  most  cases  of 
amputation  at  the  hip-joint.  Artificial 
arms  for  amputation  at  the  shoulder-joint 
are  useful  in  an  sesthetic  rather  than  in  a 
practical  sense. 

General  rema/rTcs. — The  various  ap- 
pliances in  ordinary  use  in  this  country 
have  thus  been  briefly  described.  Their 
merits  have  been  tested  by  experience,  and 
are  not  small.  But  an  artificial  limb  of 
any  kind,  standing  side  by  side  as  it  usually 
does  with  its  fellow,  constructed  by  nature, 
does  not,  and  never  will,  bear  the  com- 
parison. Hence  there  are  constant  efl'orts 
to  produce  new  forms  of  artificial  limbs. 
It  would  be  out  of  place  to  discuss  here  all 
these.  Mention  may  be  made  of  the  artificial 
leg  of  Dr.  Hermann,  which  will  firmly  sup- 
port the  weight  of  the  body  at  whatever 
angle  the  knee  may  be  bent,  and  the  arti- 
ficial limbs  termed  '  the  Beaufort,'  which 
occupy  a  position,  as  regards  both  appear- 
ance and  price,  midway  between  the  com- 
plete artificial  limbs  described  in  this  article 
and  the  mere  bucket  and  pin  legs. 

General  remarJcs  on  the  choice  of  an 
appliance. — As  a  rule  the  simpler  the  ap- 
phance  the  more  useful  it  is.  This  applies 
especially  to  the  lower  extremity.  The 
direct  contrary  is  generally  believed  by  the 
ignorant.  For  example,  a  labourer  wearing 
a  bucket  leg  after  a  high  thigh-amputation, 
does  not  get  on  very  well.  He  longs  for  an  ex- 
pensive artificial  limb  with  a  knee-joint  and 
foot.  Nothing  but  experience  will  convince 
him  that  the  latter  will  be  even  less  useful. 
On  the  other  hand  a  gentleman  with  a  first- 
class  artificial  leg  is  often  guided  by  com- 
mon sense  into  getting  for  himself  a  simple 
'  bucket  leg  with  knee-joint '  to  use  for  rough 
and  active  work. 

It  is  extravagant  and  silly  to  supply 
growing  children  with  elaborate  artificial 
legs  and  feet.  They  require  bucket  legs, 
atump-boots,  and  the  like,  which  can  be  fi:e- 


quently  readjusted  to  their  height,  and  are 
strong  enough  to  stand  playground  usage. 

Congenitally  short  arms  and  legs,  if 
very  short  indeed,  should  be  treated  as  mere 
stumps  and  fitted  with  artificial  hmbs.  A 
clever  instrument-maker  will  utihse  every 
pecuHarity  of  such  a  limb  to  increase  its 
hold  of  and  firm  bearing  on  the  appliance. 
Of  course,  if  an  arm  has  anything  approach- 
ing to  a  useful  hand  attached  to  it,  it  is 
scarcely  right  to  bury  it  in  an  artificial 
limb. 

Measurements.  —  Space  will  not  give 
room  for  elaborate  details.  Where  possible, 
it  is  best  to  let  the  instrument-maker  take 
his  own  measurements,  or,  when  that  can- 
not be  done,  to  write  to  him  for  a  paper  of 
printed  forms,  diagrams,  and  directions.  In 
remote  regions  attention  to  the  following 
rules  may  suffice  : — 

(1).  State  whether  a  right  or  left  limb  is 
required. 

(2).  Give  full  measurements  of  the 
sound  Hmb. 

(3).  State  the  exact  spot  where  the  am- 
putation has  been  done  (in  inches.) 

(4).  Give  a  complete  series  of  measure- 
ments of  the  stump. 

(5).  If  the  growth  of  one  limb  has  not 
kept  pace  with  that  of  the  other  side,  indi- 
cate the  exact  position  of  each  joint  by 
measurements. 

(6).  Give  tracings  of  the  stump  of  the 
sound  hand  (or  foot,  as  the  case  may  be). 

Casts  are  useful  in  the  case  of  Chopart's 
amputation,  or  when  a  hand  or  fingers  or 
thumb  may  be  required.  A  tracing  does 
for  a  Syme.    A  boot  is  useful. 

The  measurements  of  a  sound  leg  should 
be  taken  with  the  knee  extended.  Of  girths, 
there  should  be  sent,  one  of  the  waist,  two 
of  the  thigh,  one  of  the  knee,  one  between 
the  knee  and  calf,  one  round  the  calf,  one 
round  the  ankle,  one  between  the  last  two. 
Send  the  exact  height  in  inches  of  each 
girth  measured.  Send  a  shoe-maker's  mea- 
surement of  the  foot,  or  else  a  shoe. 

Of  perpendicular  heights,  do  not  omit 
to  send  (1)  the  height  from  the  fork  to  the 
ground  ;  (2)  the  height  from  the  summit  of 
the  bent  knee  to  the  ground,  and  (3)  from 
the  middle  of  the  calf  to  the  ground. 

Similar  principles  can  be  appHed  by  any 
inteUigent  person  to  the  upper  extremity ; 
but  it  should  be  measured  with  the  elbow 
bent.  0.  B.  ELeetley. 

ARTIFICIAL  PUPIL.  See  Iris, 
Diseases  of  the  ;  Iridectomy. 

ARTIFICIAL  RESPIRATION.    See 

Suspended  Animation. 
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ASPHYXIA.  See  Suspended  Anima- 
tion. 

ASPIRATION.— Before  attempting  to 
aspirate,  it  is  necessary  to  thoroughly  dis- 
infect the  needle,  or  trocar  and  canula,  by 
means  of  the  flame  of  a  spirit  lamp,  or  by 
some  strong  antiseptic  agent.  In  using 
Dieulafoy's  aspirator,  the  whole  interior  of 
the  apparatus  must  be  cleansed  by  allowing 
a  quantity  of  strong  carboHc  solution  (1  in 
20)  to  pass  through  the  tubes.  Any  defect 
in  the  taps  or  working  of  the  syringe  will 
then  be  detected.  Great  care  must  be  taken, 
in  using  the  finer  needles,  to  push  on  in  one 
direction  only ;  and  when  using  the  aspirator 
lAfor  exploratory  purposes,  to  estabhsh  the 
rihracuum  in  the  needle  so  soon  as  it  has  pene- 
ypated  the  skin  and  superficial  structures. 
Itf,  on  pushing  the  needle  as  far  as  is  thought 
judicious,  no  fluid  be  obtained,  the  needle 
must  be  withdrawn,  and  a  fresh  exploratory 
pimcture  made  in  another  direction.  The 
selection  of  the  size  of  the  needle  or  trocar 
to  be  used  depends  on  the  situation  of  the 
fluid  and  on  its  suspected  character. 

Aq  advantage  claimed  for  Dieulafoy's 
aspirator  is  that  if  the  needle  become 
choked  it  may  be  cleared  by  pushing  down 
the  piston,  and  driving  some  of  the  fluid 
back ;  but  in  using  Potain's  aspirator,  the 
canula  may  be  cleared,  when  necessary,  by 
the  carefiil  introduction  of  a  pilot  trocar. 

In  acute  abscess,  aspiration  rarely  effects 
a  cure,  and  is  not  advisable,  but  has  been 
successfully  employed  in  some  acute  cases 
of  pelvic  and  abdominal  suppuration.  In 
some  rapidly-forming  pus  collections,  such 
as  certain  pysemic  abscesses,  and  in  em- 
pyema in  young  children,  aspiration  may 
sometimes  be  employed  with  success. 

Chronic  abscess,  unconnected  with  bone- 
disease,  may  occasionally  be  cured  by  one 
or  more  aspirations. 

Large  chronic  abscesses  in  connection 
with  disease  of  the  spine,  and  of  the  hip, 
have  been  successfully  treated  by  repeated 
aspirations.  The  indication  for  continued 
perseverance  in  this  treatment  is  the  in- 
■^reasing  length  of  the  interval  between  the 
successive  accumulations  in  the  cavity.  In 
these  bone  abscesses,  and  especially  in  spinal 
abscess,  unfortunately  the  pus  generally 
rapidly  re-collects  after  aspiration ;  and  very 
often,  owing  to  the  amount  of  cheesy 
material  in  it,  there  is  great  dif&culty  in 
its  evacuation.  The  largest  trocar  should 
be  used,  with  antiseptic  precautions,  and  care 
is  necessary,  in  withdrawing  the  canula,  not 
to  leave  any  pus  in  its  track,  or  a  sinus  is 
likely  to  be  estabHshed.    Aspiration  must  of 


course  in  all  cases  cease  at  once  if  blood 
should  flow  in  any  quantity. 

Effusion  into  the  pleural  cavity  is  best 
evacuated  by  the  aspirator.  The  operation 
is  a  little  longer  than  tapping  with  special 
trocar  and  syphon  tube,  but  there  is  less 
chance  of  the  admission  of  air,  and  greater 
certainty  of  obtaining  the  fluid  when 
negative  tension  exists.  If  the  fluid  be 
found  to  be  purulent,  it  is  generally  best  in 
adults  to  provide  firee  drainage  at  once  ;  but 
not  infrequently  in  children,  after  one  or 
two  aspirations,  there  is  no  further  secretion. 

Pericardial  effusion  may  be  withdrawn 
safely  by  using  a  fine  needle.  The  puncture 
should  be  made  in  the  fourth  or  fifth  inter- 
space, about  two  inches  from  the  left  side  of 
the  sternum,  and  the  needle  must  be  passed 
upwards  and  inwards.  To  avoid  penetrat- 
ing the  heart,  it  is  important  to  obtain  the 
vacuimi  in  the  needle  so  soon  as  the  point 
is  beneath  the  skin,  and  the  needle  should 
be  held  steadily  dmring  the  flow  of  the 
fluid.     See  Paracentesis. 

Hydatid  cysts  in  the  liver  and  other 
organs,  when  they  contain  clear  fluid,  will 
often  shrivel  up  after  aspiration ;  but  re- 
lapse sometimes  occurs  after  an  apparent 
cure.  A  suppurating  hydatid  cyst,  or  an 
abscess  of  liver,  may  be  explored  by  means 
of  an  aspirator,  and  their  situation  and 
depth  fi:om  the  surface  determined ;  but  for 
the  treatment  free  drainage  is  necessary. 

When  there  is  a  large  collection  of  fi:ee 
fluid  in  the  peritoneal  cavity,  a  small  syphon 
trocar  is  generally  employed  for  its  evacua- 
tion ;  but  the  aspirator  is  by  far  the  safer 
instrument  when  the  fluid  is  localised,  or 
there  is  a  doubt  as  to  the  diagnosis.  For 
the  exploration  of  any  deep-seated  collection 
of  fluid  in  the  abdominal  cavity,  only  the 
finer  needles  should  be  used,  and  great  care 
is  necessary  that  intestine  does  not  lie  in 
front  of  the  swelling  at  the  seat  of  puncture. 

A  hydronephrosis  may  be  aspirated  at 
a  point  just  below  and  anterior  to  the  last  j 
rib ;  but  the  situation  of  puncture  will  vary 
according  to  the  particular  case. 

Retention  of  urine  may  be  relieved  by 
the  aspirator. 

In  aspirating  joints,  the  interior  of  the 
joint  must  not  be  scratched  with  the  needle 
or  canula,  and  the  limb  must  be  kept  at 
rest  after  the  operation.  The  knee-joint  not 
unfrequently  requires  aspiration  for  chronic 
effusion,  or  for  distension  with  blood  as  a 
preliminary  to  the  treatment  of  a  fractured* 
patella;  and  for  the  withdrawal  of  pus  in 
certain  pyaemic  effusions,  where  the  disten- 
sion of  the  joint  is  sudden  and  unattended 
with  signs   of   destructive  changes.      The 
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aspirator  or  hypodermic  syringe  may  also 
be  employed  for  the  purpose  of  diagnosis  in 
doubtful  effusions  into  a  joint. 

The  aspirator  has  been  recommended 
for  the  relief  of  gaseous  distension  of  the 
bowel,  and  as  a  method  of  treatment  in 
certain  cases  of  strangulated  hernia.  It  is, 
however,  preferable  to  use  a  very  fine  trocar 
and  canula,  and  to  allow  the  air  to  escape 
without  assistance  by  aspiration,  which  only 
tends  to  increase  the  chances  of  fascal  ex- 
travasation. The  treatment  of  hernia  by 
fine  pimcture  has  found  Uttle  favour  with 
Enghsh  surgeons,  and  can  only  be  very 
rarely  advisable.  Bernard  Pitts. 

ASPIRATOR.— This  instrument  was 
introduced  into  practice  by  Dieulafoy,  in 
1869,  and  with  sHght  modifications  the 
simplest  form  now  in  use  is  that  designed 
by  the  inventor.  It  consists  of  a  glass 
syringe,  in  which  the  nozzle  has  been  re- 
placed by  a  threeway  tap.  This  tap  places 
the  cylinder  of  the  aspirator  in  communica- 
tion with  two  tubes,  one  connected  with  a 
hollow  needle,  and  the  other  for  carrying 
aspirated  flmd  away  from  the  cyhnder. 
It  is  so  designed  that  the  passage  to  either 
or  both  can  be  closed ;  in  the  latter  case 
when  the  piston  is  withdrawn  a  vacuum  is 
formed  in  the  cylinder.  If  now  the  com- 
munication with  the  hollow  needle  is 
opened,  the  fluid  in  any  cavity  into  which 
the  needle  has  been  inserted  flows  into  the 
cylinder,  and  by  turning  the  tap  the  com- 
munication with  the  needle  is  closed,  and 
on  depressing  the  piston  the  fluid  obtained 
can  be  ejected,  and  the  process  repeated. 
The  tubes  are  made  of  india-rubber,  with 
coils  of  wire  inside  to  prevent  them  from 
collapsing.  The  needles  vary  from  ^  to 
i  of  an  inch  in  diameter. 

The  advantage  of  using  a  hollow  needle 
is  that  a  vacuum  can  be  produced  in  it  as 
soon  as  the  skin  is  penetrated,  and  it  is  then 
hardly  possible  to  pass  it  without  result 
through  a  collection  of  fluid. 

Potain^s  Aspirator  is  a  very  useful  one 
for  ordinary  practice.  The  apparatus  con- 
sists of  two  parts — an  exhausting  syringe, 
and  a  glass  bottle  in  which  the  vacuum  can 
be  produced.  The  apparatus  is  so  fitted 
that  any  ordinary  bottle  with  a  narrow 
neck,  and  which  will  hold  from  two  to  three 
pints,  can  be  employed.  In  the  neck  of  the 
bottle  is  fitted  a  rubber  plug,  through  which 
passes  a  metal  tube  with  two  branches,  each 
of  which  is  closed  by  a  tap,  while  their  ex- 
tremities are  fitted  for  receiving  the  conical 
metal  ends  of  the  india-rubber  tubes  which 
lead  to    the   exhausting   syringe   and  the 


hollow  needle  respectively.  In  place  of  the 
needle  a  trocar  and  canula  can  be  used  ;  but 
it  is  essential  that  the  tube  leading  to  the 
exhaust  bottle  should  be  attached  at  an 
angle  to  the  canula,  so  as  to  permit  of  the 
trocar  being  withdrawn  beyond  the  point  of 
attachment  of  the  tube  without  the  possi- 
biUty  of  admitting  air  into  the  canula. 

£q  the  aspirator  just  described,  as  the  fluid 
does  not  come  in  contact  with  the  syringe, 
the  instrument  is  easily  cleaned,  and  is  not 
so  likely  to  get  out  of  working  order  as 
Dieulafoy' s  aspirator.  With  care  in  turn- 
ing the  taps,  the  bottle  when  ftdl  can  be 
emptied,  and  again  put  in  use,  and  large 
quantities  of  fluid  be  drawn  off  with  Uttle 
trouble  or  manipulation,  the  needle  or 
canula  remaining  in  situ  during  the  process. 

For  exploratory  purposes  a  small  aspi- 
rator made  on  the  same  principle  as 
Dieulafoy's  may  be  employed,  but  a  large- 
sized  hypodermic  syringe,  with  a  long  fine 
needle,  is  an  excellent  practical  substitute. 
One  loses,  however,  the  advantage  of  the 
previous  vacuum  in  the  needle,  and,  con- 
sequently, fluid  situated  at  an  uncertain 
depth  in  a  sohd  organ  like  the  Hver  might 
be  overlooked.  Bernard  Pitts. 

ASTHENOPIA.— The  term  asthenopia 
signifies  weakness  of  sight,  as  opposed  to 
dulness  of  sight,  or  amblyopia,  and  is 
characterised  by  the  patient  having  good 
vision  so  long  as  distant  objects  alone  are 
regarded,  and  for  a  short  time  even  when 
near  objects  are  looked  at,  but  in  the  latter 
case  soon  becoming  fatigued  and  exhausted. 
It  is  usually  regarded  as  presenting  three 
forms,  or  perhaps,  more  correctly  speaking, 
as  attributable  to  three  causes — weakness  of 
the  ciliary  muscle,  weakness  of  the  internal 
recti-muscles  and  weakness  of  the  retina. 
These  are  named  respectively  accommoda- 
tive asthenopia,  muscular  asthenopia,  and 
nervous  asthenopia. 

1.  Accommodative  asthenopia.  This 
form  is  associated  with  hypermetropia  (q.  v.) 
In  the  hypermetropic  eye  the  focus  for 
parallel  rays  lies  behind  the  retina,  so  that 
an  effort  of  accommodation  is  required  even 
to  see  distant  objects  distinctly;  still  greater 
of  course  must  the  effort  be  to  see  near  ob- 
jects from  which  proceed  divergent  rays.  In 
moderate  degrees  of  hypermetropia,  and  in 
young  persons  in  whom  the  nervous  power 
is  considerable,  the  ciHary  muscle  active 
and  the  suspensory  hgament  and  lens  re- 
silient, the  effort  can  be  maintained  for  a 
considerable  period,  even  when  minute  ob- 
jects are  closely  examined ;  but  sooner  or 
later  the  muscle  becomes  exhausted,  and 
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then,  if  work  is  still  persevered  in,  the  muscle 
either  passes  into  a  state  of  cramp,  known 
as  spasm  of  the  accommodation,  or — which 
is  far  more  common — the  symptoms  of  ac- 
commodative asthenopia  are  experienced. 
These  symptoms  are  that,  after  reading, 
writing,  or  paying  attention  to  any  near 
object  for  some  time,  a  sensation  of  fatigue 
is  experienced  in  the  eyes.  The  letters  of  a 
word,  or  the  lines  on  a  page,  or  the  stitches 
in  work,  become  confused  and  run  together, 
and  though  at  first,  by  making  a  stronger 
effort,  reading  can  still  be  continued,  in  the 
comrse  of  time,  varying,  with  the  degree  of 
hypermetropia  from  a  few  minutes  to  an 
hour  or  more,  everything  becomes  confused, 
and  even  moderately  large  print  is  illegible. 
Then  the  eyes  become  hot  and  feel  full. 
The  lids  are  swollen  and  congested.  The 
secretion  of  the  Meibomian  glands  being 
disordered,  the  edges  of  the  lids  become 
Bore,  and  ciliary  blepharitis  is  sometimes 
established.  The  conjunctiva  is  reddened. 
There  is  an  increased  flow  of  tears.  The 
patient  feels  inclined  to  squeeze  the  Uds  to- 
gether and  to  rub  the  eyes  strongly  with  the 
fingers.  He  has  often  to  rest  them  by  look- 
ing away  from  the  book  or  work,  and  finds 
relief  in  bathing  them  with  cold  water.  Im- 
provement is  felt  when  books  are  put  aside 
and  open  air  exercise  taken.  In  some  the 
eyes  are  worst  at  night,  especially  if  the  type 
and  the  Hght  are  alike  bad ;  but  in  others 
the  vision  is  most  dim  in  the  morning, 
perhaps  for  the  same  reason  that  after  a 
long  and  severe  walk  the  muscular  pain  is 
greatest  in  the  morning  and  wears  off  after 
gentle  exercise.  Muscae  and  spots  are  often 
complained  of.  These  are  sometimes  visible, 
and  are  doubtless  particles  of  pigment  de- 
tached from  the  cHiary  processes  or  uvea  by 
the  rubbing  and  pressiu:e  of  the  eyes.  Failure 
of  the  power  of  accommodation  often  makes 
itself  felt  diuring  convalescence  from  some 
disease,  when,  owing  to  general  weakness  of 
the  nervous  system,  the  effort  previously 
made  without  difficulty  to  overcome  pre- 
existing hypermetropia  can  no  longer  be 
made.  The  treatment  of  accommodative 
asthenopia  must  consist  either  in  giving  up 
all  near  work  and  leading  an  out-of-door 
life,  or  in  the  use  of  appropriate  correcting 
glasses.  The  rules  by  which  the  selection 
of  these  should  be  undertaken  are  given  in 
the  article  on  hypermetropia.  See  Eefrac- 
TiON,  Errors  of;  Hypermetropia. 

2.  Muscular  asthenopia  is  due  to  de- 
fective power  or  *  insufiiciency  '  of  the  in- 
ternal or  external  recti-muscles.  On  look- 
ing at  a  distant  object  the  visual  axes  in  a 
healthy  person  are  parallel,  but  when  near 


objects  are  regarded,  not  only  is  there  an 
effort  of  accommodation,  which  is  effected 
by  the  ciUary  muscle,  but  the  internal  recti 
contract,  and  the  visual  axes  are  made  to 
converge.  If  either  of  the  internal  recti  are 
weak,  an  unusually  strong  nervous  impulse 
has  to  be  generated  by  the  nerve-centre  to 
maintain  the  contraction  of  the  muscle, 
and  fatigue,  soon  amounting  to  pain,  is 
experienced.  After  a  Uttle  while  the  effort 
can  no  longer  be  sustained,  and  then  the 
eye  roUs  outwards,  under  the  influence  of 
the  opposite  rectus,  and  diplopia  results. 
In  some  cases  the  effort  is  so  trying  that 
severe  headache  and  even  vomiting  may  be 
induced  when  close  work  is  compulsory, 
whilst  in  others  chronic  conjunctivitis  may 
be  estabUshed,  with  frequent  attacks  of 
phlyctenular  ophthalmia.  The  insufficiency 
of  the  rectus  intemus  can  easily  be  ascer- 
tained by  a  simple  experiment.  A  thick 
black  line  three  or  four  inches  long  should 
be  ruled  vertically  in  the  middle  of  a  sheet 
of  paper,  and  in  the  centre  of  the  line  a 
spot  or  short  cross-bar  made.  A  prism  of 
10°  or  12°  should  now  be  held  with  the  base 
downwards  before  one  eye.  If  the  recti 
are  in  a  normal  condition,  and  the  sheet 
be  held  at  a  distance  of  about  six  feet,  two 
images  of  the  spot  will  be  seen,  one  exactly 
above  the  other,  but  only  one  of  the  line 
through  this  will  appear  prolonged.  If, 
however,  there  is  insufficiency  of  one  muscle 
two  lines  as  well  as  two  spots  wiU  be  seen, 
and  the  image  seen  by  the  eye  before  which 
the  prism  is  placed  wiU  be  higher  than  the 
other,  and  crossed  or  shifted  to  the  oppo- 
site side.  The  reason  of  its  occupying  this 
position  is,  that  the  prism  throws  the  image 
upon  a  lower  part  of  the  retina,  and,  in 
accordance  with  the  law  of  projection,  it 
appears  to  be  higher,  whilst  the  weak  in- 
ternal rectus  muscle  being  no  longer  com- 
pelled to  contract  in  order  to  effect  the 
fusion  of  the  two  images,  gradually  yields 
to  the  external  rectus,  and  the  eye  rolls  or 
deviates  outwards  and,  again  in  accordance 
with  the  law  of  projection,  gives  a  crossed 
double  image,  so  that  if  the  right  internal 
rectus  is  insufficient,  the  image  is  on  the 
left  side,  and  vice  versa. 

The  degree  of  insufficiency  may  be  ap- 
proximately ascertained  by  a  simple  pro- 
ceeding, for  by  still  keeping  the  prism  with 
its  base  downwards  before  the  eye,  it  is  only 
necessary  to  place  a  succession  of  prisms 
with  their  bases  inwards  before  this  eye 
until  one  be  found  which  causes  the  two 
images  to  be  superimposed — that  is,  to  give 
two  spots  but  only  one  line — and  the 
amount  of  insufficiency  is  at  once  deter- 
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mined.  Unfortunately,  in  many  instances 
the  position  of  rest  or  equilibrium  is  not 
immediately  assumed  by  the  eye  at  fault, 
a  strong  nervous  impulse  being  still  directed 
to  the  muscle  even  when  the  images  are 
separated  by  the  first  prism,  and  hence  the 
amount  of  latent  divergence  is  often  con- 
siderably under-estimated.  The  treatment 
of  muscular  asthenopia  must  consist  in  the 
employment  of  appropriate  prismatic  glasses, 
superadded  to  those  that  are  requisite  to 
correct  any  other  error  of  refraction,  such 
as  myopia,  astigmatism,  &c.,  with  which 
insufficiency  of  the  internal  rectus  is  often 
associated.  See  Strabismus;  Ocular 
Muscles,  Affections  of  the. 

3.  Nervous  Asthenopia. — This  form  of 
asthenopia  appears  to  be  associated  with 
general  depression  of  the  nervous  system, 
and  is  then  due  to  the  circumstance  that 
the  patient,  whilst  possessing  perfectly 
normal  vision,  cannot,  without  great  dis- 
tress, bring  the  ciliary  muscle  into  action. 
As  soon  as  a  book  is  taken  up  or  sewing 
commenced,  the  mere  effort  of  accommo- 
dation, which  in  health  can  be  easily  and 
long  sustained,  occasions  an  insupportable 
feeling  of  fatigue,  and  it  is  quickly  put 
aside.  Such  a  condition  may  not  infre- 
quently be  seen  in  women  recovering  from 
their  confinement,  in  children  suffering 
from  spinal  disease  or  convalescent  from 
measles,  scarlet  fever,  or  diphtheria,  in 
those  who  have  suffered  from  haBmorrhage  ; 
and  the  writer  has  repeatedly  observed  it 
in  riveters  and  fitters  in  Chatham  Dock- 
yard after  contusions  of  the  eye,  to  which 
they  are  particularly  exposed.  It  may  also 
be  noticed  as  a  symptom  in  the  early  stage 
of  sympathetic  ophthalmia.  In  these,  as 
well  as  in  the  former  class  of  cases,  the 
powers  of  the  retina  appear  to  fail,  a  dark 
spot  or  scotoma  quavers  before  the  eye, 
confusing,  or  altogether  obliterating,  the 
outline  of  any  object  that  is  attentively 
regarded,  and  a  contraction  of  the  field 
of  vision  may  sometimes  be  noticed.  The 
retina  seems,  in  some  instances,  to  be 
hyperaesthetic,  so  that  bright  Hghts,  espe- 
cially when  they  flicker  or  vary  in  intensity, 
annoy  and  distress  the  patient.  The  most 
careful  examination  of  the  eye  by  means  of 
the  ophthalmoscope  often  fails  to  discover 
any  abnormal  condition  {see  Accommoda- 
tion, Disorders  of).  The  treatment  should 
be  both  local  and  general,  the  local  treat- 
ment consisting  in  directing  the  patient  to 
desist  from  all  work  requiring  close  atten- 
tion, and,  where  intolerance  of  light  is  a 
prominent  symptom,  the  protection  of  the 
eyes  with  smoked,  blue,  or  green  glasses. 


The  general  treatment  must,  of  course, 
depend  on  the  conditions  of  the  system  to 
which  the  asthenopia  may  be  referable. 
The  best  remedies  are  strychnia — which 
may  either  be  injected  in  doses  of  one- 
twenty-fifth  up  to  one-tenth  of  a  grain 
every  day,  or  may  be  taken  in  the  form 
of  tincture  of  nux  vomica,  in  doses  of  ten 
to  twenty  minims — and  such  tonics  as  qui- 
nine, iron,  arsenic,  and  sulphate  of  zinc. 
As  a  rule,  such  cases  ultimately,  though 
often  but  slowly,  recover. 

Henry  Power. 

ASTIGMATISM.— A  condition  of  the 
eye  in  which  entering  rays  are  unequally 
refracted  in  different  meridians,  such  rays 
being  consequently  never  focussed  to  a 
point,  as  in  the  ordinary  eye.  See  Refrac- 
tion, Errors  of. 

ASTRAGALUS,  Dislocatioiis  of  the.- 

The  astragalus  may  (1),  whilst  retaining  its 
relations  to  the  tarsal  bones,  be  dislocated 
from  the  tibia  and  fibula.  These  tibio-tarsal 
dislocations  are  described  as  dislocations 
of  the  Ankle- Joint.  (2)  Whilst  preserving 
its  relations  to  the  tibia  and  fibula,  it  may 
be  dislocated  from  the  bones  of  the  foot; 
these  dislocations  are  described  as  Sub- 
AsTRAGALOiD.  (3)  It  may  be  separated 
from  its  normal  attachments  both  to  the 
tibia  and  fibula  and  to  the  bones  of  the 
tarsus,  and  be  displaced  alone.  These 
proper  dislocations  of  the  astragalus  will  be 
here  described. 

The  proper  dislocations,  or  enucleations, 
of  the  astragalus  are  usually  described  as 
four  in  number,  viz. :  forwards,  backwards^ 
inwards,  and  outwards.  But  the  forward 
dislocation  includes  displacement  in  three 
directions,  viz.  forwards  and  upwards,  so 
that  the  head  rests  above  the  scaphoid  and 
cuneiform  bones ;  forwards,  upwards,  a/nd 
outwards,  when  the  head  rests  on  the 
cuboid ;  and  forwards,  upwa/rds,  and  in- 
wards, when  the  head  rests  above  and  inter- 
nal to  the  scaphoid.  So  also  the  backward 
dislocation  includes  dislocations  directly 
backwards,  and  dislocations  backwards 
and  outwards,  and  backwards  and  inwards. 
Besides  the  direction  of  its  displacement, 
the  dislocated  bone  may  be  found  rotated 
on  a  vertical  or  on  an  antero-posterior 
axis.  For  these  rotations,  BarweU  suggests 
respectively  the  terms  '  version '  and  '  tor- 
sion.' It  has  even  happened  that  the  bone 
has  been  turned  completely  over,  so  that 
the  under  surface  looked  upwards. 

The  forward  dislocations  are  caused  by 
over-extension  of  the  foot.     The  Ugaments 
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attached  to  the  astragalus  are  thus  torn 
through,  and  the  tibia,  ghding  down  on  its 
posterior  surface,  forces  the  bone  out  of  its 
bed.  Rognette,  experimenting  on  the  dead 
subject,  found  that  he  was  only  able  to 
produce  a  forward  dislocation,  and  he  there- 
fore concluded  that  the  others  were  pro- 
duced secondarily. 

Symjjtoms. — The  sign  by  which  the  in- 
jury may  be  recognised  is  the  presence  of 
an  abnormal  bony  prominence  projecting 
boldly  beneath  the  skin  in  front  of  the 
ankle.  The  rounded  head  of  the  astragalus 
will  be  recognised  at  the  anterior  part  of 
the  prominence,  and  behind  this  will  be  felt 
the  trochlear  surface.     The  presence  of  the 

{latter  is  of  importance,  and  sufficient  to  dis- 
tinguish this  injury  from  subastragaloid 
dislocation  of  the  foot,  which  has  often 
been  confused  with  it.  "When  complete,  the 
height  of  the  foot  is  fiiminished,  owing  to 
tlie  tibia  settling  down  upon  the  os  calcis, 
and  the  malleoli  are  brought  nearer  to  the 
ground.  At  the  same  time  the  motions 
of  the  ankle  are  lost.  When  the  bone  is 
inclined  outwards  the  foot  is  somewhat 
inverted,  and  when  inwards  the  foot  is 
everted. 

To  reduce  this  dislocation  the  patient's 
leg  should  be  flexed  to  a  right  angle  with 
his  thigh,  to  relax  the  gastrocnemius  ;  one 
assistant  should  then  fix  the  knee,  whilst  a 
second,  seizing  the  heel  with  one  hand  and 
the  instep  with  the  other,  makes  extension 
on  the  foot.  The  surgeon  then,  by  pressing 
on  the  astragalus  with  his  thumbs,  may 
succeed  in  replacing  it.  Should  extension 
and  manipulation  fail  to  reduce  the  bone, 
the  tendo  Achillis  should  be  divided,  by 
which  means  the  soleus  is  paralysed.  Any 
other  tense  tendons — the  peronei,  anterior 
tendons,  or  tibial — may  also  be  divided,  to 
aid  in  reduction. 

All  attempts  to  reduce  the  bone  having 
failed,  the  foot  may  be  secured  on  a  splint 
and  left  covered  by  an  icebag  till  the  swell- 
ing has  subsided.  A  fairly  useful  limb  may 
in  this  way  be  obtained.  More  coromonly, 
•  however,  the  skin  sloughs  over  the  bone 
j  and  necessitates  secondary  excision.  The 
statistics  at  present  are  in  favour  of  second- 
ary rather  than  primary  excision,  but  if  the 
case  were  treated  from  the  first  antisepti- 
cally,  it  is  probable  that  these  statistics 
would  be  modified  or  reversed.  The  writer 
would  throw  it  out  as  a  suggestion  that, 
under  these  favouring  circumstances,  a  free 
exploration  might  be  made  and  all  opposing 
bands  divided  till  the  astragalus  could  be 
replaced.  There  is  no  good  reason  for 
supposing  that,  because  it  was  temporarily 


detached  firom  its  connections,  it  must 
therefore  of  necessity  become  necrosed, 
and  the  experience  of  simple  complete  dis- 
locations favours  the  view  that  it  would 
recover. 

Dislocation  backwards  is  caused  by 
over-flexion  of  the  foot  on  the  leg.  The 
ligaments  are  in  this  way  torn,  and  the 
tibia,  descending  upon  the  neck  of  the  astra- 
galus, forces  the  bone  into  the  space  beneath 
the  tendo  AchilUs.  The  bone  may  be  found 
lying  directly  beneath  the  Achilles  tendon, 
or  it  may  be  deflected  to  one  or  the  other 
side ;  hence  we  have  dislocations  directly 
backwards,  backwards  and  outwards,  and 
backwards  and  inwards.  If  forced  directly 
backwards  without  rotation  or  version  the 
tendo  Achillis  may  be  pressed  upon,  as 
happened  in  a  case  described  by  Phillips, 
where  this  tendon  was  made  '  to  describe 
an  angle  of  40  degrees.'  At  the  same  time 
that  the  projection  behind  is  noticed,  a 
deep  hollow  can  be  felt  with  the  finger  I 
immediately  in  front  of  the  ankle,  whence  I 
the  bone  has  been  displaced.  Another 
symptom  that  has  been  noticed  is  extreme] 
flexion  of  the  great  toe,  which  is  readily  ac-l 
counted  for  when  the  position  of  the  groove' 
for  the  flexor  longus  pollicis  on  the  back  of 
the  astragalus  is  remembered.  The  malleoli 
descend,  and  the  foot  has  sometimes  pre- 
sented an  appearance  of  slight  shortening, 
but  it  is  neither  inverted  nor  everted.  It 
should  be  remembered  that,  owing  to 
the  hoUow  in  front  of  the  tendo  Achillis 
being  liable  to  be  filled  up  with  blood- 
effiisions  after  injuries  to  the  ankle,  the 
backward  dislocation  may  be  overlooked, 
and  this  occurred  in  a  case  related  by 
Boyer,  and  in  another  described  by  Fer- 
gusson. 

To  reduce  this  dislocation,  the  leg  should 
be  first  flexed  on  the  thigh,  then,  extension 
being  made  on  the  instep  and  heel  and 
counter-extension  at  the  knee,  the  surgeon 
should  endeavour  to  press  the  bore  forwards 
into  its  place.  At  first  the  foot  should  be 
strongly  flexed,  and  when  the  bone  has 
been  engaged  in  the  gap  between  the  tibia 
and  OS  calcis,  the  foot  should  be  gradually 
brought  down  to  a  right  angle,  at  the  same 
time  that  forward  pressure  is  still  exerted 
on  the  astragalus.  Of  eight  recorded  cases  i 
only  one  was  reduced,  and  in  this  easel 
both  malleoH  were  fractured,  but  the  pa-f 
tients  have  recovered  with  useful  feet. 
Owing  to  the  space  into  which  the  disloca- 
tion takes  place,  there  is  less  stretching  of 
skin  and  less  necessity  for  excision  in  this 
than  in  other  dislocations  of  the  bone.  If 
compound,  it  is  probably  the  best  practice  to 
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excise  immediately  attempts  at  reduction 
have  failed. 

The  lateral  dislocations  of  the  astra- 
galus are  almost  invariably  compound,  and 
usually  associated  with  fracture  of  one  or 
both  malleoH. 

In  dislocation  inwards  the  bone  escapes 
below  the  tendon  of  the  tibiaUs  posticus.  The 
bone  is  seen  protruding  beneath  the  inner 
malleolus,  and  is  often  rotated  on  an  antero- 
posterior axis.  This  torsion  of  the  astra- 
galus, so  frequently  noticed,  appears  to  be 
caused  by  the  pressure  of  the  opposite 
malleolus,  whilst  the  tendon  of  the  flexor 
longus  poUicis  behind  probably  determines 
the  axis  of  rotation.  A^  might  be  expected 
in  this  dislocation,  the  posterior  tibial  artery 
is  sometimes  ruptured  and  the  accompany- 
ing nerve  lacerated. 

In  dislocation  outwards,  the  bone  pro- 
trudes immediately  beneath  the  outer 
malleolus,  and  above  the  tendons  of  the 
peroneus  longus  and  brevis.  The  outer  and 
inner  maUeoU  are  almost  always  fractured, 
but  in  a  few  instances  they  have  both 
escaped.  The  foot  is  bent  inwards,  and  the 
bone  protrudes  between  the  malleolus  and 
OS  calcis. 

In  the  treatment  of  the  compoimd  dis- 
locations of  the  astragalus,  inasmuch  as  the 
violence  producing  them  is  great,  the  ques- 
tion of  amputation  will  have  first  to  be 
decided.  This  will  be  determined  by  the 
amount  of  damage  to  the  soft  parts,  the 
injury  to  vessels,  exposure  of  tendons,  and 
comminution  of  bones.  Having  decided 
against  amputation,  the  surgeon  will  prob- 
ably attempt,  by  extension  and  manipulation, 
to  reduce  the  bone.  Should  he  fail  in  this, 
there  still  remain  two  courses  open  to  him. 
He  may  saw  off  the  projecting  head,  and 
then  again  endeavour  to  effect  reduction,  or 
he  may  proceed  at  once  to  excise  the  whole 
bone.  Even  rupture  of  the  posterior  tibial 
artery  and  laceration  of  its  accompajijdng 
nerve  (though  injuries  adding  much  to  the 
responsibility  of  an  attempt  to  save  the 
foot)  should  not  alone  frame  the  surgeon's 
resolution  in  favour  of  amputation,  for  in  a 
case  of  this  kind  related  by  Astley  Cooper, 
the  bone  was  excised  and  recovery  took 
place.  R.  Clement  Lucas. 
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ATLANTO-AXIAL  DISEASE.     See 

Caries  of  the  Spine. 

ATLAS,  Fracture  and  Dislocation  of 
the.  See  Back  and  Spine,  Injuries  of 
the. 


ATRESIA  Am  (Imperforate  Anus). 
A  congenital  condition  from  arrest  of  deve- 
lopment at  an  early  period  of  intra-uterine 
Hfe,  resultuig  in  an  absence  of  the  normal 
communication  between  the  surface  of  the 
body  and  the  interior  of ,  the  lower  end  of 
the  alimentary  canal.  This  canal  is,  at  the 
fourth  week  of  intra-uterine  hfe,  a  tube, 
closed  at  both  extremities,  and  opening 
anteriorly  at  its  lower  part  into  the  sac  of 
the  allantois,  of  which  the  intra-abdominal 
part  subsequently  becomes  by  development 
the  bladder  and  m-achus.  About  this  time 
a  depression  is  formed  on  the  surface  of  the 
embryo  at  the  site  of  the  future  anus,  and 
by  the  upward  extension  of  this  the  anal  | 
channel  is  developed,  the  upper  end  of  I 
which  is  in  close  proximity  to  the  lower  I 
end  of  the  bowel.  By  absorption  of  the 
intervening  tissues  the  normal  opening  is 
established.  At  the  same  time  a  separa- 
tion is  being  formed  between  the  rectum 
and  the  bladder.  This  is  usually  completed 
by  the  tenth  week  of  fcbtal  Hfe.  Dm-ing  the 
next  few  weeks,  the  growth  of  the  perineum 
separates  the  urethra  in  the  male,  and  the 
genital  tract  in  the  female,  from  the  rectum. 
But  this  process  of  development  may  be 
arrested  in  any  stage  and  in  varying  degrees. 

Sometimes  at  birth  the  anus  is  almost  or 
altogether  absent.  This  constitutes  atresia 
ani.  In  other  cases  the  anus  is  well-formed, 
but  is  separated  from  the  bowel  by  a  thin 
membranous  septum,  constituting  atresia 
recti.  In  other  cases  the  rectum  may  have 
been  badly  developed,  so  that  the  bowel 
may  cease  at  the  level  of  the  promontory 
of  the  sacrum  or  even  higher.  Again,  im- 
perforation  of  the  bowel  may  be  compHcated 
by  the  persistence  of  a  communication  be- 
tween the  rectum  and  the  bladder  or  urethra 
in  the  male,  or  the  genital  tract  in  the  female ; 
or,  more  rarely,  there  may  be  abnormal  fis- 
tulous openings  on  the  back  and  abdomen. 
Another  rare  form  of  atresia  ani  results,  not 
from  mal-development,  but  from  adhesion 
of  the  epithelial  surface  of  the  anal  passage. 
The  diagnosis  of  these  cases  cannot  cause 
any  difficulty.  If  the  anus  be  absent  the 
defect  must  be  at  once  apparent.  But  if 
there  be  an  anus,  and  an  obstruction  higher 
up,  the  absence  of  ajiy  alvine  discharge  and 
the  vomiting  which  will  speedily  supervene, 
together  with  distension  of  the  abdominal 
parietes,  will  indicate  the  nature  of  the  case, 
of  which  assmrance  can  be  obtained  by  the 
introduction  of  a  blunt  probe  into  the  anal 
passage.  The  discharge  of  meconium  by 
the  urethra,  vagina,  or  fistulas  elsewhere, 
will  demonstrate  the  additional  complica- 
tions. 
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Treatment. — If  atresia  ani  be  due  merely 
to  epithelial  adhesions,  traction  from  the 
median  Hne  on  both  sides  of  the  perineum 
will  suffice  to  separate  them,  and  re-adhesion 
may  be  prevented  by  the  occasional  intro- 
duction for  a  few  days  of  a  pledget  of  oiled 
lint.  If  there  be  a  membranous  septum 
between  the  anus  and  the  rectum  this  will 
usually  bulge  downwards  in  the  straining 
efforts  of  the  infant  to  defecate,  and  a  linear 
or  crucial  incision,  with  possibly  excision  of 
a  part  of  the  membrane,  will  give  the  re- 
quisite relief.  If  the  septum  be  higher  up, 
then  division  of  the  posterior  wall  of  the 
anal  passage  may  be  requisite  to  bring  it 
into  view.  If  the  anus  be  absent,  or  if  a 
considerable  thickness  of  tissues  intervene 
between  it  and  the  rectum,  a  more  trouble- 
some operation  will  be  requisite.  The  child 
should  be  placed  in  lithotomy  position  with 
the  buttocks  well  raised,  and,  the  bladder 
having  been  emptied  by  a  catheter,  an  in- 
cision should  be  made  in  the  median  line 
backwards  from  the  margin  of  the  anus,  if 
present,  or  from  the  normal  situation  thereof, 
if  absent,  and  the  dissection  carried  upwards 
in  this  plane,  if  necessary,  along  the  con- 
cavity of  the  coccyx.  If  by  this  dissection 
the  lower  end  of  the  bowel  can  be  exposed, 
two  sutures  should  be  passed,  first  through 
one  margin  of  the  skin- wound,  then  across 
the  bowel,  and  next  through  the  other  margin 
of  the  skin.  The  bowel  should  then  be  in- 
cised, the  loops  of  suture  drawn  down  and 
divided,  and  the  bowel  thus  secured  by  four 
sutures  to  the  skin.  If  this  dissection  should 
fail  to  expose  the  bowel,  firm  pressure  should 
be  made  on  the  abdomen ;  and  if  this  convey 
to  the  finger  of  the  operator  pressed  into 
the  perineal  wound  a  distinct  sensation  of 
bulging,  so  as  to  indicate  the  near  proximity 
of  the  bowel,  the  cartilaginous  portion  of 
the  coccyx  may  be  removed,  so  as  to  give 
more  room,  and  the  dissection  continued  a 
little  higher.  If  the  bowel  can  be  thus 
brought  into  view,  an  attempt  should  be 
made,  as  before,  to  secure  it  to  the  skin, 
as  othervdse  a  stricture  vsdll  be  inevitable. 

But  if  this  prove  impossible,  the  bowel 
must  be  incised  in  situ,  and  the  surgeon 
must  endeavour,  by  the  introduction  hrom 
time  to  time  of  lam  in  aria  bougies,  to  keep 
the  passage  patent.  If  abdominal  pressure, 
however,  give  no  satisfactory  indication  of 
the  proximity  of  the  bowel,  it  is  better  to 
cease  from  anj'-  farther  perineal  exploration, 
and  to  make  an  artificial  anus.  This  may 
be  done  by  Amussat's  operation  in  the  left 
loin,  or  by  Littre's  operation  in  the  left 
groin.  Amussat's  operation  is  by  no  means 
easily  performed  on  the  infant,  firom  the 

VOL.  I. 


limited  space  in  which  the  surgeon  has  to 
operate,  and  the  difficulty  of  maintaining 
cleanliness  with  an  artificial  anus  in  this 
position  is  much  greater  in  the  infant  than 
in  the  adult.  Littre's  operation  is  free  from 
both  of  these  objections,  and  may  be  per- 
formed  as  follows  : — An  incision,  an  inch  in 
length,  should  be  made  in  the  abdominal 
waU,  commencing  a  finger's  breadth  in- 
ternal to  and  on  a  level  with  the  left 
anterior  superior  spinous  process  of  the 
ihum,  and  extending  downward  parallel 
with  Poupart's  ligament.  The  skin,  fasciae, 
and  aponeurosis  of  the  external  oblique 
muscle  having  been  divided,  the  fibres  of 
the  internal  obUque  muscle  must  next  be 
carefully  scratched  through,  as  a  muscular 
branch  of  the  deep  circumflex  iliac  artery 
always  passes  at  this  place  between  the 
internal  obhque  and  transversalis  abdominis 
muscles.  The  transversalis  muscle  and  fascia 
must  next  be  divided,  when  the  sigmoid 
flexure  may,  if  distended  with  meconium, 
as  is  usually  the  case,  bulge  into  the 
wound. 

If,  from  intra-uterine  peritonitis,  the 
peritoneal  surfaces  are  adherent,  this  cavity 
will  not  be  opened,  and  the  projecting  bowel 
should  be  at  once  attached  to  the  skin 
wound  by  half-a-dozen  sutures ;  but  if  the 
bowel  is  not  distended,  or  if  it  is  empty  and 
collapsed,  as  may  happen  when  the  opera- 
tion has  been  postponed  for  some  days,  and 
there  has  been  persistent  vomiting,  the 
peritoneum  must  be  divided  and  the  bowel, 
if  requisite,  drawn  forward  and  secured  as 
before,  care  being  taken  to  include  in  the 
sutures  the  divided  edges  of  the  parietal 
peritoneum.  A  linear  incision  of  about  half- 
an-inch  in  length  should  then  be  made  in 
the  bowel,  and  the  edges  secm-ed  by  sutures 
to  the  skin  wound.  Starch-powder  wiU  pro- 
tect the  skin  from  irritation,  and  a  pad  of 
tenax  may  be  used  to  receive  the  faeces.  In 
some  cases  the  sigmoid  flexure  is  so  dis- 
tended as  to  lie  in  the  right  iliac  fossa ;  but 
statistics  of  cases  that  have  been  examined 
after  death  prove  that  this  does  not  occur 
so  frequently  as  to  justify  operating  on  the 
right  side  in  the  first  instance,  when  the 
probability  of  opening  the  caecum  will  be 
very  great. 

If  there  be  a  recto-vesical  or  urethral 
communication,  and  if  it  be  impossible  to 
effect  an  opening  from  the  perinaeum,  Littre's 
operation  should  be  performed,  to  divert 
the  course  of  the  faeces  and  allow  of  the 
possible  closure  of  the  abnormal  channel. 
Subsequently,  by  the  introduction  of  a  probe 
through  the  artificial  anus,  the  course  and 
extent  of  the  bowel  may  be  explored  with 
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the  view,  if  possible,  of  making  an  opening 
:  in  the  perineum. 

If  there  be  a  recto-vaginal  or  uterine 
communication  the  child  "will  not  be  in  any 
immediate  danger,  provided  that  the  aper- 
ture be  large  enough  to  admit  of  a  free  dis- 
charge of  faeces ;  but  as  such  a  channel  has 
a  natural  tendency  to  close,  an  attempt 
Bhould  always  be  made  to  establish  an 
opening  in  the  normal  region.  If  this  fail, 
and  the  abnormal  passage  diminish  so  as 
to  cause  obstruction,  it  may,  if  accessible, 
be  dilated,  or  Littre's  operation  be  per- 
formed. 

No  rule  can  be  laid  down  as  to  the  treat- 
ment of  fistulas  in  other  parts  of  the  body. 
They  are  very  rare,  and  each  case  must  be 
decided  on  its  merits. 

The  prognosis  will  depend  on  the  con- 
dition of  the  child  and  the  nature  of  the 
obstruction.  If  the  child  be  otherwise  weU 
developed,  and  the  obstruction  be  due  to  epi- 
thelial adhesion  or  a  membranous  septum, 
the  result  of  treatment  w^ill  probably  be 
good.  This  is  true  also  of  cases  where  dis- 
section is  requisite  to  expose  the  bowel,  if 
this  can  be  attached  to  the  skin.  "When 
this  is  impossible,  the  passage  of  faeces  over 
a  raw  surface,  and  the  necessarily  frequent 
introduction  of  dilators,  will  greatly  diminish 
the  chance  of  a  successful  result.  Cases 
have  been  recorded  of  infants,  on  whom 
the  operation  for  artificial  anus  has  been 
performed,  having  lived  to  adult  age.  But 
these  cases  are  few  in  number,  and,  accord- 
ing to  the  writer's  experience  of  hospital 
patients,  the  infants  have  usually  died 
within  three  months. 

Jeremiah  McCarthy. 

ATROPHY.— Atrophy,  when  the  result 
of  simple  senile  decay,  is  of  importance 
mainly  as  providing  an  index  to  the  declin- 
ing functional  and  nutritive  activity  of  or- 
gans and  tissues,  and  thus  furnishing  the  j 
surgeon  with  the  knowledge  that  structures 
so  affected  are  Hable  to  suffer  in  imusual 
degree  from  the  immediate  and  remote  con- 
sequences of  injury  and  disease.  The  wast- 
ing incidental  to  age  may  involve  most  or 
all  of  the  tissues,  but  it  is  often  concentrated 
on  one  or  a  few,  notably  the  vascular  system, 
,  the  muscles,  ajid  the  bones.  In  the  arteries, 
I  fatty  atrophy  of  the  constituent  elements  is 
commonly  associated  with  fibroid  substitu- 
tion and  irregularly  disposed  calcification. 
From  these  combined  changes  the  walls  of 
the  vessels  lose  their  resiliency  and  con- 
tractihty,  and  the  cahbre  of  the  small  and 
medium-sized  arteries — in  which  the  blood- 
pressure  is  not  sufficient  to  cause  dilatation 


— is  diminished.  The  vasa  vasorum,  too, 
are  implicated  in  the  process,  and  not  sel- 
dom their  lumen  is  obliterated.  The  above- 
mentioned  conditions  constitute  the  chief 
anatomical  factors  of  contmued  primary 
bleeding  following  wounds,  of  late  recur- 
rent haemorrhage  after  ligature,  and  of  dry 
gangrene.  Fatty  metamorphosis  of  the 
heart,  and  of  the  cornea  (arcus  seniHs)  is  a  I 
frequent  concomitant  of  arterial  degenera-j 
tion.     See  Arteries,  Diseases  of. 

In  the  fi'agilitas  ossium  of  old  people, 
the  rind  of  compact  tissue  is  attenuated, 
and  the  cancellous  structure  rarefied,  whilst 
the  spaces  are  filled  with  fat.  An  example 
may  be  seen  in  the  neck  of  the  femur, 
which  is  shortened  and  set  at  a  more  acute 
angle  with  the  shaft — circumstances  which 
favour  the  occurrence  of  intracapsular  frac- 
ture fi:om  slight  and  indirect  violence. 

Another  familiar  instance  of  senile  atro- 
phy of  bone  is  seen  in  the  edentulous  lower 
jaw. 

In  a  few  instances  atrophy  takes  place 
apart  from  obvious  degenerative  change  in 
the  tissue -elements — e.g.  as  the  glandular 
acini  of  the  breast  shrink  on  the  cessation 
of  lactation,  the  epithehal  cells  which  line 
them  simply  waste  away  without  their  pro- 
toplasm being  converted  into  molecules  of 
fat ;  and  again,  as  the  contents  of  the  fat- 
cells  disappear  in  starvation  they  are  often 
replaced  by  a  clear  fluid,  which  gives  rise 
to  a  serous  oedema  of  the  cellular  tissue,  a 
condition  weU-known  to  pathologists  as  co- 
existing with  emaciation,  but  the  process  is 
one  of  infiltration  and  not  true  metamor- 
phosis. In  the  majority  of  cases,  however, 
the  mode  of  atrophy  is  apparent,  being 
effected  or  accompanied  by  one  or  more  of 
the  various  forms  of  degeneration.  Thus,  in 
the  development  of  arcus  seniHs,  and  in 
senile  rarefaction  of  bone,  the  connective 
tissue  cells  are  converted  into  fat,  and  in 
inflammatory  disintegration  both  fat  and 
mucoid  material  are  found  in  abimdance, 
as  may  easily  be  seen  in  caries.  Lastly,  as 
nutrition  fails  in  the  arteries,  and  in  the 
rib-cartilages,  the  parts  become  petrified 
with  hme- salts  ;  calcification,  in  short,  when 
it  occurs,  is  the  final  stage,  and  its  result  the 
abiding  mark  of  the  spoiling  of  tissues. 

Atrophy  of  an  organ  is  always  accom- 
panied by  a  proportionate  loss  of  function, 
The  bulk  is  at  the  same  time  usually,  but 
not  invariably,  diminished.  A  bone  may  be 
so  fragile  as  to  break  on  the  application  of 
very  sHght  force  (spontaneous  fracture)  and 
yet  it  may  retain  its  normal  size.  This  is 
known  as  eccentric  atrophy.  More  rarrely 
there  is  actual  enlargement  of  the  part  in 
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spite  ot  the  atrophy  of  its  special  histo- 
logical elements  ;  thus,  whilst  the  muscles 
of  the  calf  are  fast  losing  their  contrac- 
tile fibres,  fat  may  be  infiltrated  into  the 
cells  of  the  interstitial  tissue  in  quantity 
more  than  sufficient  to  make  up  the  defi- 
ciency. Fatty  substitution  attains  its  maxi- 
mum in  these  cases  of  pseudo -hypertrophic 
paralysis.  Atrophy  is  termed  essential  when 
it  happens  without  any  assignable  local 
cause — e.g.  fatty  degeneration  of  the  corneal 
corpuscles,  and  of  the  endothelial  lining  of 
arteries.  It  is  called  secondary  when  due 
to  some  manifest  means  of  disturbance  of 
nutrition  either  by  direct  interference  with 
the  circulation,  or  indirectly  through  partial 
or  total  abrogation  of  function.  Atrophies 
from  continuous  pressui'e  come  under  the 
former  category,  those  arising  from  disuse 
of  a  part  under  the  latter. 

Causes  and  Varieties  of  Atrophy. — 
(1)  Physiological  Atrophy  —  '  Develop- 
ment and  growth,  maintenance  and  repair, 
decline  and  death,  together  with  the  dis- 
charge of  function,  make  up  the  sum  total 
of  the  life -history  of  all  the  tissues.'  After 
parturition  the  uterus  undergoes  involution, 
or  reversion  to  its  quiescent  state,  from 
atrophy  of  its  muscular  fibre-cells,  many 
of  which  are  removed  by  absorption  sub- 
sequent to  molecular  disintegration.  At  a 
certain  epoch  the  thymus  gland  is  subject 
to  atrophy.     Later  on  a  similar  fate  awaits 

I  the  thyroid  hody,  in  which  colloid  degenera- 
tion of  the  epitheHal  cells  within  the  acini 
is  a  conspicuous  feature.  It  is  an  interest- 
ing fact  that  the  normal  retrograde  meta- 
morphosis is  not  unfrequently  disturbed, 
disorderly  hypertrophy  masking  the  intrin- 
sic atrophy,  so  that  instead  of  the  bulk  of 
the  organ  being  lessened  it  is  increased. 
Senile  atrophy  stands,  as  it  were,  on  the 
frontiers  of  health  and  disease.  In  its  in- 
cidence it  is  physiological,  in  its  progress  it 
becomes  patfiological;  partly  by  reason  of 
other  changes  being  linked  with  it,  and 
partly  because  the  various  systems  and 
organs  are  not  affected  in  like  degree  nor 
even  simultaneously,  there  is  a  disturb- 
ance of  the  metaboHc  equihbrium  of  the 
tissues. 

(2)  Atrophy  from  Diminished  Func- 
tion is  exempHfied  in  the  wasting  of  para- 
lysed limbs  ;  in  the  shrinking  of  muscles 
and  the  partial  absorption  of  bones  con- 
cerned in  an  imreduced  dislocation  ;  and  in 
the  loss  of  substance  which  gradually  ensues 
in  a  stump  after  amputation. 

(3)  Atrophies  of  Nervous  Origin. — 
There  can  be  no  doubt  that  Avhen  the  in- 
nervation of  a  part  is  disorderly  or  absent. 


certain  errors  of  nutrition  are  Hable  to  super- 
vene, and  amongst  them  is  atrophy.  In  no 
other  case  is  it  more  manifest  than  when  a 
nerve-trunk  is  severed.  The  distal  portion 
dwindles  away,  as  the  white  substance  of 
Schwann  is  removed  by  absorption.  Mean- 
while the  consistence  of  the  nerve  is  sensibly 
diminished,  so  that  in  the  operation  for  ef- 
fecting union  of  the  segments  the  difficulty 
of  retaining  them  in  apposition,  under  ten- 
sion, increases  in  proportion  to  the  length 
of  the  interval  that  elapses  between  the  in- 
fliction of  the  injury  and  the  attempt  to 
repair  it.     See  Nerves,  Injuries  of. 

One  of  the  most  prominent  features  of 
Charcot's  disease  of  the  joints  is  the  erosion 
of  the  articular  surfaces  of  the  bones;  the 
head  and  neck  of  the  femur,  for  instance, 
have  been  found  absent.  By  some  patho- 
logists it  is  contended  that  the  atrophy  is 
entirely  owing  to  excessive  friction,  or  in 
other  words  that  the  influence  of  the  ner- 
vous system  is  merely  permissive,  the  nor- 
mal check  upon  movement  of  a  diseased 
joint  being  annulled,  owing  to  the  analgesia 
of  the  limb.  The  balance  of  evidence,  how- 
ever, seems  to  be  in  favour  of  the  hypothesis 
which  supposes  the  wasting  to  be  in  some 
measure  directly  due  to  perverted  function 
of  the  nerves.     See  Charcot's  Disease. 

The  degree  of  atrophy  of  the  muscles 
in  caries  of  joints  varies  within  consider- 
able limits.  In  cases  where  the  pain  is 
severe  and  lasting  it  is  often  surprisingly  \ 
mEirked,  both  as  regards  extent  and  rapidity ;  \ 
not  that  the  atrophy  is  so  much  the  imme- 
diate consequence  of  the  pain,  as  that  the 
latter  is  the  indication  of  active  distiu'bance 
of  normal  innervation. 

(4)  Atrophy  from  Partial  Deprivation 
of  Blood-supply. — There  are  several  ways 
in  which  this  result  is  worked  out  : — 
(a)  The  nutrient  artery  of  a  long  bone  may 
be  compressed  by  a  tumour  or  torn  through 
in  fracture ;  (6)  or  the  obstruction  may 
be  on  the  venous  side  of  the  circula- 
tion, the  proper  renewal  of  arterial  blood 
being  prevented ;  wasting  of  the  testicle  I 
from  varicocele,  and  of  the  liver-cells  in  I 
portal  and  systemic  venous  congestion,  are  I 
apposite  examples.  Under  such  conditions  * 
an  ill-developed  form  of  fibrous  tissue 
supplants  the  more  highly  specialised  ele- 
ments, and,  contracting,  strangles  the  smaller 
vessels — an  additional  source  of  atrophy, 
(c)  In  atrophy  of  the  hard  palate  from  a 
badly-fitting  obturator,  and  of  the  kidney 
from  impaction  of  a  calculus  in  the  ureter, 
the  pressure  is  diffiised  and  acts  alike  on 
arteries,  veins,  and  capillaries.  Cornil  and 
Kanvier  have  shown  that  there  is  something 
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more  than  simple  absorption  from  starva- 
tion, for  the  tension  on  the  tissues  sets  up 
inflammation,  which  is  rarefying  in  the  more 
exposed  parts,  whilst  it  is  condensing  in  the 
deeper.  Thus  after  maceration  of  vertebrae 
excavated  by  an  aneurism,  the  eroded  bone 
is  seen  to  be  closer  in  texture  than  normal 
cancellous  tissue.     Augustus  J.  Pepper. 

AUDITORY  NERVE.  See  Ear,  In- 
TERNAL,  Diseases  of  the. 

AURAL  EXOSTOSES.— Aural  exos- 
toses of  the  nature  of  spongy  osteomata  are 
the  most  frequent  form  of  bony  tumour  in 
the  ear,  and  are  definable  by  the  following 
characteristics : — They  are  usually  pedun- 
culate, may  be  somewhat  movable,  occur 
singly,  and  at  any  point  in  the  meatus,  very 
rarely  in  the  tympanum,  but  commonly  at 
the  junction  of  the  cartilaginous  and  osseous 
portions ;  are  of  rapid  growth,  and  are 
associated  with  suppuration ;  may  be  pre- 
ceded by  polypus,  and  are  often  developed, 
by  ossific  growth,  from  polypoid  granula- 
tions ;  and  can  be  removed  by  simple  opera- 
tive measures.  On  microscopic  section  they 
show  a  structure  similar  to  that  of  newly 
formed  bone,  with  the  free  surface  bounded 
by  a  finely  papillate  fibrous  membrane 
coated  with  squamous  epithehum,  and  the 
osseous  trabeculas  constituting  a  framework 
for  a  vascular  medullary  tissue,  containing, 
in  the  most  internal  portions,  spindle  in 
addition  to-  round  cells. 

Other  growths,  of  compact  but  not  ivory- 
like consistency,  constitute  the  majority  of 
the  multiple  exostoses.  Microscopically 
they  resemble  syphiUtic  nodes  of  the  cranial 
flat  bones.  Within  their  epithelial  and 
fibrous  investment  are  seen,  at  right  angles 
to  the  surface,  somewhat  irregular  Haver- 
sian canals  of  periosteal  origia,  containing 
blood-vessels ;  these  canals  are  fewest  in 
the  more  compact,  slow-growing  tumours. 

Ivory  aural  exostoses,  or,  rather,  hyper- 
ostoses, occur  in  the  form  of  a  ridge-like 
protuberance,  or  as  one  or  more  rounded 
broad-based  tumours,  usually  on  the  pos- 
terior wall  and  near  the  orifice  of  the  ex- 
ternal meatus,  are  neither  of  congenital  nor 
of  active  inflammatory  origin,  are  of  slow 
growth,  and  are  commonly  met  with  in  both 
ears.  They  are  more  fr-equent  in  the  male 
than  in  the  female  sex.  Externally  they 
are  covered  with  a  smooth,  hairless  in- 
sensitive cutis.  Of  extreme  hardness,  they 
present  microscopically  the  characters  of 
excessively  dense  bone.  The  external 
squamous  and  fibrous  coating  is  thin,  and 
contains  few  and  small  vessels.  The  bony 
lamella,  between  which    lie  lacunae  with 


blood-corpuscles,  do  not  follow  the  course 
of  the  vessels,  but  run  parallel  to  the  sur- 
face, at  right  angles  to  which  usually  pass 
the  canaUculi.  Vessels  are  perceptible,  as 
a  rule,  only  where  at  its  base  the  tumour 
becomes  continuous  with  the  temporal  bone. 

Etiology  of  aural  exostoses, — Assigned 
causes  for  aural  exostoses  in  various  cases 
are  partial  hyperplasiae  during  the  stages  of 
development  of  the  osseous  meatus,  occur 
ring  in  the  form  of  small  symmetrical,  com- 
paratively   innocent,     bilateral    osteomata 
(PoHtzer) ;    circumscribed  and  diffuse   in- 
flammation of  the  external  meatus;  here- 
dity, which,  or  else  mechanical  irritation, 
may  account   for    the  frequency   of  aural 
exostosis  among  the  aborigines  of  America, 
as  evidenced  by  their  skulls ;   and  syphilis, 
gout,  and  rheumatism.     In  nearly  all  in.- i 
stances  of  double  ivory  exostosis,  mechanical  1 
irritation  due  to  habitual  sea-bathing  seems  ) 
to  have  been  the  initial  cause. 

Bate  of  Growth. — The  compact  aural 
exostoses  are  the  most  slowly  formed  ;  and 
the  spongy  osteomata,  as  one  might  infer 
from  their  larger  vascular  supply,  are  of 
comparatively  rapid  growth.  It  would  be 
somewhat  difficult  to  arrive  at  an  approxi- 
mate estimate  of  the  rate  of  development 
of  the  ivory  exostoses,  as  their  existence  in 
the  ear  is  commonly  overlooked  untU  they 
cause  uneasiness  by  pressure  on  the  meatus, 
and  interfere  with  audition. 

Treatment. —  For  the  removal  of  ex- 
ostoses the  gouge  or,  in  the  case  of  pedun- 
culate growths  near  the  orifice  of  the 
outer  ear,  the  gouge  and  mallet  have 
been  recommended.  The  galvanic  cau- 
tery, the  chain-saw  or  ecraseur,  the  tre- 
phine used  in  places  for  the  induction  of 
caries,  polypus  snares,  and  dentist's  for- 
ceps, have  all,  with  more  or  less  success, 
been  resorted  to.  Bonnafont's  method  of 
establishing  the  patency  of  the  meatus  by 
the  introduction  of  a  plug  between  its  wall 
and  the  contained  tumour  is  barely  prac- 
ticable, according  to  the  writer's  experience, 
on  account  of  the  intense  pain  it  gives. 
Von  Troltsch's  prolonged  dilatation  with 
laminaria  tents  seems  scarcely  more  satis- 
factory as  a  radical  mode  of  dealing  with 
the  obstruction  to  hearing  caused  by  an 
exostosis.  The  use  of  a  dentist's  di-illing 
machine,  first  suggested  by  Dr.  Matthewson, 
of  New  York,  for  the  channelling  of  the 
very  hardest  ivory  exostoses,  has  been 
found  productive  of  eminently  good  results. 

For  the  ready  and  safe  performance  of 
the  operation,  however,  there  are  several 
requisites,  namely,  a  couch  for  the  patient 
sufficiently  high  to  permit   of  the  proper 
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application  of  the  drill,  a  steel  guard  to  fit 
round  the  exostosis  and  to  protect  adjacent 
parts,  drills  of  various  sizes  and  shapes  for 
the  gradual  enlargement  of  the  opening  to 
be  made,  and  assistants  to  work  the  treadle 
of  the  machine,  to  administer  an  anaes- 
thetic, to  hold  the  steel  guard  in  position, 
and  to  sponge  or  syringe -out  blood  effused 
in  the  meatus.  It  is  highly  important  to 
begin  the  drilling  operation  close  to  the 
guard,  as  thereby  the  exact  direction  in 
which  to  work  is  ascertained,  and  always 
to  proceed  with  both  slowness  and  caution. 
The  subsequent  treatment  of  the  patient 
resolves  itself,  usually,  into  combating,  if 
necessary,  the  effects  of  secondary  inflam- 
mation. Granulations  in  the  meatus  some- 
times retard  recovery.  For  these  tannic 
acid  is  a  useful  astringent ;  and  Dr.  Victor 
Bremer,  of  Copenhagen,  recommends  the 
application  of  pin-shaped  pieces  of  Lami- 
naria  digitata. 

In  the  case  of  multiple  exostoses,  drill- 
ing is  usually  unnecessary,  as,  in  con- 
sequence of  mutual  pressure  and  inter- 
ference with  growth,  these  usually  leave  a 
passage  in  the  meatus  sufficient  for  the 
transmission  of  sound :  this,  if  blocked 
with  cerumen  or  a  polypus,  is  not  cleared 
without  difficulty.  By  the  use  of  bone- 
forceps,  which  may  be  preceded  by  drilling, 
aural  exostoses,  other  than  the  ivory-Hke 
growths,  may  in  many  instances  be  very 
readily  removed.  In  one  case  operated  on 
by  the  writer,  a  dentist's  elevator  served  to 
sever  the  tumour  from  its  base. 

The  possible  importance  of  prompt  per- 
foration or  removal  of  an  aural  exostosis 
has  been  illustrated  by  several  examples  of 
death,  owing  to  the  imprisonment  of  dis- 
charges through  stenosis  of  the  meatus. 
Obviously  an  operation  for  the  removal  of 
exostosis  is  indicated  in  all  cases  of  other- 
wise irremediable  deprivation  of  hearing. 

G.  P.  Field. 

AURICLE.  See  Ear,  External, 
Diseases  of  the. 

AXILLA.-The  deep  and  roomy  axillary 
cavity  is  one  of  considerable  surgical  im- 
portance, as  it  transmits  the  large  blood- 
vessels and  nerves  of  the  upper  extremity  and 
contains  numerous  glands  in  connection  with 
the  l^mph-ducts  of  this  limb,  and  of  the  waUs 
of  the  chest  and  abdomen.  These  structures 
are  packed  in  a  mass  of  lax  connective  and 
adipose  tissue,  which  may  be  readily  infil- 
trated by  a  large  quantity  of  effused  blood 
or  inflammatory  exudation,  and  offers  but 
slight  resistance  to  the  expansion  of  any 
rapidly  growing  tumour.    The  anterior  or 


pectoral  wall,  with  its  broad  level  surface,  is 
formed  in  great  part  by  the  pectoralis  major. 
Along  the  weU-marked  inferior  border  of  this 
wall,  or  just  behind  it,  are  situated  somd 
lymph-glands,  which  are  usually  the  first  to 
become  infiltrated  in  cases  of  cancer  of  the 
breast ;  and  at  its  upper  and  outer  limit  is 
the  interspace  between  the  pectorahs  major 
and  deltoid  muscles,  which  may  be  obliter- 
ated by  effusion  within  the  capsule  of  the 
shoulder-joint,  and  through  which  the  pus 
of  a  deep  axillary  abscess  sometimes  comes 
to  the  surface.  Near  the  unyielding  inner 
wall,  formed  by  the  first  four  ribs  and  the 
serratus  magnus  and  intercostal  muscles, 
will  be  found  the  nerve  of  Bell  and  a  chain 
of  deep-seated  glands,  which  receive  lymph- 
vessels  from  the  breast  and  the  front  of  the 
chest,  and  of  the  abdomen  above  the  level 
of  the  umbiHcus.  At  the  outer  part  of  the 
cavity,  bounded  by  the  upper  extremity 
of  the  humerus  and  the  coraco-brachiaUs 
muscle,  is  the  large  vasculo-nervous  cord 
formed  by  the  axillary  artery  with  its  vein 
and  the  nerves  of  the  brachial  plexus.  Here 
is  another  set  of  glands  which  are  Hable  to 
become  enlarged  in  cases  of  inflammatory 
irritation  or  specific  inoculation  on  any  part 
of  the  surface  of  the  upper  extremity. 

The  back  of  the  cavity  is  securely  closed 
by  the  scapula  and  the  subscapularis  and 
other  muscles ;  and  here,  in  connection  with 
the  subscapular  artery  is  a  third  set  of  glands, 
which  are  connected  with  the  lymphatics  of 
the  back  of  the  chest.  Through  the  open 
apex  of  the  axilla,  bounded  by  the  clavicle, 
the  scapula,  and  the  first  rib,  which  trans- 
mits the  large  vessels  and  nerves  from  the 
neck  to  the  upper  limb,  blood,  pus,  and  other 
inflammatory  effusions,  and  even  rapidly 
growing  and  infiltrating  tumours,  may 
spread  from  one  region  to  the  other.  The 
large  quadrangular  base  of  the  cavity  is 
covered  by  thin,  soft,  and  very  sensitive 
skin,  studded  by  long  fine  hairs,  and  abun- 
dantly suppHed  with  sebaceous  and  sweat- 
glands.  As  a  result  of  its  situation  and 
structure  this  portion  of  the  general  in- 
tegument is  a  fi:equent  seat  of  boils,  of  small 
superficial  abscess,  and  of  inflammatory 
eruptions  due  to  direct  irritation. 

The  chief  point  of  interest  in  connection 
with  the  deep  fascia  of  the  axilla  is  its  dis- 
position in  two  layers,  one  connected  with 
and  enclosing  the  pectorahs  major,  and  the 
other  and  deeper  layer  enclosing  the  pecto- 
rahs minor,  and  being  continuous  above  with 
the  costo-coracoid  membrane,  and  below 
with  the  so-called  suspensory  Hgament  of 
Gerdy,  which  plays  an  important  part  in 
cases  of  deep-seated  axillary  abscess.     The 
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large  vascular  trunks  as  they  pass  through 
the  cavity,  are  surrounded  by  the  brachial 
plexus,  which  here  begins  to  spread  out, 
the  median  nerve  passing  ahnost  directly 
downwards  to  the  inner  side  of  the  arm ; 
the  musculo -cutaneous  nerve  being  directed 
outwards  and  downwards ;  the  uhiar  nerve 
inwards  and  downwards  ;  and  the  musculo - 
spiral  and  circumflex  nerves  backwards 
and  downwards.  The  thick  and  strong 
cords  of  the  plexus  are  rarely  torn  through, 
save  in  cases  of  very  severe  injury,  but 
are  often  compressed  in  cases  of  luxation 
of  the  head  of  the  humerus,  and  also  during 
the  growth  of  a  large  tumour.  The  nerve 
which  is  mainly,  if  not  exclusively,  affected 
in  instances  of  *  crutch  paralysis '  is  the 
musculo-spiral. 

The  axilla,  which  is  traversed  by  numer- 
ous branches  from  the  main  blood-vessels,  is 
readily  infiltrated  and  occupied  by  effused 
blood  in  cases  of  fracture  and  other  injuries. 
In  rapidly  expanding  tumours  of  the  axilla 
this  space  is  soon  obhterated,  the  growth 
tending  to  extend  most  freely  downwards,  so 
as  to  project  beyond  its  base  and  to  sepa- 
rate the  arm  from  the  side  of  the  chest.  In 
sub-coracoid  luxation  of  the  head  of  the 
humerus  the  upper  part  of  the  space  is  oc- 
cupied by  the  displaced  bone. 

Acute  cellulitis  of  the  axilla  may  occur 
either  as  a  locaHsed  affection,  or  in  associa- 
tion with  a  like  condition  of  the  arm  or 
the  whole  of  the  upper  extremity.  In  the 
former  instance  it  is  usually  the  result  of 
inoculation  with  some  septic  virus,  and  is 
marked  at  first  by  deep-seated  pain  in  the 
axiUa.  The  integument  soon  becomes  red 
and  cedematous.  As  a  rule  this  inflamma- 
tory affection  is  remarkably  rapid  in  its 
progress,  and  the  zones  of  inA^aded  connec- 
tive tissue  rapidly  undergo  sloughing.  The 
constitutional  symptoms  are  generally  very 
severe,  and  the  patient  often  passes  into  a 
condition  of  intense  septicaemia. 

Circumscribed  suppuration  in  the  sub- 
cutaneous connective  tissue  of  the  armpit 
— superficial  axillary  abscess — may  be  due 
to  local  irritation,  to  lymphangitis,  or  in- 
tense cachexia.  The  abscess  consists  in  a 
rounded  fluctuating  swelling,  which  is  very 
tender  and  covered  by  tense  and  highly 
congested  skin.  In  a  case  of  this  kind  a  free 
incision  should  be  made  at  an  early  stage, 
in  order  to  prevent  penetration  of  the  pus 
into  the  deeper  portions  of  the  axilla,  and 
the  formation  of  one  or  more  obstinate 
sinuses. 

Deep-seated  axillary  abscess  may  be 
acute  or  chronic,  and  again,  either  primary 
and    dependent   on  some   local   cause,   or 


secondary  and  due  to  the  spreading  of  pua 
from  some  other  region.  A  purulent  col- 
lection in  the  axilla  may  be  part  of  a  larger 
abscess  due  to  suppiu-ation  in  the  neck,  to 
necrosis  of  the  scapula,  or  to  disease  of  the 
shoulder-joint.  Instances  have  been  re- 
corded of  empyema  which  had  perforated 
the  thoracic  walls  so  as  to  produce  a  deep 
axillary  abscess. 

Primary  acute  abscess  of  the  axilla  is 
often  the  result  of  septic  absorption,  but 
may  arise  spontaneously  or  from  contusions 
!  or  sprains.     The  most  frequent  cause,  how- 
I  ever,  is  sympathetic  glandular  inflammation, 
excited  by  some  wound  or  scratch  or  an 
,  open  sore  on  the  hand  or  breast.     What- 
j  ever  may  be  the  cause  of  deep-seated  abscesj* 
'  in  the  axilla,  the  arrangement  of  the  fasciae 
!  met  with  in  this  region  plays  a  very  im- 
portant part  in  the  seat   of  the  purulent 
collection.     The  so-caUed  suspensory  Hga- 
ment   of  the  axilla  formed  by  the   process 
of  fascia,  which,  after  having  enclosed  the 
pectoralis  minor,  is  inserted  into  the  floor 
;  of  the  cavity,  influences,  at  any  rate  in  the 
]  earUer  stages,  the  course  taken  by  the  pus. 
j  Hence,  owing  to  this  lamina,  there  are  two  i 
j  forms  of  deep  axillary  abscess — one  beneath  . 
the  pectorahs  major,  the  second  at  a  greater  | 
!  depth,  and  beneath  the  pectorahs  minor.  | 
In  the  former  case  the  pus  would  make  its 
way  to  the  anterior  border  of  the  axillary 
fold,  or  in  the  furrow  between  the  deltoid 
and  pectorahs  major.     In  the  latter  case, 
the  pus,  being  boimd  down  by  the  clavi- 
pectoral  fascia,  would  have  a  tendency  to 
surround  the  vasculo-ner^'^ous  cord  and  to 
i  ascend  into  the  neck,  and  might  there  in- 
!  filtrate  extensively  the  cellular  spaces,  and 
'  ultimately    spread    through    the    superior 
I  aperture  of  the  thorax  into  the  anterior  or 
j  posterior  mediastinum.     There  is  often   a 
j  tendency  for  the  pus  to  burrow  beneath  the 
I  latissimus  dorsi   and  into  the  subscapular 
j  fossa,  and  in  some  instances  it  has  been 
known  to  extend  as  far  as  the  brim  of  the 
false  pelvis. 

But  few  points  of  special  import  have  to 
be  mentioned  with  regard  to  the  treatment 
of  deep-seated  abscess  of  the  axilla.  Sup- 
puration being  clearly  indicated,  it  is  neces- 
sary to  afford  vent  to  the  pus  without  delay ; 
and,  after  making  an  incision,  it  is  well  to 
use  a  director  and  dressing-forceps,  as  in 
other  cases  of  opening  a  supposed  abscess 
which  is  situated  at  some  depth  fr'om  the 
surface,  and  in  the  midst  of  important  vessels 
and  ner^^es.  As  the  abscess-cavity  contracts, 
care  should  be  taken  to  keep  the  arm  at 
rest  and  in  contact  with  the  side  of  the 
chest,  as  healing  may  be  retarded  by  free 
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movement  of  the  limb,  and  fistulous  tracks 
thus  be  estabUshed. 

The  most  frequently  observed  of  the 
many  forms  of  Glandular  swelling  in  the 
axilla  are : — simple,  acute,  and  chronic 
adenitis,  strumous  and  syphihtic  enlarge- 
ments, secondary  cancerous  infiltrations, 
and  lymphadenoma.  Swellings  of  an  in- 
flammatory character,  if  acute,  may  in 
most  instances  be  readily  recognised,  and 
usually  there  is  evidence  of  some  lesion  of 
the  lymphatics  of  the  hand  or  of  the  thoracic 
or  abdominal  paoietes.  Such  swellings  do 
not  of  necessity  run  into  suppuration. 
"With  chronic  adenitis  there  is  usually  asso- 
ciated some  well-marked  cachectic  condi- 
tion. Syphihtic  adenopathy,  when  occur- 
ring in  the  axilla,  consists  in  the  usual 
marked  induration  and  sUght  enlargement 
of  a  few  separate  and  freely  movable  glands, 
and  is  thus  distinguished  fi-om  the  large 
lobulated  and  softened  masses  formed  by 
the  coalescence  of  glands  undergoing  stru- 
mous degeneration.  Lymphadenoma,  which 
often  co-exists  with  like  growths  in  other 
regions,  presents  a  large  and  rapidly-grow- 
ing but  painless  tumour  of  firm  and  elastic 
tissue,  and  with  a  generally  smooth  surface, 
marked  at  one  or  more  parts  by  distinct 
lobular  projections.  The  glands  most  fre- 
quently affected  in  cases  of  cancer  of  the 
mamma  are  those  situated  along  the  lower 
border  of  the  pectoraHs  major  and  on  the 
inner  wall  of  the  cavity  near  the  superior 
digitations  of  the  serratus  magnus. 

The  Tumours  met  with  in  the  axilla  are 
mostly  of  glandular  origin,  but  other  forms 
of  new  growth  occur,  which  either  spring 
from  adjacent  bones  or  originate  in  the  soft 
and  proper  structures  of  the  cavity.  Of  the 
former  the  most  frequent  examples  are  hard 
(exostosis,  enchondroma)  or  soft  (carcinoma, 
sarcoma)  growths  originating  in  the  scapula, 
the  upper  part  of  the  humerus,  or  a  rib.  Of 
the  second  class  of  tumours  many  varieties 
have  been  observed  —  such,  for  instance, 
as  cystic,  hpomatous,  fibrous,  fibro-cystic, 
erectile,  and  primary  sarcomatous  growths. 
To  these  may  be  added  a  few  instances  of 
new  growths  connected  with  the  nerves  of 
the  brachial  plexus,  such  as  neuromata  and 
cysts.  A  very  frequently  noted  character- 
istic of  axillary  timaour,  even  when  of  a 
very  benign  character,  is  rapidity  of  groAvth 
and  consequent  size,  the  large  and  loosely- 
packed  cavity  of  the  armpit  favouring 
firee  expansion  of  the  new  growth,  which 
in  the  early  stages  of  the  development  causes 
but  little  if  any  disturbance,  and  is  concealed 
by  the  pectoral  muscles  and  the  scapula. 
In  almost  every  case  of  large  or  rapidly- 


developmg  tumour  of  the  axilla,  the  atten- 
tion of  the  surgeon  is  directed  to  a  series 
of  symptoms  due  to  compression  of  the 
axillary  blood-vessels  and  of  the  cords  of 
the  brachial  plexus. 

The  subject  of  the  operative  removal  of 
axilla/ry  tumours  is  one  of  much  import- 
ance. A  small  and  freely  movable  growth 
may  in  most  instances  be  excised  readily 
and  with  little  danger.  With  regard  to 
large  growths  which  occupy  most  of  the 
cavity  and  protrude  beyond  its  inferior 
limits,  the  question  of  excision  will  be  in- 
fluenced by  the  diagnosis  as  to  the  nature 
of  the  tumour  and  the  extent  to  which 
the  large  vessels  and  nerves,  and  also  the 
integimaent,  are  impHcated.  Very  large 
fibrous,  fibro-cystic,  and  cystic  growths 
have  been  successfully  removed  from  the 
axilla,  and  in  most  cases  of  such  forms  of 
tumour  operative  interference  may  be  con- 
sidered as  justifiable  if  the  patient  be  in 
good  condition.  In  lymphadenoma  of  the 
axiUa  the  enlarged  glands,  according  to 
Erichsen,  form  no  attachments  to  surround- 
ing parts,  and  may  be  readily  removed  by 
enucleation.  The  attempted  removal  of  a 
very  large  lobulated  lipoma  or  enchondroma 
is  likely  to  be  attended  with  much  difficulty 
and  risk,  in  consequence  of  the  irregular  ex- 
tension of  the  growth  around  large  vessels 
and  nerves  and  into  other  regions.  In  the 
case  of  a  very  large,  rapidly-growing,  and 
fixed  tumour,  associated  with  considerable 
oedema  of  the  upper  extremity  and  indica- 
tions of  obstructed  circulation  and  nerve- 
compression,  the  probability  of  a  successful 
extirpation  would  be  small,  as  both  artery 
and  vein,  together  with  the  cords  of  the 
brachial  plexus,  would  almost  certainly  be 
found  implicated  in  the  disease.  No  attempt 
should  be  made  to  remove  a  large  sarcoma- 
tous tumour,  especially  when  the  skin  is 
ulcerated. 

The  enucleation  of  enlarged  strumous 
glands  from  the  armpit  is  usually  a  tedious 
and  difficult  operation,  and  is  hardly  jus- 
tifiable, except  in  the  rare  instances  in 
which  the  patient  is  in  good  condition 
and  the  glandular  disease  is  very  trouble- 
some, rebeUious  to  ordinary  treatment, 
and  limited  to  the  axillary  region.  In 
the  operative  treatment  of  carcinoma  of 
the  breast,  careful  dissection  of  the  axillary 
cavity  and  enucleation  of  both  enlarged  and 
apparently  healthy  glands  have  of  late  been 
advocated  by  many  Enghsh  and  German 
sm-geons.  In  operations  of  this  kind,  and 
also  in  the  removal  of  any  large  axillary 
tumour,  it  will  often  be  found  necessary  to 
make  partial  or  complete  division  of  the 
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pectoralis  major.  The  great  danger  is  wound 
of  the  axillary  vein  or  some  large  tributary. 
The  knife  should  be  laid  aside  as  soon  as 
possible,  and  the  finger-nails  and  blunt  in- 
struments used  to  dislodge  the  growth,  the 
surgeon  taking  care  not  to  tear  it  away 
rashly  and  with  too  great  force,  as  large 
venous  trunks  may  be  readily  lacerated. 

Wounds  of  the  Axilla. — Serious  direct 
and  penetrating  wounds  of  this  region  are 
not  often  met  with,  the  cavity,  especially 
when  the  arm  is  near  the  chest,  being  well 
protected  on  every  side.  In  most  instances 
of  deep  wound  of  the  axilla,  associated  with 
division  of  a  large  vessel  or  nerve,  the  cause 
is  a  gun-shot  wound,  a  sword-thrust,  or  a 
stab  with  a  knife  or  dagger.  A  deep  punc- 
tured wound,  implicating  merely  a  small 
arterial  or  venous  branch,  may,  in  conse- 
quence of  the  laxity  of  the  axillary  con- 
nective tissue,  cause  considerable  effusion 
of  blood  and  temporary  distension  of  the 
cavity.  In  the  case  of  a  deeply  penetrating 
wound,  the  absolute  diagnosis  as  to  whether 
the  main  trunk  or  a  branch  has  been  di- 
vided is  uncertain  and  difficult.  If  the 
bleeding  is  very  copious  and  the  wrist-pulse 
cannot  be  felt,  the  main  artery  has  very 
probably  been  wounded.  The  radial  pulse, 
however,  sometimes  persists,  though  much 
weakened,  in  cases  of  partial  division  of  the 
axillary  artery.  If  there  be  much  swelling 
and  lividity  of  the  upper  extremity,  with 
congestion  of  the  superficial  veins,  the  pulse 
being  stiU  perceptible,  the  injured  vessel  is 
very  likely  the  axillary  vein,  although  this 
is  much  less  frequently  wounded  than  the 
artery.  If  the  haemorrhage,  at  first  severe, 
ceases  or  decreases,  and  the  radial  pulse 
can  stUl  be  felt,  the  chances  are  that  some 
large  branch,  either  arterial  or  venous,  has 
been  wounded.  Numbness  of  the  upper  limb, 
with  more  or  less  marked  and  diffused 
paralysis  in  connection  with  a  punctured 
wound  of  the  axilla,  indicates  a  lesion  of 
one  or  more  large  nerves. 

In  wounds  of  the  axillary  artery  or 
one  of  its  large  branches,  the  results  vary 
in  different  cases  according  to  the  extent  of 
injury  to  the  vessel  and  the  nature  of  the 
wound  in  the  skin  and  other  structures  of 
the  axilla.  Here,  as  in  any  other  region 
traversed  by  a  large  arterial  trunk,  there 
may  be  very  profuse  and  rapidly  fatal 
haemorrhage  Irom  a  wide  wound,  freely 
exposing  the  injured  vessel ;  or  there  may 
be  repeated  effusion  of  large  quantities  of 
arterial  blood  into  the  space  in  connection 
with  a  long  and  very  narrow  puncture,  or, 
again,  temporary  arrest  of  the  bleeding, 
with  the  formation,  after  a  certain  interval, 


of  an  arterial  or  arterio -venous  aneurism. 
Two  instances  have  been  recorded  of  spon- 
taneous cure  of  division  of  the  axillary 
artery,  but  such  a  result  must  be  very  rare. 

Treatment. — In  the  event  of  spontane- 
ous arrest  of  haemorrhage  in  penetrating 
wound  of  the  axilla,  it  is  better  not  to  in- 
terfere at  all,  but  to  keep  the  patient  quiet 
and  carefully  watch  for  any  symptoms  of 
arterial  injury  that  may  occur.  Pressure, 
if  it  readily  arrests  the  bleeding,  should  be 
gently  and  carefully  maintained.  In  cases 
of  free  and  persistent  bleeding  from  a  large 
open  wound,  or  of  rapid  infiltration  of  the 
soft  parts  under  the  skin  and  fascia,  an 
attempt  should  be  promptly  made  to  secure 
the  artery  at  the  seat  of  injury.  The  sub- 
clavian artery  being  commanded  just  above 
the  clavicle  by  pressure,  a  steady  dissection 
should  be  made  do^vn  upon  the  wounded 
vesPdl,  the  surgeon  being  guided  by  the 
position  of  the  external  wound.  If  on  free 
division  of  the  infiltrated  structures  and 
removal  of  clots,  the  artery  can  be  ex- 
posed at  the  seat  of  injury,  this  should  be 
secured  by  two  ligatures,  one  above,  the 
other  below,  the  wound,  and  the  vessel,  if 
not  completely  divided,  be  cut  through 
between  the  pomts  of  Hgature.  The  diffi- 
culty of  finding  the  wounded  artery  may  be 
so  great,  and  the  symptoms  so  urgent,  as  to 
lead  the  surgeon  to  have  recourse  to  ligature 
of  the  subclavian  in  the  third  part  of  its 
course.  The  results  of  this  operation, 
however,  under  such  circumstances,  have 
hitherto  proved  very  unsatisfactory,  and 
except,  probably,  in  instances  of  but  a 
small  punctmre  of  the  axillary  artery  or 
one  of  its  branches,  it  has  almost  always 
been  followed  by  a  renewal  of  the  haemor- 
rhage. On  failure  of  this  procedure,  ampu- 
tation at  the  shoulder -joint  wiU  afford  the 
only  chance  for  the  patient. 

For  the  treatment  of  the  remote  results 
of  wound  of  the  axillary  artery,  see  Axillary 
Artery,  Aneurism  of  the. 

Wound  of  the  axillary  vein,  may,  though 
rarely,  be  produced  in  any  of  the  ways 
already  mentioned,  but  most  frequently 
occurs  during  the  removal  of  a  large  tu- 
mour from  the  axilla.  Sometimes  only  a 
branch  is  divided  or  torn  by  the  surgeon ; 
but  this,  when  the  injury  occurs  near  the 
junction  of  such  branch  with  the  trunk,  is 
as  serious  a  condition  as  a  wound  of  the 
main  vessel  itself.  Such  wounds  are  dan- 
gerous on  account,  not  only  of  haemorrhage, 
but  of  the  entrance  of  air  into  the  vein. 
Immediately  profuse  bleeding  from  a  large 
vein  is  detected,  a  ligature  should  be  appHed. 
Should  the  main  trunk  be  much  wounded, 
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it  ought  to  ba  secured  by  a  double  ligature. 
Such  practice,  however,  unless  applied  under 
antiseptic  conditions,  is  not  free  from  dan- 
cer, as  phlebitis  and  pysemia  may  be  thus 
produced. 

Simultaneous  wounding  of  both  axillary 
artery  and  vein,  though  a  serious  injury, 
does  not  necessitate  primary  amputation  at 
the  shoulder-joint.  Indeed,  several  records 
of  this  double  injury  seem  to  indicate  that 
the  patient  is  in  a  somewhat  more  favour- 
able condition  than  after  wound  of  only 
the  artery.  The  haemorrhage,  according  to 
Bockel,  may  soon  cease,  and  an  arterio- 
venous aneurism  result,  which  may  be  more 
favourably  dealt  with  than  a  large  false  or 
traumatic  aneurism.  See  Arterio-Venous 
Aneurism. 

A  subject  of  much  interest  in  connection 
with  axillary  injuries,  is  that  of  wounds  of 
large  vessels  in  certain  cases  of  dislocation 
of  the  head  of  the  humerus.  Such  injury 
may  occur  in  a  recent  case  of  uncomplicated 
dislocation,  even  when  no  attempt  at  re- 
duction has  been  made ;  in  a  case  of  dislo- 
location  compHcated  by  fracture ;  or — and 
these  are  the  most  frequent  instances — in 
cases  of  old  dislocation,  treated  either  by 
very  forcible  extension  or  extreme  abduc- 
i  tion  and  elevation  of  the  upper  limb.  The 
1  vascular  lesion  consists  usually  in  either 
complete  rupture  of  the  axillary  artery,  or 
in  separation  of  one  of  the  large  branches 
close  to  its  origin.  Some  instances  have 
been  recorded  in  which  the  injured  vessel 
was  the  axillary  vein,  and  in  some  few 
serious  haemorrhage  was  caused  by  the 
rupture  of  several  small  arterial  and  venous 
branches.  In  those  cases  in  which  rupture 
of  the  axillary  artery  is  caused  simply  by 
elevation  of  the  arm  in  an  attempt  to  re- 
duce an  old  dislocation,  some  special  con- 
ditions must  exist  to  account  for  the  injury ; 
for  the  proportion  of  these  unfortunate 
instances  to  those  of  successful  reduction 
by  much  force  of  a  dislocation  of  very  long 
standing  is  very  small.  These  conditions, 
it  has  been  stated,  are  degeneration  of  the 
arterial  walls  and  firm  adhesion  of  the  dis- 
placed extremity  of  the  humerus  to  the 
surrounding  parts,  especially  to  the  large 
I, vessels.  In  a  collection  of  thu*ty-one 
(leases  published  by  Mr.  Callender,  in  1866, 
llaU  the  patients  save  one  were  over  fifty 
Wears  of  age;  but  in  a  more  recent  and 
fuller  table  published  by  Dr.  Korte,  of 
Berlin,  fifteen  out  of  forty-eight  patients 
were  under  this  age,  an,d  six  of  these 
were  between  twenty  and  thirty  years  of 
age.  In  cases  in  which  the  luxation  is 
quite  recent,  the  vascular   injury  is    due 


either  to  direct  action  of  the  head  of  the 
humerus,  to  unnecessary  violence  in  re- 
duction, or,  in  complicated  dislocation,  to 
a  puncture  by  the  sharp  end  of  a  fragment 
of  bone.     See  Arteries,  Bupture  of. 

In  some  cases  of  ruptured  axillary  aitery 
the  blood  is  poured  out  very  rapidly  into 
the  subcutaneous  soft  parts  of  the  axilla 
and  chest  and  back,  and  the  patient  dies 
within  an  hour;  in  other  cases  a  weU- 
marked  traumatic  aneurism  is  developed 
within  a  few  hoinrs  or  days  after  the  injury ; 
and  in  others,  again,  the  swelling  is  formed 
very  gradually,  and  is  not  observed  until 
after  a  considerable  interval. 

The  prognosis  in  cases  of  this  injury 
is  most  unfavourable,  especially  when  the 
dislocation  has  been  of  long  standing  and 
the  patient  is  advanced  in  years.  Accord- 
ing to  Korte,  who  has  studied  this  subject 
very  carefully,  in  cases  of  small  tumour  not 
presenting  the  characteristic  signs  of  an 
aneurism,  the  most  suitable  treatment  is 
complete  rest  of  the  limb,  with  pressure 
over  the  axilla,  the  patient  being  carefully 
watched.  In  cases  of  rapidly-developed  and 
undoubted  aneurismal  swelling,  antiseptic 
ligature  of  the  subclavian  artery  would  offer 
the  best,  but  a  slight,  chance  of  success. 
If  the  tmnour  have  existed  for  some  time, 
and  its  pulsation  is  not  arrested  by  pressure 
on  the  subclavian  artery,  the  only  possible 
operative  treatment  would  be  incision  of 
the  tumour  and  double  ligature  of  the 
wounded  artery.         Edward   Bellamy. 

AXILLARY  ARTERY,  the,  extends 
from  the  outer  border  of  the  first  rib, 
whence  it  passes  with  a  gentle  curve  across 
the  upper  part  of  the  axilla,  to  end  at  the 
lower  border  of  the  teres  major  muscle. 
The  artery  is  divided  into  three  stages  by 
the  pectoralis  minor. 

1.  The  stage  above  the  pectoralis  minor, 
or  first  stage,  passes  from  the  first  rib  to 
the  upper  border  of  this  muscle.  In  front 
are  : — the  skin,  superficial  fascia,  platysma 
and  descending  branches  of  the  superficial 
cervical  plexus,  deep  fascia ;  the  pectoralis 
major,  beneath  which  is  a  triangle — the 
clavi-pectoral — overspread  by  the  clavi -pec- 
toral or  costo-coracoid  fascia.  Through  the 
fascia  pass  the  acromio-thoracio  artery,  the 
cephalic  vein,  and  the  external  anterior 
thoracic  nerve.  On  a  plane  anterior  to 
and  below  the  artery  is  the  subclavian 
vein ;  behind  and  above,  the  cords  of  the 
brachial  plexus;  internally,  the  serratus 
magnus. 

Ligation. — Three  methods  of  incision 
are  in  vogue.     1.  A  semilunar  from  near 
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the  sternal  to  near  the  acromial  end  of  the 
clavicle.  2.  A  straight  incision  along  the 
clavicle  with  similar  limits,  to  which  a 
second  vertical  incision  is  added,  separat- 
ing the  deltoid  from  the  pectoralis  major. 
3.  A  vertical  incision  alone,  separating  the 
two  last-mentioned  muscles.  The  first- 
mentioned  incision,  commencing  just  be- 
low and  external  to  the  sternal  end  of  the 
clavicle,  is  made  by  a  sweeping  cut  down- 
wards, ending  at  the  anterior  border  of  the 
deltoid.  The  coverings  mentioned  above 
are  cut  through,  severing  the  pectoralis 
major  from  the  clavicle.  Feel  for  the  edge 
of  the  pectoralis  minor  when  the  shoulder 
is  pressed  backwards,  and  pushing  the  finger 
still  further  backwards,  recognise  the  pul- 
sations of  the  axillary  artery.  Push  the 
shoulder  forwards,  clear  the  artery  of  cellu- 
lar tissue,  and  avoiding  the  vein  in  front 
and  the  cords  of  the  plexus  behind,  pass  the 
needle  from  before  backwards,  and  obHquely 
from  within  outwards. 

2.  The  second  stage  of  the  artery,  that 
beneath  the  pectoralis  minor,  has  this 
muscle  in  front ;  the  vein  internally  and 
below ;  the  cords  of  the  plexus  begin  to  sur- 
round the  artery,  but  are  still  placed  for 
the  most  part  behind. 

Ligation  at  this  stage  is  performed  by 
cutting,  in  the  line  of  the  artery,  through 
everything  till  the  artery  is  reached. 

3.  The  third  stage,  or  that  beyond  the 
pectorahs  minor,  ends  at  the  lower  border 
of  the  teres  major  muscle,  i.e.  some  dis- 
tance down  the  humeral  shaft.  In  front 
are  the  cutaneous  structures,  and  the  pec- 
toralis major  for  a  short  distance  above ; 
behind  it  rests  on  the  subscapularis,  latis- 
simus  dorsi,  and  teres  major;  internally 
and  below  is  the  vein.  The  cords  of  the 
brachial  plexus  are  named  outer,  inner, 
and  posterior,  according  to  their  relations 
to  the  artery;  the  median  nerve  lies  in 
front. 

Ligation. — Place  the  limb  in  the  posi- 
tion of  abduction,  and  rotate  it  outwards. 
The  artery  is  found  at  the  junction  of  the 
anterior  and  middle  thirds  of  the  axilla  from 
[before  backwards,  just  under  cover  of  the 
I  bulge  of  the  coraco-brachialis.  Make  an 
incision  along  this  line  for  three  inches, 
cutting  skin  only;  raise  and  divide  the 
deep  fascia  upon  a  director.  Pull  the  axil- 
lary vein  backwards,  when  the  nerves  asso- 
ciated with  the  front  and  inner  side  of  the 
artery  appear.  Draw  the  median  nerve 
forwards,  the  internal  cutaneous  and  ulnar 
nerves  backwards,  expose  the  artery,  and 
pass  the  needle  from  behind  forward. 

James  Cantlie. 


AXILLARY  ARTERY,  Aneurism  of 
the. — Aneurism  of  the  axillary  artery  is  pro 
bably  met  with  more  frequently  than  thf( 
of  any  other  large  artery  save  the  popHteal, 
but,  in  the  majority  of  cases,  is  due  more  to 
injury  than  to  arterial  disease.  The  tables 
that  have  been  formed  of  recorded  cases  of 
this  afiection  all  include  a  number  of  in- 
stances of  traumatic  axillary  aneurism  from 
wound,  laceration,  or  rupture,  and  of  aneu- 
risiQ  following  a  blow  on  the  shoulder.  As 
might  be  concluded  from  these  facts,  axil- 
lary aneurism  occurs  much  more  frequently 
in  males  than  in  females  (12  to  1),  and 
is  more  often  met  with  on  the  right  than 
on  the  left  side.  In  fifteen  cases  collected 
by  Mr.  R.  W.  Parker,  of  spontaneous  ex- 
ternal aneurism  in  persons  under  the  age  of 
twenty,  one  only  is  included  in  which  the 
axillary  artery  was  affected. 

There  are  certain  special  points  to  be 
noted  with  regard  to  the  signs  and  symp- 
toms of  a  typical  axillary  aneurism.  In 
the  first  place,  the  swelling,  as  a  rule,  in-  -^ 
creases  very  rapidly.  To  the  expansion  of 
an  aneurismal  sac,  as  to  that  of  a  rapidly 
growing  tumour,  but  httle  resistance  is 
offered  by  the  lax  ceUidar  tissue  of  the 
axiUary  space,  and,  in  the  course  of  six 
weeks  or  two  months,  a  large  and  very 
apparent  pulsating  tumour  may  be  de- 
veloped. The  tumour  springs  most  fre-  > 
quently  from  the  lower  part  of  the  artery, 
and  projects  directly  downwards  between 
the  folds  of  the  cavity.  In  cases  where  it 
arises  ft'om  a  higher  part  of  the  artery,  it 
has  a  tendency  to  project  upwards  towards 
the  clavicle,  and  occasionally  even  into  the 
posterior  triangle  of  the  neck.  The  eleva-  ,- 
tion  of  the  shoulder  so  often  observed  in 
cases  of  large  aneurism  in  the  axilla  ia 
due,  partly  to  pressure  of  the  sac  on  the 
lower  surface  of  the  clavicle,  and  partly  to 
constant  voluntary  efforts  made  by  the 
patient  to  reheve  compression  of  the  cords 
of  the  brachial  plexus.  The  sac  of  a  large 
axillary  aneui-ism  may  cause  serious  lesions 
both  to  the  walls  and  contents  of  the  cavity, 
and  much  disturbance  in  the  blood-supply 
and  innervation  of  the  upper  limb.  The 
clavicle,  or  the  first  two  or  three  ribs,  may 
be  eroded,  and  the  sac,  Bockel  states,  may 
project  into  the  thoracic  cavity  or  open 
into  the  shoulder-joint.  The  pressure  of 
the  sac  on  the  nerves,  as  in  cases  of  large 
soHd  tumours,  causes  numbness  of  the 
upper  extremity  and  severe  neuralgic  pains. 
Owing  to  obstruction  of  the  circulation 
through  the  axillary  vein,  the  whole  limb 
becomes  congested,  cedematous,  and  cold. 
The  disturbance  in  the  flow  of  blood  through 
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the  artery  may  cause  considerable  diminu- 
tion, or  even  complete  arrest,  of  the  radial 
pulse,  and  some  loss  of  muscular  power. 

The  diagnosis  of  true  axillary  aneurism 
is  not  usually  attended  with  any  difficulty. 
Several  instances  have  been  recorded  in 
wliich  experienced  surgeons  diagnosed  the 
swelling  as  an  abscess,  but  in  these  the 
affection  consisted  in  a  large  diffiised  aneu- 
rism of  traumatic  origin.  The  conditions 
most  likely  to  be  confounded  with  circum- 
scribed aneurism  in  the  region  of  the 
axilla  are  those  of  a  large  and  soft  malig- 
nant growth,  and  of  osteo-aneurism  of  the 
upper  extremity  of  the  humerus.  In  the 
former  instance  the  clinical  history  and 
general  condition  of  the  patient  with  regard 
to  cachexia  and  rapid  emaciation,  and  in 
the  latter  instance  the  starting-point  and 
situation  of  the  growiih,  will  probably  serve 
to  render  the  diagnosis  clear. 

The  treatvient  of  axillary  aneurisms, 
which  up  to  1860  had  consisted  almost 
invariably  in  the  application  of  a  ligature 
to  the  third  part  of  the  subclavian  artery, 
has  since  been  much  modified  in  accord- 
ance with  more  recent  views  as  to  the 
risks  of  the  Hunterian  operation  when 
appUed  to  this  affection,  the  condition  of 
the  artery  at  the  seat  of  aneurism,  and 
the  advantages  of  digital  compression.  In 
1860,  Mr.  Syme  advocated  a  return  to  the 
old  method  of  treating  axillary  aneurism 
by  incising  the  sac  and  applying  a  double 
ligatiu-e  to  the  affected  artery.  The  risks 
of  Ugature  of  the  subclavian  artery  must 
always  be  great  in  consequence  of  the  prox- 
imity  of  the  sac  and  the   free   collateral 


circulation ;  and  the  old  operation,  even  in 
the  hands  of  the  most  experienced  surgeon, 
must  be  regarded  as  a  very  heroic  and 
hazardous  proceeding.  Save  when  contra- 
indicated  by  large  size  and  rapid  expansion 
of  the  sac,  and  by  extreme  elevation  of  the 
clavicle,  digital  compression  should  always 
be  tried  in  cases  of  circumscribed  aneurism 
of  the  axillary  artery.  This  method  has 
been  strongly  advocated  by  Mr.  Holmes, 
who  is  of  opinion  '  that  there  are  a  great 
number  of  axillary  aneurisms,  both  trau- 
matic and  spontaneous,  which  are  amenable 
to  gradual,  intermitting  pressure,  when  care- 
fully apphed  to  the  artery  above  the  tumour, 
and  that  in  cases  where  this  is  not  possible, 
from  the  pain  which  the  patient  experiences 
on  pressiu*e,  the  application  of  rapid  total 
compression,  under  anaesthesia,  may  effect 
a  cure.'  If  compression  should  fail,  the 
surgeon  may  then  have  recourse  to  ligature 
of  the  subclavian,  or,  in  the  presence  of  any 
insuperable  difficulties  in  the  performance 
of  this  operation,  to  the  old  method  as 
advocated  by  Syme ;  or,  if  the  aneurism 
be  of  considerable  extent,  to  removal  of  the 
upper  extremity  at  or  near  the  shoulder- 
joint.  In  instances  of  ruptured  artery  and 
large  diffuse  traumatic  aneurism,  it  will  be 
found  necessaj-y  to  expose  the  vessel  and  to 
secure  it  by  ligatui'es  above  and  below  the 
seat  of  injury.  Edward  Bellamy. 

AXILLARY  ARTERY,  Wounds  of 
the.     See  Axilla. 

AXIS,    Fracture  and  Dislocation  of 
the.     See  Back  and  Spine,  Injuries  of  the. 
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BACILLUS.— A  rod-shaped  form  of 
micro-organism,  belonging  to  the  class  of 
Schizomycetes  (q.v.)  and  forming  the  genus 
Desmobacteria  of  Cohn. 

Most  forms  are  several  times  longer  than 
their  breadth,  and  the  protoplasm  is  usually 
continuous  within  the  cellulose  sheath ;  in 
a  few  it  is  occasionally  interrupted.  The 
bacilli  possess  all  the  characters  common 
to  the  Schizomycetes,  but  reproduction 
is  brought  about  not  only  by  simple  longi- 
tudinal extension,  followed  by  fission,  but 
also  by  spore -formation.  By  fission,  one 
rod  has  been  found  to  double  itself  in  twenty 
minutes  at  35°  C.  In  reproduction  by  spore- 
formation,  the  rod  usually  extends  into  a 


long  filament  (leptotlwix),mihQ  protoplasm 
of  which  there  appear  at  intervals  bright 
spots,  which  soon  develop  into  (oval)  spores. 
By  the  rupture  of  the  filament  these  are 
Hberated,  and  develop  into  rods  by  an  ex- 
tension at  one  point  of  their  protoplasmic 
body  pushing  outwards  the  hyaline  covering 
or  sheath.  Many  baciUi,  however,  do  not 
form  lejptothrix  threads,  and  spores  appear 
in  the  protoplasm  of  the  adult  rod,  the 
sheath  of  which  bursts,  and  the  spore  is 
fireed.  The  presence  of  oxygen  appears  to 
be  necessary  to  spore -formation. 

(1)  The  Sapric  bacilli,  of  special  sur- 
gical interest  as  occurring  in  putrefying 
fluids,  are : — 
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li.  subtilis,  found  in  putrid  hay  infusions 
and  grows  readily  in  animal  fluids,  e.g. 
serum,  &c. 

21.  ulna.  A  much  larger  form,  being  more 
than  twice  as  thick,  found  in  putrefying 
animal  tissues. 

B.  sapricus.  A  non-motile  form  found 
shortly  after  death  in  human  blood-vessels 
(Klebs  and  Bond). 

B.  butyricus,  found  in  fluids  in  which 
butyric  fermentation  is  going  on. 

(2)  The  Pathogenic  bacilli  are  of  the 
greatest  importance,  as  several  diseases  have 
been  clearly  proved  to  be  due  to  their  my- 
cotic action. 

B.  septic csndce.  (a)  Of  mice,  Koch.  An 
exceedingly  small  organism  found  in  putrid 
fluids,  ffidema  is  produced  at  seat  of  in- 
oculation, the  spleen  is  swollen,  and  the  rods 
are  mostly  found  in  the  leucocytes,  (b)  Of 
man,  Klein.  Also  small  organism,  but  larger 
than  (a),  figured  by  KJein,  as  found  in  lymph 
glands. 

B.  anthracis.  This  organism  forms  the 
poisonous  element  in  splenic  fever  in  ani- 
mals, and  malignant  pustule  (q.v.)  and  wool- 
sorter's  disease  in  man.  It  is  found  through- 
out the  blood  cramming  the  small  vessels, 
causing  inflammatory  changes  in  the  re- 
spiratory passages  and  lungs,  swelling  of 
the  spleen  (sometimes),  and  occasionally 
intestinal  lesions. 

B.  anthracis  symptomatici.  The  *  quar- 
ter evil '  of  animals,  in  which  a  hsemor- 
rhagic  oedema  is  produced  at  the  seat  of 
inoculation  and  consequent  death  from 
sapraemia  (q.v.).  The  effects  are  propor- 
tional to  the  mmiber  of  bacilli  injected. 

B.  of  malignant  osdema  (Koch),  found  in 
putrid  fluids  (?  a  form  of  B.  sapricus)  &c. 
Causes  gangrenous  oedema,  with  swelling  of 
spleen  and  parenchymatous  organs,  together 
with  petechiae  in  and  inflammation  of  serous 
membranes.  The  writer  has  twice  seen 
similar  organisms  in  traumatic  gangrene, 
with  similar  post-mortem  appearances. 

B.  tuberculosis,  (a)  Of  man  (Koch).  A 
small  organism,  the  protoplasm  of  which  often 
has  a  beaded  appearance.  Found  in  the 
giant  cells  and  caseous  masses  of  tubercular 
lesions  throughout  the  body;  and  when 
cultivated,  inoculations  produce  a  similar 
disease.  The  presence  of  the  bacilli  in 
sputum  affords  a  valuable  aid  to  the 
diagnosis  of  fatal  phthisis,  (b)  Of  animals. 
A  similar  though  smaller  bacillus  is 
found  in  tubercular  lesions  of  animals, 
the  same  being  macroscopically  different 
from  the  disease  in  man.  It  is  doubtful 
at  present  if  this  form  is  communicable  to 
man. 


B.  leprcB  (Hansen).  A  smaU  bacillus 
presenting  the  same  behaviour  to  reagents 
as  the  B.  tuberculosis ;  is  found  in  enormous 
quantities  in  the  corpuscles  formmg  the  le- 
prosy nodules  and  thickenings  of  connective 
tissues. 

B.  equinice.  A  small  bacillus  found  in 
the  nodules,  &c..  of  glanders  both  in  man 
and  animals. 

B.nomce  (Lingard  &  Batt).  In  spreading 
ulcerative  stomatitis,  bacilli  have  been  found 
at  the  margin  of  the  disease.  Death  ap- 
pears to  foUow  from  saprfemia.  produced  by 
swallowing  the  putrid  discharge,  since  the 
writer  has  found  a  progressive  anaemia,  &c., 
in  a  case  of  this  disease. 

B.  of  swine  plague  (Klein).  In  swine- 
plague,  the  organs  throughout  the  body 
contain  bacilli  closely  resembling  B.  sub- 
tilis.  The  lesions  produced  are  swelling  of 
the  spleen,  pneumonia,  necrosis  of  small 
patches  in  the  liver,  &c. 

B.  malaricB.  Organism  foimd  in  blood 
of  malarious  patients,  which  inoculated  into 
rabbits  produced  a  fever  said  to  resemble 
malaria  (?). 

B.  of  choleraic  diarrhoea  from  putrid 
meat  (Klein),  An  organism  found  in  two 
important  epidemics  of  diarrhoea,  fatal  in 
five  cases.  The  organisms  were  rounded 
at  ends,  and  '003 — 009mm.  in  length.  In- 
oculation on  animals  produced  similar  fatal 
disease. 

B.  of  lupus.  In  lupus  corpuscles,  &c., 
is  found  a  small  bacillus,  the  relation  of 
which  to  syphiHs  and  tubercle  remains  un- 
known. 

B.  typhoidus.  A  short  thick  organism 
found  in  the  lymph-glands  and  spleen,  in 
cases  of  typhoid  fever.  It  is  of  doubtful 
importance. 

For  B.  cholercB,  see  Vibrio. 

Victor  Horsley. 

BACK  AND  SPINE,  Injuries  of 
the. — Here,  as  elsewhere,  injuries  may  ha 
met  with  ranging  from  the  most  trifling 
to  the  most  severe.  But  there  is  perhaps 
no  class  of  cases  in  which  early  diagnosis ' 
is  more  often  difficult,  or  prognosis  uncer- 
tain, from  the  fact  that  the  slighter  degrees 
of  injury  to  the  spinal  cord  or  the  offshoots 
from  it,  may  at  first  give  rise  to  no  symp- 
toms, and  may  lead  to  a  sense  of  security 
as  to  the  future  which  a  more  certain  pa- 
thological knowledge  would  have  proved 
to  be  unwarranted.  But  although  the 
graver  injuries  of  the  spinal  column,  its 
fractures  and  dislocations,  are  usually 
fatal,  or  cause  lifelong  incapacity  from  simul- 
taneous damage  to  the  spinal  cord,  there 
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nevertheless  are  not  a  few  instances  where 
recovery  has  taken  place,  or  life  been  pro- 
longed in  comparative  comfort,  even  after 
spinal  injuries  of  apparently  the  most  hope- 
less kind.  The  greater  boldness  in  treat- 
ment which  has  followed  a  more  extended 
pathological  knowledge  has  shown  us  that 
the  once  hopeless  view  entertained  of  all 
fracture-dislocations  of  the  spine  is  not 
altogether  warranted.  Not  a  few  cases  are 
now  on  record  in  which  the  reduction  of  a 
displacement  or  dislocation  of  the  spine  has 
led  to  a  speedy  subsidence  of  the  symptoms 
which  were  due  to  pressure  on  the  cord, 
and  whose  continuance  was  an  exceeding 
danger  to  life,  with  the  fortunate  result  of 
bringing  about  recovery,  or  at  any  rate  of 
delaying  the  fatal  end. 

Sprains  and  Wrenches  compose  by  far 
the  largest  proportion  of  the  injuries  to 
which  the  spine  is  exposed ;  and  giving  rise, 
as  they  often  do,  to  severe  and  extensive 
pain,  as  a  prominent  symptom,  they  are 
Hable  to  cause  much  hesitation  and  diffi- 
culty in  diagnosis,  and  thereby  lead  to  treat- 
ment unsuitable  perhaps  for  their  relief 
and  cure.  The  cervical  and  cervico-dorsal 
regions,  where  movement  is  free  and  ex- 
tensive, and  in  not  much  less  degree  the 
lumbo-dorsal  region  of  the  column,  provide 
the  most  numerous  instances  of  simple 
sprain,  although  no  part  of  the  spine  can 
be  said  to  be  exempt  therefrom,  and  now 
and  then  cases  are  met  with  where  the 
whole  vertebral  column  has  been  subjected 
to  a  severe  wrench.  Amongst  the  many 
causes  of  this  injury,  the  commonest  perhaps 
are  the  lifting  of  heavy  weights,  or  the  sud- 
den and  inordinate  bending  of  the  spine  from 
indirect  violence,  whereby  some  fibres  of 
muscle  or  ligament  are  stretched  or  strained, 
or  it  may  be  ruptured,  either  in  voluntary 
efforts  to  straighten  the  column,  or  when 
unconsciously  it  is  being  held  rigid  and 
secure  against  the  violence  to  which  it  is 
being  subjected.  Be  the  precise  cause, 
however,  what  it  may,  the  patient  feels 
that  he  has  ricked  or  twisted  some  part  of 
his  spine,  and  the  local  sjmaptoms  are 
usually  such  as  are  met  with  after  a  like 
injury  in  the  neighbourhood  of  any  mobile 
part  or  joint,  and  consist  in  local  pain  and 
local  tenderness,  stiffness  and  rigidity,  and 
inability  to  move  without  sufiering,  and  in 
the  severer  cases  some  undoubted  swelling, 
either  from  extravasated  blood  or  simple 
serous  effusion. 

It  must  be  remembered,  however,  that 
Buch  are  the  smallness  and  depth  of  many 
of  the  muscles  and  Hgaments,  that  visible 
signs  of  injury  are   often   absent,  and  we 


have  to  rely  on  the  symptoms  alone,  their 
mode  of  onset,  and  the  history  of  the  injury. 
The  local  pain  may  come  on  almost  imme- 
diately after  the  accident,  and  it  is  often 
extremely  severe — a  common  experience 
after  injury  of  muscular  and  ligamentous 
fibres;  and  this  severity  of  the  pain  it  is 
which  too  often  leads  to  an  erroneous  be- 
lief in  the  existence  of  injury  of  deeper  and 
more  important  structures.  And  when  to 
this  are  added  unwonted  rigidity  of  the 
spine  and  inability  to  move  without  much 
pain,  then  the  suspicion  seems  strengthened 
that  the  spinal  cord  or  its  coverings  have 
not  escaped  injury.  The  suspicion  is  too 
likely  to  grow  into  belief,  which,  unfortu- 
nately, may  lead  to  unsuitable  or  even 
harmful  treatment,  if  the  severity  of  pain 
on  movement  is  such  that  the  patient  feels 
the  greatest  dread  in  moving  at  all,  or  if 
his  attitude  be  so  constrained  and  his  gait 
so  hindered  that  he  presents  a  condition 
of  pseudo -paralysis.  Or  again,  in  cases  of 
severe  lumbar  sprain,  the  muscles  and  liga- 
ments may  have  been  so  placed  hors  de 
combat  as  to  lead  to  great  difficulty  in 
micturition  and  defecation,  results  which 
are  by  no  means  uncommon  in  lumbago, 
whether  due  to  cold  or  injury,  and  which 
indicate  how  largely  the  ease  and  perfec- 
tion of  these  acts  depend  upon  the  func- 
tional integrity  of  the  muscles  which  support 
the  spine.  The  combination  of  symptoms 
may  suggest  very  grave  inferences,  though 
happily  experience  tells  us  that  in  the  great 
majority  of  cases  they  indicate  nothing 
more  serious  than  muscular  or  Hgamentous 
strain — an  injury  painful  enough  in  itself, 
but  rarely  warranting  a  dread  of  future 
mischief,  which  may  add  to  the  patient's 
anxiety  and  thus  retard  his  convalescence. 

Far  better,  however,  to  draw  an  un- 
warranted inference  firom  the  symptoms 
than  to  fail  to  recognise  the  presence 
of  injury  to  more  important  parts,  for 
it  cannot  be  forgotten  that  some  of  the 
ligamentous  structures  of  the  column  are 
in  close  proximity  to  the  spinal  canal  and 
the  blood-vessels  within  it.  Laceration  of 
the  posterior  common  ligament,  for  instance, 
cannot  occur  without  risk  of  injury  to  the 
spinal  membranes — not  immediately,  per- 
haps, by  implication  of  them  in  the  same 
lesion,  but  by  extension  of  inflammation 
from  the  injiured  part,  if  sufficient  rest 
has  not  been  allowed  for  perfect  recovery. 
So  also  the  ligamenta  subflava  are  in 
direct  relation  with  the  meningo-rachidian 
veins,  and  severe  laceration  of  the  one  may 
be  associated  with  rupture  of  the  other. 
Haemorrhage   may  thus   arise   within  the 
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spinal  canal,  not  of  itself  perhaps  sufficient 
to  cause  appreciable  symptoms,  but  yet 
enough  to  be  the  starting-point  of  inflam- 
mation about  the  membranes  and,  it  may 
be,  of  ultimate  degeneration  of  the  spinal 
cord.  Herein  lies  the  danger  of  any  form 
of  accident  whereby  the  spinal  column  has 
been  inordinately  bent,  that  some  one  or 
more  of  the  structures  which  are  con- 
tiguous to  internal  parts  may  have  been 
hurt,  and  there  are  no  special  signs  or 
symptoms  at  hand  to  show  that  such  has 
been  the  case. 

Perfect  rest  is  at  first  essential,  not  only 
lio  permit  subsidence  of  swelling,  whether 
superficial  or  deep,  visible  or  out  of  sight, 
and  to  allow  of  repair  of  the  injured  muscu- 
lar or  ligamentous  fibres,  but  also,  and  of 
even  more  importance,  to  avoid  the  risks 
of  inflammation  which  want  of  quiet  may 
engender  in  and  about  the  injured  parts. 
The  length  of  time  during  which  absolute 
rest  is  necessary  must  depend  upon  the 
extent  of  the  injury  and  the  mode  of  the 
accident,  but  better  too  much  rest  at  first 
than  too  Uttle.  As  the  pain  on  movement 
lessens,  so  we  have  an  indication  that 
movement  is  less  undesirable  than  before. 
The  continued  application  of  warmth  is 
most  comforting  to  the  patient,  and  nothing 
is  so  beneficial  perhaps  as  a  large  linseed 
poultice  in  which  he  may  lie.  For  internal 
medicinal  treatment  there  is  usually  no  call, 
unless  the  patient  be  the  subject  of  rheu- 
.matism  or  'rheimaatic  gout,' when,  as  is  well 
recognised,  any  muscular  or  ligamentous 
'  paiu  is  likely  to  be  severe  and  troublesome, 
and  therefore,  it  may  be,  to  demand  the 
administration  of  alkalis,  of  iodide  of  potas- 
sium, of  salicylate  of  soda,  or  quinine.  Con- 
stipation must  be  relieved  by  occasional 
aperients,  or  better  by  simple  enemata,  and 
difficulty  in  micturition  had  better  be  met 
by  the  careful  use  of  a  soft  catheter. 

Sufficient  rest  having  been  given,  the 
later  treatment  must  consist,  as  in  the 
case  of  the  larger  joints,  in  movement 
rather  than  in  fixation  and  enforced  rigidity 
of  the  afiected  part.  This  is  frequently 
one  of  the  surgeon's  chief  difficulties,  for 
the  pain  on  movement  may  be  so  con- 
siderable, and  so  prone  to  return  for  some 
time  after  it  seemed  to  have  disappeared, 
that  the  patient  can  hardly  believe  that 
movement,  which  at  first  may  aggravate 
his  pain,  should  be  the  proper  treatment 
to  remove  both  pain  and  stiffness.  Move- 
ment and  the  application  of  heat  may 
be  combined,  while  the  patient  is  still  in 
bed,  by  the  old  remedy  of  ironing  the  back 
with  a  hot  iron,  a  means  of  treatment  very 


often  beneficial  from  the  heat  compelling 
the  patient  to  shrink  and  move,  and  thus 
calling  into  action  fibres  over  which  he 
might  not  otherwise  be  able  to  exert  the 
influence  of  his  will.  The  relief  is  often  P 
striking ;  as  we  see  after  the  manipulation 
of  a  joint  stiff  from  sprain,  the  passive 
movement  soon  becomes  active,  and  with 
the  disappearing  stiffness  the  local  pain 
and  tenderness  considerably  subside.  It  is 
in  these  cases  that  great  benefit  may  be 
derived  from  systematic  exercises  on  the 
Zander  method;  and  the  daily  application 
of  the  continuous  or  interrupted  current  to 
the  affected  parts,  or,  better,  of  both  com- 
bined, may  sometimes  give  relief  when  other 
means  have  failed.  It  is  essential  that  the 
current  be  strong,  and  that  it  be  brought  to 
bear  on  a  considerable  extent  of  surface  by 
the  use  6f  large  flat  plates. 

In  cases  of  severe  contusion  or  sprain  of 
the  dorsi-lumbar  spine  we  sometimes  meet 
with  haematmia,  the  result  of  structural 
injury  to  the  kidney.  By  itself  the  symp- 
tom is  not  serious,  unless  the  amount  of 
bleeding  be  very  large,  and  even  then  it  is 
amenable  to  treatment  by  the  administra- 
tion of  ergot  or  gaUic  acid,  with  perfect 
rest.  The  bleeding  usually  subsides  in 
course  of  time,  as  the  breach  in  the  kidney 
becomes  repaired,  and  there  is  no  evidence 
to  show  that  such  an  injury  is  liable  to  give 
origin  to  a  chronic  nephritis.  Lacerations 
of  the  kidney  by  themselves  are  not  com- 
monly fatal,  and  it  is  rare  to  have  an  oppor- 
tunity of  post-mortem  examination,  unless 
there  be  some  other  serious  lesion  which 
compUcates  the  case. 

Spinal  Injuries  of  Eailway  Colli- 
sions.— What  has  been  absm'dly  termed 
the  '  railway  spine '  is  an  affection  of  the 
spinal  column  essentially  similar  in  all 
its  characteristics  to  the  injuries  already 
described.  It  is  a  common  experience  after 
railway  collisions  to  meet  with  many  cases 
where  there  is  complaint  of  pain  either 
about  the  spinal  column  itself  or  in  the 
muscular  structures  on  either  side  of  it ; 
and  the  combination  of  symptoms  is  pre- 
cisely such  as  we  meet  with  after  other  and 
less  special  forms  of  accident.  The  only 
difference — if,  indeed,  difference  it  be — con- 
sists in  the  fact  that  many  diverse  parts 
of  the  spine  may  be  affected  at  th.e  same 
time.  Cervical,  dorsal,  lumbar,  and  sacral 
regions  may  each  and  all  be  simultaneously 
wrenched  or  sprained,  and  as  a  consequence 
there  may  be  very  severe  suffering  through- 
out the  whole  spine  and  its  neighbourhood, 
causing  much  alarm  as  to  the  extent  of 
the  injury,  and  inducing  a  belief  that  some 
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serious  lesion  has  been  inflicted  on  central 
structures.  The  mode  of  accident  is  pre- 
cisely such  as  would  be  expected  to  give 
rise  to  spinal  wrench  or  sprain,  for  the 
victim  of  a  collision  is  thrown  backwards 
and  forwards  in  the  carriage,  and  dui-ing 
this  violence — against  which  he  is  well-nigh 
powerless — the  muscles  and  ligaments  of 
the  spine,  as  of  other  parts,  are  '  set,'  or 
unconsciously  contracted,  in  order  to  render 
tlie  spinal  column  rigid ;  and  thus  it  happens 
that  the  brunt  of  the  violence  falls  on  those 
structures  whose  office  it  then  is  to  prevent 
undue  bending  of  the  spinal  column  and 
damage  to  the  important  organ  within. 
The  result  is  spinal  wrench  or  sprain,  giving 
rise  to  acute  pain  on  movement,  to  local 
tenderness,  to  great  stif&iess,  to  difficulty 
in  mictiurition  and  defecation,  and  to  that 
sense  of  weakness  in  the  legs  which  is 
common  in  lumbago,  and  which  is  due  to 
the  muscular  and  ligamentous  structures  of 
the  spine  having  been  rendered  function- 
ally inert.  And,  in  the  very  severest  de- 
grees of  this  form  of  injury,  it  seems  probable 
that  there  is  sometimes  strain  or  stretching 
of  the  nerve-trunks  as  they  pass  outwards 
through  the  spine,  as  evidenced  by  tingling 
or  pain  in  their  peripheral  distributions. 

The  pain  may  come  on  almost  instantly 
after  the  accident,  or  it  may  be  delayed  for 
some  hours  or  days,  until,  by  some  par- 
ticular movement,  those  fibres  which  have 
been  injured  are  called  into  action  and  their 
damage  is  thereby  revealed.  The  cases  may 
vary  in  every  degree  of  severity,  from  slight 
pain  lasting  only  for  a  few  days,  to  pain 
and  tenderness  and  stiffiiess  abiding  for 
many  months,  and  causing  long-continued 
incapacity.  Unfortunately  the  sutferers 
from  this  form  of  accident  have  to  contend 
against  influences  which  may  very  seriously 
retard  their  progress  towards  recovery.  In 
the  first  place,  it  is  unusual  to  find  that  a 
spinal  sprain  is  the  sole  injury  received. 
The  circumstances  of  many  collisions  are 
enough  to  produce  a  very  profound  effect 
upon  the  whole  nervous  system,  and  symp- 
toms may  in  consequence  be'  developed 
indicative  of  very  considerable  functional 
disturbance  of  both  cerebral  and  spinal 
centres.  A  condition  of  nerve-exhaustion 
or  neurasthenia  is  induced  as  the  result  of 
severe  shock — in  the  judgment  of  the  writer, 
of  shock  from  fright — which  manifests  itself 
in  various  ways,  and  complicates  the  verte- 
bral sprains  which  otherwise  would  seem 
of  less  importance,  and  be  no  less  amenable 
to  treatment  than  sprains  inflicted  in  other 
accidents.  There  arise  derangements  of 
the  circulatory  and  vaso-motor  systems,  as 


shown  by  palpitation,  alternate  sensations 
of  heat  and  cold,  sweating,  diarrhoea,  mo- 
norrhagia, and  polyuria ;  sleeplessness,  rest- 
lessness, nervousness,  loss  of  memory  or  in- 
ability to  sustain  attention,  asthenopia,  loss 
of  control  over  the  emotions,  early  fatigue, 
whether  from  physical  or  mental  efforts — 
symptoms  all  indicative  of  some  change 
wrought  on  the  nervous  centres,  cerebral, 
spinal,  and  sympathetic,  whereby  they  are 
rendered  functionally  incapable  of  the  same 
work  or  control  over  other  organs  as  before. 

Very  variable,  also,  in  degree  and  in  dura- 
tion, may  such  symptoms  be.  The  exhaus- 
tion may  be  slight  and  temporary,  or  may 
be  so  profound  as  to  place  life  in  peril,  and 
cases  are  not  unknown  where  death  has 
occurred  from  simple  nervous  exhaustion, 
without  any  discoverable  pathological 
changes.  The  effect  is,  doubtless,  to  a 
large  extent,  dependent  on  the  nervous 
temperament  of  the  individual,  and  expe- 
rience shows  that  those  in  any  way  pre- 
disposed to  nervous  disorders,  who  inherit 
a  nervous  diathesis,  or  in  whose  families 
nerve-disease  is  common,  are  especially 
prone  to  suffer  from  such  symptoms  after 
railway  collision.  Recovery,  however,  is  the 
usual  rule,  with  appropriate  treatment  and 
after  adequate  time,  every  effort  being  made 
to  secure  perfect  rest  of  body  and  mind, 
and  the  avoidance  of  everything  conducive  to 
mental  worry  and  anxiety.  And  this  other 
circumstance  may  have  a  potent  influence 
in  delaying  convalescence — that  the  sufferer 
receives  compensation  in  money  for  the  in- 
jury sustained.  It  is  unnecessary  to  enter 
at  length  into  this  matter  here ;  suffice  it 
that  the  hope  of  compensation  is  abundantly 
proved  by  experience  to  interfere  very 
seriously  with  recovery.  While  in  some 
cases  it  acts,  doubtless,  as  a  temptation  to 
gross  exaggeration  and  imposture,  especially 
where  the  injury  has  been  slight ;  in  other 
and  more  numerous  instances  it  merely 
acts  as  a  hindrance  to  recovery,  by  prevent- 
ing the  requisite  voluntary  effort  being  made 
to  throw  off  the  invalid  state.  For  the  suf- 
ferer knows  that,  as  long  as  compensation 
is  to  be  had  for  his  incapacity,  there  is  no 
occasion  for  him  to  do  the  best  he  can  to 
earn  his  own  living  by  resuming  his  daily 
work. 

In  not  a  few  instances,  also,  there  is 
a  nervous,  but  really  honest,  dread  lest 
some  mistake  be  made  in  the  settlement  of 
a  rightful  claim,  quite  apart  from  the  worry 
that  is  necessarily  incidental  to  legal  pro- 
ceedings. And  thus  the  want  of  occupation, 
the  invalid  life  of  comparative  comfort  at 
another's  expense,  the  uncertainty  and  un- 
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settlement  of  mind  when  a  man  is  waiting 
to  see  how  his  case  may  turn  out,  make 
him  alive  to  every  morbid  sensation  that 
may  arise,  and  foster  a  state  of  chronic  in- 
validism which  is  the  resiilt  of  his  present 
mode  of  life  rather  than  of  any  injuries 
received.  On  the  one  hand,  the  want  of 
movement  and  exercise  perpetuates  the  pain 
and  rigidity  of  his  spine ;  and  the  general 
circumstances  of  his  state,  upon  the  other, 
tend  largely  to  keep  up  those  symptoms 
which  are  cerebral  rather  than  spinal,  and 
the  best  hope  of  recovery  from  which  de- 
pends, most  surely,  on  the  return  to  a  natural 
mode  of  life.  Hence  the  phenomenon  is 
not  uncommon  of  the  very  rapid  recovery 
of  patients  after  compensation  has  been  re- 
ceived, not  because  they  have  been  wanting 
in  bona  fides,  but  simply  because  the  chief 
obstacle  to  recovery  has  been  removed. 

The  line  of  treatment  to  be  followed 
in  spinal  wrenches  and  sprains  has  been 
already  indicated,  and  for  the  general  con- 
dition of  neurasthenia  we  must  be  guided 
by  the  grand  principle  to  secure  adequate 
rest  for  the  organs  which  have  been  dis- 
turbed, and  especially  for  the  brain.  On  all 
persons  who  have  been  shaken  in  a  rail- 
way coUision  the  advisability  of  complete 
abstinence  from  bodily  and  mental  fatigue, 
for  a  time  proportionate  to  the  injuries 
received,  should  be  enjoined.  Here,  a 
few  days  may  suffice  to  bring  about 
perfect  recovery ;  there,  a  much  longer 
period  may  be  necessary;  but  of  this 
there  can  be  no  question,  that  any  en- 
deavour to  walk  off  the  effects  of  the 
accident,  or  to  work  in  spite  of  the  brain- 
exhaustion  so  early  felt,  will  only  prolong 
the  illness,  and  may  bring  forth  symptoms 
which  otherwise  would  never  have  ap- 
peared. No  medicinal  treatment  is  of  any 
special  avail.  Eest  must  be  secured  at 
night  by  one  of  the  narcotics,  if  need  be, 
in  ordinary  use ;  and  the  writer  would  say 
a  word  in  favour  of  opium,  too  much  neg- 
lected nowadays  in  the  treatment  of  the 
sleeplessness  and  exhaustion  which  are  so 
often  seen  together.  A  note  of  warning 
cannot  be  withheld  against  the  frequent 
administration  of  bromide  of  potassium  in 
these  cases  of  neurasthenia.  An  admir- 
able remedy  for  securing  sleep  at  night, 
either  alone  or  combined  with  chloral  or 
cannabis  indica,  it  is  wholly  imsuitable  as 
a  sedative  to  compose  '  the  nerves,'  whose 
agitation  is  rather  an  evidence  of  exhaustion 
and  loss  of  control  than  of  superabundant 
energy  from  central  irritation.  Given  in  large 
and  repeated  doses  throughout  the  day,  bro- 
mide of  potassium  is  fraught  with  the  gravest 


evil,  for  it  merely  acts  as  a  powerful  de- 
pressant, and  keeps  up  the  very  condition 
of  nervous  exhaustion  which  we  are  anxious 
to  remove.  Cases,  not  a  few  in  number, 
have  come  under  the  observation  of  the 
writer,  where  to  the  symptoms  of  neuras- 
thenia from  railway  shock  have  been  added 
those  of  bromism  from  poisoning  with  this 
drug,  and  where  improvement  has  begun 
the  moment  it  has  been  withdrawn. 

Intraspinal  Hemorrhage.  —  Some  of 
the  spinal  ligaments  are  closely  contiguous 
to  vessels  in  the  spinal  canal,  and,  as  a  con- 
sequence of  the  severest  degrees  of  bend  or 
sprain,  we  may  have  laceration,  not  only  of 
muscular  and  ligamentous  fibres  external  to 
the  spmal  canal,  but  of  vessels  also  which 
He  within  it.  Haemorrhage  may  thus  arise, 
and  blood  be  poured  out  within  the  spinal 
canal,  and,  if  sufficient  in  quantity,  may 
give  rise  to  definite  symptoms.  These, 
however,  are  rarely  the  symptoms  of  loss 
of  blood,  but  are  rather  due  to  the  pressure 
of  the  effused  blood  upon  the  cord  itself,  or 
on  the  nerves  coming  off  from  it.  Impaired 
innervation  of  the  parts  below  the  seat  of 
lesion  is  foimd,  amounting  either  to  total 
paraplegia,  or  to  some  less  serious  impair- 
ment of  motion  and  sensation.  The  diffi- 
culty of  diagnosis  in  these  cases  is  often 
extreme,  for  the  surgeon  has  to  decide  be- 
tween the  existence  of  grave  cord-lesion,  and 
simple  pressure  on  the  cord  from  extrava- 
sated  fluid. 

The  history  of  the  accident,   and  the 
progress  of  the  symptoms,  often  provide  the 
only  clue  ;  and  as,  after  injuries  to  the  head, 
gradually  deepening  coma  is  often  the  chief 
symptom  of  haemorrhage  within  the  skull, 
so  the  early  advent  of  a  paralysis  whicl 
steadily  increases  imtil  complete,  or  almost 
complete,  paraplegia  has  been  reached,  aftei 
some  accident  likely  to  cause  severe  spint 
wrench  or  sprain,  may  help  to  exclude  the 
existence  of  any  graver  injury  than  haemor- 
rhage.    And  this   sequence   is  of  especiaP 
value  where   the  symptoms  have  not  fol- 
lowed instantaneously  upon  the  accident, 
as  is  the  usual  result  of  simultaneous  crush 
of  the  cord  in   fracture-dislocations.     Thei 
blood  may  be  poured  out  between  the  dura 
mater  and  the  bone,  or  within  the  sheath  , 
of  the  dura  mater  itself,  but  the  symptoms 
give  no  evidence  of  the   exact  site  of  the 
blood,  and  depend  whoUy  upon  the  quantity 
effused. 

Treatment  must  be  directed  to  lessen 
the  haemorrhage,  and  so  to  limit  the  pos- 
sible damage  to  nervous  structm-es,  for  any 
continued  pressure  upon  the  cord  must  not 
only  interfere  with   its   functional   utiKty, 
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but  may  also  lead  to  pathological  changes 
in  the  cord  itself.  Absolute  rest,  the  appli- 
cation of  ice  to  the  spine  while  the  patient 
lies  upon  his  face,  and  the  administration  of 
ergot,  are  possibly  the  best  means  for  staying 
the  bleeding,  though,  unhappily,  its  tendency 
is  to  increase,  on  account  of  the  laxity  of  the 
tissues  into  which  the  blood  is  poui'ed.  The 
gravity  of  the  symptoms  is  due,  not  to  the 
amount  of  blood  alone,  but  to  the  position 
of  the  haemorrhage  ;  for,  as  in  dislocations 
and  fractures,  the  higher  the  seat  of  the 
lesion,  the  less  chance  is  there  of  recovery, 
or  even  of  prolongation  of  life.  Cases  have 
not  been  few,  however,  amongst  the  com- 
paratively rare  instances  of  this  injury, 
where  the  haemorrhage  has  been  low  down 
in  the  spinal  canal,  and  where  there  is 
every  reason  to  believe  that  the  blood  has 
been  absorbed,  and  recovery  has  been  com- 
plete. 

Short  of  this  result,  however,  there  is 
the  possibihty  of  some  permanent  damage 
by  pressure  on  the  cord  or  nerve -roots, 
some  abiding  impairment  of  motion  or 
sensation  in  the  parts  below  the  seat  of 
lesion;  while  the  tendency  of  secondary 
degeneration  to  spread  in  the  direction  of 
certain  '  centres  '  in  the  cord,  may  make  a 
small  and  otherwise  unimportant  haemor- 
rhage the  starting-point  of  wide-spread 
disease.  Treatment  in  such  cases  must  be 
persevering  and  continuous.  Perchloride 
of  mercury  and  iodide  of  potassium,  or 
ergot,  with  counter-irritation  by  blisters  to 
the  spine,  may  lead  to  the  absorption  of 
the  remaining  blood,  or  of  any  inflamma- 
tory lymph  which  may  have  been  effused 
around  it ;  while  the  systematic  exercise  of 
the  limbs  in  those  movements  which  have 
been  impaired  or  lost,  with  the  aid  of 
electrical  treatment  properly  appHed  by 
competent  hands,  may  do  much  to  reopen 
those  nervous  channels  which  have  been 
blocked  at  the  seat  of  lesion. 

Laceration  of  Membranes  and  Trau- 
matic Meningitis. — This  is  happily  a  rare 
occurrence  as  the  result  of  simple  sprain  of 
the  spinal  column.  The  acute  form  is  most 
commonly  induced  by  gunshot  or  other  in- 
jury, which  lays  open  the  theca  vertebraHs, 
and  seriously  damages  other  parts  as  well. 
Inflammation  starts  at  the  seat  of  wound, 
and  thence  spreads  rapidly  upwards  and 
downwards  untD.  the  whole  cord  perhaps  is 
bathed  in  pus.  The  same  course  of  events 
has  been  known  to  follow  some  less  serious 
lesion  of  the  spine,  either,  it  may  be,  from 
septic  contamination,  or  from  previous  ill- 
health  of  the  patient.  The  rapidity  with 
which  inflammation  spreads  is  sometimes 
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terrible,  and  amply  justifies  the  term  •  fou- 
droyant '  which  has  been  applied  to  this 
form  of  meningitis.  Ushered  in  with  rigors 
or  shivering,  the  temperature  soon  runs 
high ;  tenderness  and  pain  are  more  or  less 
marked  throughout  the  spine,  with  dread 
of  being  touched  or  moved,  and  irritation 
of  the  roots  of  the  nerves  gives  rise  to  ex- 
treme restlessness,  to  muscular  spasm,  and 
widespread  cutaneous  hyperaesthesia  or  ten- 
derness. Opisthotonos,  too,  may  occur,  either 
from  irritation  of  the  posterior  cervical  and 
dorsal  roots,  or  as  an  instinctive  means  of 
relaxing  the  muscles  in  order  to  relieve 
pain.  Vomiting  and  delirium  may  also  be 
prominent,  and  the  patient  rapidly  wastes. 
Death  occurs  early,  and  we  find  post 
mortem  a  layer  of  lymph,  in  which  the 
amount  of  pus  may  vary,  on  the  inner 
surface  of  the  dura  mater,  while  the  meshes 
of  the  pia  mater  are  distended  with  sero- 
purulent  exudation.  As  to  treatment,  it  is 
impossible  to  speak  with  any  degree  of 
hope.  Ice  should  be  continuously  applied 
to  the  spine,  and  it  may  be  well  to  try  the 
effect  of  repeated  small  doses  of  calomel, 
so  as  to  bring  the  patient  rapidly  under  the 
influence  of  mercury.  Ergot,  belladonna, 
and  aconite  have  also  been  recommended, 
but  it  is  very  questionable  whether  any 
medicinal  influence  can  be  brought  to  bear 
on  the  cause  of  the  inflammation. 

Not  less  important  than  cases  of  acute 
traumatic  meningitis  are  those  where  the 
meningeal  inflammation  is  sub -acute  or 
chronic,  and  where  the  absence  of  any  de- 
finite symptoms  of  inflammation  per  se 
leads  very  often  to  the  greatest  difficulty  in 
diagnosis.  The  development,  however,  of 
a  low  form  of  inflammation  which  leads 
to  thickening  and  induration  of  the  spinal 
membranes,  and  their  adhesion  together 
or  to  adjoining  parts,  is  one  of  the  results 
to  be  feared  after  any  and  every  severe 
wrench  of  the  spine — a  kind  of  accident 
which  may  be  calamitous  in  the  future 
because  we  are  at  a  loss  to  know  whether 
the  injury  has  really  been  of  such  a  nature 
as  to  lead  to  meningitis,  or  to  tell  how  and 
when  it  may  begin.  It  can  only  be  con- 
jectured that  it  arises  as  an  extension  in- 
wards of  inflammation  fr-om  some  point  of 
injury  or  irritation  in  some  part  of  the 
spinal  column  external  to,  or  immediately 
adjoining,  the  spinal  canal.  Pain  and  local 
tenderness  and  spinal  stiffness  are  such 
ordmary  evidences  of  sunple"  and  even 
slight  sprain,  and  are  so  often  absent  even 
when  pachymeningitis  exists,  that  alone 
they  are  imtrustworthy  signs  of  subacute 
intra-rachidian  inflammation,   and    unless 
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there  be  some  distinctive  symptom  of  nerve- 
disorder  a  diagnosis  can  only  be  most  un- 
certain. Pain  or  hyperaesthesia  in  the 
region  of  special  nerve-distributions,  altera- 
tions in  the  reflexes,  departures  from  the 
normal  reaction  to  electricity  of  different 
muscles,  anaesthesia  in  various  degrees,  im- 
paned  motor  power,  atrophy  or  rigidity  of 
individual  muscles  or  of  groups  of  muscles 
with  the  same  nerve -supply,  are  therefore 
of  much  greater  value  as  symptoms  of 
some  meningeal  thickening  than  are  spinal 
tenderness,  stifEness,  and  pain. 

It  is  in  these  cases  that  from  very  small 
beginnings  much  havoc  may  be  wrought 
by  secondary  degeneration  of  the  nervous 
centres,  and  it  is  therefore  all  the  more  in- 
cumbent on  the  surgeon  to  pass  by  no  symp- 
toms suggestive  of  meningeal  inflannnation 
in  the  very  earliest  moments  of  the  disease. 
And  in  chronic  meningitis,  with  its  various 
consequences,  as  has  been  seen  already  in 
acute,  one  has,  unfortunately,  too  often  to 
recognise  the  futility  of  treatment,  and 
the  only  hope  may  lie  in  the  possibility 
of  a  syphilitic  taint  being  at  the  root  of 
the  mischief.  The  long  and  persistent 
administration  of  iodide  of  potassium  and 
mercury,  separately  or  combined,  may  help 
here,  as  in  other  late  manifestations  of 
acquired  syphilis,  while  in  the  absence  of 
that  taint  they  may  possibly  tend  to  the 
absorption  of  simple  inflanunatory  pro- 
ducts. Nor  should  we  fail  to  make  use  of 
counter-irritation,  in  the  shape  of  bUsters 
to  the  spine — a  mode  of  treatment  once 
in  common  vogue  for  spinal  diseases,  but 
now,  perhaps,  too  much  neglected  or  de- 
spised. 

Fractures  and  Dislocations  of  the 
Spine. — Simple  dislocation  without  fracture 
is  not  so  imconunon  as  it  was  at  one  time 
thought  to  be,  and  it  is  in  such  cases,  rather 
than  in  cases  of  fracture  or  fracture-disloca- 
tion, that  recovery  is  most  likely  to  ensue. 
And  the  reason  thereof  is  that  in  simple  dis- 
location the  spinal  cord  is  much  less  liable  to 
severe  injury,  that  its  structure  is  less  likely 
to  be  disorganised  by  the  crushing  into  it 
of  sharp  fragments  of  bone,  and  that  there 
is  a  better  chance  of  being  able  to  remove 
the  simple  pressure  which  the  displaced 
vertebrae  are  exercising  upon  it.  Thus  ac- 
curate diagnosis  is,  if  possible,  of  supreme 
moment.  That  a  grave  injury  has  been 
inflicted  on  the  cord  can  be  told  at  once 
with  only  too  much  certainty,  for  on  that 
point  the  immediate  paraplegia  leaves  no 
doubt ;  but  we  have  to  discover  how  and 
where  the  lesion  has  been  caused.  The 
point   where    can   be   learned  by   applica- 


tion of  our  knowledge  of  nerve-distribution, 
and  by  deciding  the  line — often  a  hyper- 
aBsthetic  line — where  palsy  begins  ;  but  the 
manner  how,  whether  by  instant  crush  from 
displaced  bones,  by  the  simple  pressure  of 
extravasated  blood,  by  severe  bend  and 
therefore  disorganisation  of  the  cord,  or 
by  simple  concussion  of  the  cord,  is  fre- 
quently a  matter  of  the  greatest  uncer- 
tainty. We  have  to  fall  back  upon  a  his- 
tory of  the  accident,  and  upon  careful 
examination  of  the  spine  itself,  to  feel  or 
see  whether  there  be  any  projection  or 
displacement  obviously  discoverable  by 
physical  signs. 

The  presence  of  a  projection,  and 
therefore  of  displacement,  should  at  once 
raise  the  question  whether  steps  should 
not  forthwith  be  taken  to  reduce  it,  so 
that  the  surgeon  may  remove  the  pres- 
sure from  the  cord,  and  give  the  best 
chances  of  recovery.  If  the  cord  itself  be 
Tindamaged,  and  the  paraplegic  symptoms 
be  simply  due  to  the  pressure  of  displaced 
bone  upon  it,  then — as  the  record  of  several 
cases  has  proved  abundantly — the  symptoms 
may  at  once  subside,  and  recovery  may  in 
the  end  ensue,  when  time  has  been  given 
for  repair  of  the  spinal  injury.  And  even 
when  there  is  something  worse  than  simple 
pressure,  and  the  cord  is  being  lacerated  by 
some  sharp  fr-agment  of  bone,  the  reduction 
of  displacement  may  perchance  release  the 
cord,  and  thereby  lessen  the  risks  of  in- 
flannnation and  add  to  the  chances  of  life. 
Help  in  diagnosis  may  be  obtained  from 
knowing  the  site  of  the  injury ;  for  of  the 
three  regions,  cervical,  dorsal,  and  lumbar, ' 
pure  dislocations  are  found  most  often  inj 
the  first,  and  as  we  go  lower  down  dis- 
locations become  rarer  and  fractures  more  | 
common,  though  commonest  of  all  are' 
the  two  combined.  In  whatever  region 
dislocations  occur  the  intervertebral  sub- 
stajice  is  more  or  less  torn  and  lacerated, 
and,  as  a  rule,  the  vertebra  which  is  upper 
at  the  seat  of  separation,  carrying  with  it 
all  the  vertebrae  above  it,  is  dislocated  for- 
wards on  that  which  is  below,  as,  for  ex- 
ample, the  fifth  cervical  upon  the  sixth ; 
and  post  mortem  we  never  find  a  vertebra 
separated  from  both  its  neighbours.  One 
or  both  of  the  articular  processes  are  usu- 
ally at  the  same  time  dislocated,  while  there 
is  an  almost  infinite  variety  in  both  the 
character  and  degree  of  the  injuries  to 
ligamentous  structures. 

Everything,  doubtless,  depends  on  the 
mode  and  severity  of  the  accident,  whether 
the  separation  be  great  or  little,  whether  it 
be,  or  be  not,  associated  with  fracture,  and 
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whether  the  cord  be  much  or  little  damaged. 
Here,  again,  there  is  infinite  variety.  In  the 
cervical  region,  for  example,  there  may  run, 
in  connection  with  the  dislocation,  a  line  of 
fracture  through  the  spinous  processes  or 
the  laminae  of  the  displaced  vertebra  and 
its  neighbours.  There  may  also  be  fracture 
through  one  or  more  of  the  bodies,  but 
whatever  the  precise  lesion,  whether  in 
this  region  or  in  others,  it  sometimes  hap- 
pens that  by  its  own  natural  resilience,  and 
by  that  of  its  various  ligaments,  the  dis- 
placement is  only  momentary,  and  the 
spine  at  once  springs  back  into  its  natural 
position.  But  in  that  moment  the  damage 
to  the  cord  was  done.  Lower  than  the 
cervical  region  pure  dislocations  are  ex- 
tremely rare,  for,  in  consequence  of  the 
anatomical  formation  of  the  dorsal  and 
lumbar  vertebrae,  a  much  greater  force  is 
necessary  to  produce  separation,  and  frac- 
ture with  dislocation  is  almost  invariably 
found.  The  line  of  fracture  may  run 
through  almost  any  point  of  the  vertebral 
arches ;  there  may  be  endless  variety  in 
the  extent  of  the  displacement  of  parts  so 
detached,  and  very  commonly  there  is  frac- 
ture through  a  vertebral  body  also.  The 
chances  of  successful  reduction  of  displace- 
ment in  the  lower  parts  of  the  column  are, 
unhappily,  small,  for  it  is  well-nigh  impos- 
sible to  use  sufficient  force  in  the  right 
direction,  and  it  is  questionable  whether  in 
any  but  a  small  minority  of  cases  good 
will  result  from  prolonged  attempts  to 
replace  the  parts  in  their  proper  relative 
positions.  Post-mortem  examination  proves 
only  too  clearly  that  the  displacement  is  often 
permanent  and  irreducible,  and  that  the 
spinal  cord  has  been  irreparably  damaged. 
It  is  found  soft,  pulpy,  and  diffluent  at  the 
seat  of  injury,  either  because  it  has  been 
crushed  by  the  displaced  bones,  or  because 
its  structure  gave  way  in  the  excessive  bend 
to  which  it  was  subjected.  For  these  in- 
juries, in  whatever  region,  are  most  com- 
monly caused  by  some  severe  and  sudden 
bend  of  the  spine,  usually  fr-om  indirect 
violence,  in  such  a  manner  that  the  spine 
is  bent  upon  itself,  the  weight  of  the  parts 
above  and  below  the  site  of  bend  adding 
momentum  to  the  original  violence. 

Cases  are  not  few  where  a  wholly  unsus- 
pected fracture — *  latent '  fracture,  as  it  has 
been  termed — has  been  found  after  death, 
while  both  the  nature  of  the  accident  and 
the  symptoms  afterwards  had  led  to  the 
behef  that  none  was  present.  Settled  pain 
in  the  region  of  one  or  two  vertebrae,  in- 
creased by  manipulation  of  the  spinous 
processes,  and  a  sense  of  weakness  or  want 


of  support  at  one  point  of  the  back,  may 
be  the  only  symptoms  present — symptoms 
wholly  subjective,  but  nevertheless  deserv- 
ing of  great  regard  in  face  of  the  risk  of 
secondary  implication  of  central  structures- 
Extravasation  of  blood  within  the  theca 
vertebralis,  meningitis,  m;7elitis,  suppura- 
tion,— these  are  the  dangers  to  be  feared, 
and  we  name  them,  not  because  they  are 
common  results  of  simple  fracture  without 
immediate  injury  to  parts  within  the  canal ; 
but  rather  as  a  warning,  and  forcibly  to 
urge  the  need  of  taking  all  conceivable  care 
until  time  has  been  given  for  reunion  of 
the  fracture. 

Dislocations  of  certain  Vertebra. — 
Dislocation  of  the  occiput  from  the  atlas 
is  so  rare  that  it  may  be  left  out  of  account 
in  treating  of  spinal  injuries,  but  dislo- 
cation of  the  atlas  from  the  axis  is  by 
no  means  uncommon,  as  the  result  of 
falls  upon  the  neck  or  head,  or  of  any 
sudden  strain  upon  the  uppermost  part 
of  the  spine,  such  as  must  be  caused  in 
execution  by  hanging.  Death  is  usually 
instantaneous  from  crush  of  a  vital  part 
of  the  cord,  for  the  rupture,  which  is  almost 
invariable,  of  ligamentous  structures — of  the 
transverse  ligament  usually,  of  one  or  both 
check  ligaments  according  to  the  nature 
and  violence  of  the  accident — allows  the 
cord  to  be  pressed  forwards  from  behind 
and  squeezed  against  the  odontoid  process. 
A  like  result  may  ensue  from  sudden  and 
violent  rotation  of  the  head,  whereby  one 
of  the  check  ligaments  is  torn,  and  lacera- 
tion of  others  immediately  follows.  Instant 
death  is  the  usual  rule,  but  even  in  this 
region,  bearing  within  it  structures  essential 
to  Ufe,  there  are  exceptions. 

Dislocations,  uncomplicated  with  some 
fracture,  are  almost  unknown  between  the 
axis  and  the  third  vertebra^  separations  be- 
tween the  first  and  second  being  the  usual 
injury  in  this  part  of  the  neck.  The  cases, 
however,  are  numerous  in  which  there  has 
been  fracture,  with  or  without  displacement, 
of  the  upper  vertebrae,  both  from  direct  and 
indirect  violence,  and  not  a  few  where  union 
has  taken  place  and  death  been  due  to  some 
other  cause.  It  is  in  the  lower  part  of  the 
neck — below  the  third  vertebra,  that  is — 
where  dislocations  most  commonly  occur, 
giving  rise,  in  addition  to  the  symptoms  o: 
cord-injury,  to  local  pain,  undue  mobiHty,de 
formity,  irregularity  or  gaping  of  the  spinous 
processes,  and,  in  some  instances,  well- 
marked  projection  in  the  pharynx,  with,  it 
may  be,  difficulty  in  swallowing.  Reduc- 
tion should  be  attempted,  if  need  be  under 
the  influence  of  an  anaesthetic,  as  soon  as 
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possible,  warning  having  been  given  before- 
hand, both  to  the  patient  and  his  friends, 
that  the  procedure  of  reduction  is  not  with- 
out its  own  immediate  dangers. 

Unilateral_dislocatipn§  may  occur  in  the 
cerv^Cat-ispine ;  separation  of  an  inferior 
articular  process  from  the  superior  of  the  ver- 
tebra next  below  it  being  sometimes  caused 
by  sudden  and  extreme  rotation  of  the  neck, 
or  even  by  turning  the  head  too  sharply  to 
one  side.  The  diagnosis  is  comparatively 
easy;  the  face  is  turned  and  fixed  towards 
the  side  opposite  to  the  injury,  there  is 
obvious  deformity  and  local  pain,  and  more 
or  less  of  paralysis.  Beduction  must  be  un- 
dertaken at  once,  by  forcible  traction  on  the 
head,  so  as  to  disengage  the  processes,  and 
then  turning  the  head  and  upper  spine  into 
their  proper  axis.  Counter-extension  may 
be  obtained  by  placing  the  knees  against 
the  patient's  shoulders,  and  success  is  often 
indicated  in  the  reduction  of  this  disloca- 
tion, as  of  others  which  are  bilateral,  by  an 
audible  snap.  The  prognosis  is  favourable 
or  the  reverse  according  to  the  amount 
of  palsy — of  probable  damage,  that  is,  to 
central  structures — and  to  the  presence  or 
absence  of  fracture.  The  after-treatment 
should  obviously  be  directed  to  securing  per- 
fect rest  and  immobihty  for  several  weeks 
after  the  accident — a  matter  of  no  small 
difficulty,  it  may  be,  in  bilateral  disloca- 
tions when  continuous  extension  may  have 
to  be  maintained  in  order  to  prevent  a 
return  of  the  dislocation. 

Paraplegia,  or  paralysis  of  motion  and 
sensation — of  motion,  usually,  more  com- 
plete than  of  sensation — of  all  parts  below 
the  seat  of  injury,  enables  us  to  fix  the 
level  of  the  spinal  injury  and  of  the  cord 
lesion ;  in  the  estimation  of  which  it  must 
be  borne  in  mind  that  the  cord  is  usually 
crushed  at,  or  a  little  below,  the  level  of  the 
lower  border  of  the  displaced  vertebra,  and 
that  the  nerves  issue  from  the  spinal  canal 
at  a  lower  level  than  their  origin  from  the 
cord.  Their  obhquity  within  the  canal 
gradually  increases  from  above  downwards, 
and  the  nerve-supply  is  thus  interrupted 
lower  than  the  number  of  the  displaced 
vertebra  imphes ;  while  conversely,  when 
we  are  endeavouring  to  decide  the  site  of 
spinal  injury  by  noting  which  nerves  are 
completely  paralysed,  the  fracture  is  really 
higher  up  than  the  level  at  which  such 
nerves  come  out  of  the  spine.  Prognosis 
depends  materially  upon  an  accurate  know- 
ledge of  the  site  of  the  lesion.  The  higher 
we  ascend  in  the  column,  the  greater  is 
the  danger  to  life,  for  the  nearer  are  we  to 
the  respu-atory  centres,  whose  early  involve- 


ment in  inflammation  is  surely  fatal.  The 
cervical  nerves,  the  eighth  alone  excepted, 
are  named,  it  must  be  remembered,  irojn 
the  vertebra  above  which  they  come  out, 
and  the  fourth  cervical  nerve,  which  chiefly 
supplies  the  diaphragm,  issues  above  the 
fourth  cervical  vertebra,  and  upon  the  im- 
pHcation  of  its  centres  virtually  depend  the 
chances  of  recovery,  and  the  length  of  Ufe. 
Cases  are  on  record,  however,  in  which 
life  has  been  prolonged  even  after  severe 
damage  to  the  cord  above  the  origin  of  the 
phrenics — a  circumstance  due,  in  all  pro- 
babiUty,  to  the  fact  that  the  cord  had  not 
been  injured  in  its  entu-e  thickness. 

The  chances  of  Hfe  are  natm-ally  much  \ 
lessened  when  diaphragmatic  breathing 
alone  remains,  the  thoracic  muscles  of  re- 
spiration being  paralysed.  The  diagnosis  of 
this  form  of  breathing  is  free  from  much 
difficulty,  its  departure  from  the  normal 
being  most  striking  and  characteristic.  The 
thoracic  walls  do  not  remain  motionless, 
as  might  be  expected  from  palsy  of  the 
muscles  which  move  them ;  but,  by  the  in- 
fluence of  atmospheric  pressure,  they  move  , 
at  the  wrong  time,  sinldng  when  the  dia- 
phragm descends,  and  rising  somewhat 
suddenly  when  the  diaphragm  becomes 
flaccid.  Thus  the  enlargement  of  the 
chest-cavity,  from  contraction  of  the  dia- 
phragm, is  counteracted  by  sinking  in  of 
the  chest-walls  just  at  the  very  moment 
when  they  ought  to  be  expanding,  and 
extra  work  is  thus  thrown  upon  the  dia- 
phragm. Eespiration  therefore  becomes 
gradually  more  and  more  embarrassed, 
although  sometimes  it  is  marvellous  how 
long  Hfe  may  continue  with  diaphragmatic 
breathing  alone.  The  lower  the  seat  of  in- 
jury, the  less  lilielihood  is  there  of  the  cord 
having  been  entirely  destroyed,  and  the  cases 
are  not  few  in  which  after  fracture-disloca- 
tion in  the  lower  dorsal  and  lumbar  regions, 
there  has  been  recovery  sufficient  to  allow 
of  very  fair  enjoyment  of  hfe.  In  such 
cases  it  is  most  important  to  re-educate  the 
paralysed  muscles,  so  soon  as  time  has 
been  allowed  for  consolidation  of  the  frac- 
ture ;  for  if  any  healthy  structure  remains, 
the  functional  restoration  of  the  cord  may 
be  materially  advanced  both  by  exercise  of 
the  will  upon  the  paralysed  muscles,  and 
by  the  proper  and  persevering  use  of  elec- 
tricity, by  galvanisation  of  the  cord  and  of 
the  nerves  and  muscles  below  the  seat  of 
lesion,  to  call  them  into  activity  and  re- 
open the  obstructed  paths  in  the  medulla. 
It  is  a  great  mistake  to  rest  satisfied  with 
Hfe  having  been  spared,  and  not  to  make 
most  strenuous  efforts  at  an  early  date  to 


Back  and  Spine,  Injuries  of  the 


133 


bring  about  some  restoration,  be  it  only 
partial,  of  the  functions  of  the  cord. 

Paralysis  of  the  bladder,  as  a'.3^fiMl(nile, 
is  complete,  owing  to  the  fact  that  o^otii  sets 
of  muscles  which  govern  the  act  of  mic- 
turition are  paralysed.  But  we  may  have 
palsy  of  the  one  without  the  other,  and 
the  separate  and  seemingly  contradictory 
phenomena  of  retention  and  incontinence. 
The  sphincter  vesicse  and  the  detrusor 
urinse  have,  in  all  probability,  distinct  and 
antagonistic  centres  in  the  cord.  The 
healthy  act  of  micturition  consists  in  reflex 
excitation  and  action  of  the  detrusor  with, 
at  the  same  time,  inhibition  of  the  centres 
of  the  sphincter,  which  thereupon  relaxes ; 
and  although  these  centres  usually  act 
automatically  on  the  requisite  stimulus, 
they  are  under  volimtary  control  during 
the  integrity  of  the  spinal  cord.  If  this 
integrity  be  destroyed  by  lesion  above  these 
local  centres,  paralysis  will  be  complete  or 
incomplete  according  to  the  amount  of  in- 
terference with  the  spinal  centres  them- 
selves. Let  the  centres  per  se  be  unaffected, 
and  the  cord  destroyed  higher  up,  all  volun- 
tary control  is  cut  off,  and  micturition  may 
occur  in  a  seemingly  natural  way  from  time 
to  time  as  the  bladder  fills,  without  the 
knowledge  of  the  patient.  On  the  other 
hand,  the  character  of  the  act  may  vary 
according  to  the  affection  of  the  local 
centres  themselves.  Opinions  have  dif- 
fered as  to  the  advisability  of  using  the 
catheter  in  these  cases,  some  surgeons 
deeming  it  unnecessary,  others  fearing  that 
cystitis  may  be  caused  thereby.  There 
need,  however,  be  no  difficulty  in  avoiding 
the  introduction  of  septic  or  unclean  matter 
into  the  bladder  by  the  use  of  an  instru- 
ment which  is  perfectly  clean,  for  which 
purpose  it  is  well  to  keep  the  catheter  con- 
tinuously in  carbolised  water ;  and  there  can 
be  no  question  as  to  the  desirability  of  pre- 
venting the  patient,  or  his  bed-clothes,  from 
being  perpetually  soaked  in  urine.  On  the 
whole  it  seems  better  to  use  a  soft  catheter 
morning  and  evening,  or  oftener  if  need  be, 
to  ensure  the  complete  evacuation  of  the 
bladder,  to  avoid  the  smell  of  incessant 
urinary  flow,  and  to  keep  the  patient  dry. 
But,  above  all  things,  let  care  be  taken 
that  the  catheter  is  absolutely  clean,  and 
that  it  be  passed  with  all  tenderness. 

The  act  of  defaecation,  like  thai  of 
micturition,  is  a  complicated  one,  for  al- 
though under  voluntary  control,  it  is  also 
under  the  immediate  influence  of  spinal 
centres,  of  which  one  is  for  the  muscles  of 
expulsion,  the  other  for  the  sphincter  to 
close  the  orifice.     Contraction  of  the  one 


set  of  muscles,  and  relaxation  of  the  other 
ordinarily  go  together;  but  if  voluntary 
control  be  withdrawn,  defaecation  may 
occur  unknown  to  the  patient,  whenever  his 
rectum  is  sufficiently  loaded  to  excite  the 
reflex  act  of  expulsion,  the  sphincter  being 
at  the  same  time  paralysed.  The  rectum, 
however,  is  not  so  continuously  filled  as  the 
bladder,  and  there  is  no  constant  discharge 
of  faeces,  as  there  is  of  urine  when  the 
sphincter  vesicae  is  paaralysed.  Be  the  pre- 
cise nervous  mechanism  what  it  may,  the 
difficulty  and  duty  arise  of  endeavouring  to 
keep  the  patient  clean  and  dry.  Occasion- 
ally, however,  we  meet  with  the  opposite 
trouble  of  constipation  from  the  normal  peri- 
stalsis of  the  intestines  being  annihilated, 
and  to  this  may  be  added  alarming  tym- 
panites from  palsy  of  the  intestine. 

Interference  with  the  normal  action  of 
yet  other  supposed  centres  in  the  cord  gives 
rise  to  a  symptom  very  often  met  with  in 
cases  of  fracture- dislocation,  i.e.  priapism 
— a  vascular  turgescence,  or  quasi-erection, 
of  the  penis,  which  is  most  frequently  seen  ii 
after  injuries  high  up,  but  which  may  be  j 
present  when  the  lesion  is  quite  low  down,  I 
even  in  the  lower  dorsal  or  lumbar  region. ) 
This  used  to  be  regarded  as  a  symptom  of 
grave  import,  but  probably  without  due 
warranty,  for  there  is  no  evidence  to  show 
that,  by  itself,  it  is  a  more  certain  evidence 
than  others  are  of  grave  and  fatal  injury  to 
the  cord.  The  precise  manner  in  which  pria- 
pism is  caused  is  not  known.  By  some  it 
is  thought  to  be  a  merely  passive  condition, 
due  to  vaso -motor  palsy,  which  permits 
fiUing  and  distension  of  the  vessels  of  the 
erectile  tissue  ;  while  others  look  upon  it  as 
due  to  irritation  of  supposed  sexual  centres 
in  the  lumbar  portion  of  the  cord. 

Few  questions  in  connection  with  these 
injuries  of  the  spine  and  spinal  cord  are  of 
greater  interest  than  the  variations  of  tem- 
perature observed  in  different  cases.  It  seems 
impossible  to  predict  of  any  injury  that  it 
will  be  followed  by  a  high  temperature  or  by 
a  low  one,  and  Uttle  more  has  yet  been  done 
in  elucidation  of  the  differences  than  the 
careful  observation  of  unusual  examples  of 
one  condition  or  the  other.  Excessively 
high  temperatures  of  the  paralysed  parts 
have  been  most  often  met  with  in  injuriesj 
of  the  cervical  cord;  but  yet  very  low 
temperatui'es  have  been  noted  in  apparently 
similar  cases,  while  in  some  an  early  high 
temperature  has  been  followed  by  an  ab- 
normally low  one  until  the  time  of  death. 
As  far  as  can  be  told,  there  is  no  special 
lesion  to  account  for  these  differences.  It 
has  been  observed,  however,  that  in  cases 
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of  high  temperature  the  pulse  is  usually  full 
and  bounding,  while  in  the  opposite  the  pulse 
is  small  and  feeble,  and  to  Mr.  Hutchmson 
we  owe  the  suggestion  that  the  character  of 
the  circulation  really  determiaes  the  degree 
of  temperature.  Parts  paralysed  naturally 
develop  less  heat,  and  when  nearly  the 
whole  body  becomes  a  cooling  area,  as  after 
cervical  injuries,  the  bodily  temperature  will 
be  low  unless  the  strength  of  the  circulation 
be  such  that  the  free  supply  of  blood  to  the 
paralysed  area  not  only  prevents  a  fall  in 
temperature,  but  even  creates  a  balance  on 
the  other  side.  Notwithstanding  thermo- 
metrical  observations,  the  whole  question  of 
temperature  variations  is  still  very  obscure. 

Bedsores  and  changes  in  the  urinary 
excretion  demand  the  attention  of  the  sur- 
geon ;  for,  though  not  adding  materially  to 
the  patient's  suffering,  they  have  their  own 
special  dangers.  See  Bedsores  ;  Bladder, 
Diseases  of  the. 

Concussion  of  the  Spinal  Cord. — The 
question  whether  there  is  such  a  thing  as 
true  'concussion  of  the  spinal  cord'  need 
not  long  detain  us.  That  the  brain  may  be 
structm-ally  injured  by  pm-e  concussion  is 
of  course  an  accepted  fact  within  the  ex- 
perience of  all,  but  it  is  a  wholly  different 
matter  with  reference  to  lesion  of  the  spinal 
cord.  Medical  literature,  it  is  true,  con- 
tains not  a  few  cases  of  traumatic  lesions  of 
the  cord,  which  have  been  attributed  to  the 
effects  of  concussion ;  but  in  the  judgment 
of  the  writer  this  has  been  the  result  of  a 
too  ready  trust  in  a  supposed  analogy  be- 
tween the  brain  and  the  spinal  cord.  It 
has  not  been  sufficiently  recognised  that  the 
physical  surroundings  of  these  two  organs 
are  widely  different ;  and  it  does  not  follow 
in  the  least  that  because  they  are  parts  of 
one  system  they  are  therefore  both  liable  to 
the  same  form  of  injury.  The  brain  is  so 
lodged  in  the  skull  as  to  be  especially  prone 
to  suffer  structural  injury  from  concussion- 
blows  upon  the  head ;  the  spinal  cord,  on 
the  contrary,  surrounded  by  fat  and  fluid 
and  suspended  to  the  sides  of  the  chamber 
in  which  it  lies,  is  placed  so  as  to  be  securely 
protected  from  any  evil  consequences  of 
similar  injuries  to  the  back  or  spine,  and 
the  analogy  between  brain  and  spinal  cord  is 
in  this  respect  deceptive  and  unwarranted. 
Nevertheless  there  are  cases  of  cord-lesion 
which  can  be  satisfactorily  explained  on  no 
other  hypothesis  than  that  of  concussion ; 
but  when  we  have  excluded  those  cases 
where  the  bruising  of  the  cord  has  been 
produced  by  actual  crush  of  displaced  verte- 
brae, by  severe  and  sudden  bend  of  the  cord 
itself,  or  where  the  symptoms  have  been  due 


to  the  pressure  of  blood,  it  is  singular  how 
very  few  remain.  And  it  is  well  that  it  should 
be  so,  for  a  new  danger  would  be  added  to  life 
if  an  organ  of  such  vast  importance  in  the 
animal  economy  as  the  spinal  cord  were  Hable 
to  structural  lesion  from  the  same  kinds  of 
force  as  cause  concussion-lesion  of  the  brain. 
A  lesion  which  may  be  of  small  size  and 
possibly  of  small  moment  in  the  case  of  the 
brain,  cajinot  be  otherwise  than  of  great 
moment,  even  if  only  of  small  size — in  the 
case  of  an  attenuated  and  slender  cord 
which  is  the  sole  medium  of  conununication 
between  distant  parts.  And  happily,  as  a 
matter  of  fact,  the  spinal  cord  is  very  rarely 
thus  injured  in  the  absence  of  injury  to  the 
form  and  structural  integrity  of  the  spinal 
column. 

The  Operation  of  Trephining  the 
Spine  proposed  many  years  ago,  and  adopted 
several  times,  has  made  no  progress  in  sur- 
gery, nor  is  it  likely  to  do  so.  In  cases  of 
fracture -dislocation  the  cord  is  usually 
damaged  irreparably ;  and  when  permanent 
pressure  is  exerted  on  the  marrow  by  dis- 
placed bone,  exact  diagnosis  is  often  im- 
possible, and  the  physical  difficulties  of  re- 
moving or  elevating  the  displaced  vertebra 
— be  it  remembered  the  body  of  a  vertebra, 
and  therefore  far  removed  from  the  surface 
— would  be  almost  insuperable.  And  we 
should  add  gravely  to  the  dangers  of  the 
case  by  laying  open  the  spinal  canal.  Here, 
again,  a  too  ready  assumption  of  analogy 
between  brain  and  spinal  cord  led  in  all 
probability  to  this  operation,  which  a  clearer 
understanding  of  the  physical  differences  in 
the  situation  of  the  two  organs  would  have 
shown  to  be  little  feasible,  and  less  likely 
to  be  followed  by  good  results.  It  is  an 
operation  not  within  the  range  of  practical 
surgery. 

Punctured  Wounds.  —  Some  of  the 
most  formidable  injuries  with  which  the 
surgeon  has  to  contend  are  punctured 
wounds  in  the  cervical  region.  The  hori- 
zontal direction  of  the  spinous  processes 
in  this  part  of  the  column  renders  it  com- 
paratively easy  to  open  the  spinal  canal, 
to  incise  the'Theca  vertebralis,  or  even  to 
wound  the  cord ;  but  in  other  regions  also 
the  spinal  canal  may  be  opened  by  some 
sharp  instrument,  such  as  the  point  of  a 
sword,  if  the  force  of  the  blow  has  been 
great,  and  its  direction  sufficiently  obUque. 
The  extent  of  the  injury  will  be  revealed 
only  by  the  resultant  symptoms  of  nerve-im- 
pairment, of  more"  or  less  paralysis,  and 
possibly  also  by  the  escape  of  cerebro-spinal 
fluid.  'VNTiile  surgically  of  the  gravest  mo- 
ment, these  cases  are,  at  the  same   time^ 
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worthy  of  all  study  from  the  Ught  thrown  by 
the  symptoms  on  the  physiology  of  the  cord. 
The  danger  of  meningitis  is  great,  and  if 
the  cord  has  been  womided,  there  is  risk 
that  repair  may  be  imperfect,  or  that  the  in- 
jury may  be  the  starting-point  of  secondary 
degeneration.  It  is  important  to  cleanse 
and  close  the  wound,  removing  any  foreign 
body  suspected  to  be  present,  and  to  keep 
the  spine  at  perfect  rest. 

Little  less  serious,  because  of  the  diffi- 
culty of  treatment,  are  punctured  wounds 
of  the  large  vessels  in  the  posterior  part 
of  the  neck :  the  posterior  auricular,  the 
arteria  princeps  cervicis,  and  the  occipital, 
the  vertebral,  and  profunda  cervicis.  The 
record  of  cases  seems  to  show  that  liga- 
tiu'e  of  the  carotid  trunk  is  usually  of 
little  lasting  avail  for  the  arrest  of  haemor- 
rhage from  its  branches,  owing  to  the 
very  free  cross-anastomoses,  while  ligature 
of  the  first  part  of  the  subclavian  is  like- 
wise impracticable.  The  surgeon  must 
therefore  rely  on  the  less  formidable  pro- 
cedure of  finding,  by  careful  dissection,  the 
precise  vessel  which  has  been  wounded, 
and  placing  a  ligature  above  and  below  the 
bleeding  point.  This  is  the  line  of  practice 
which  ought  invariably  to  be  followed,  if 
the  hsemorrhage  is  such  as  to  indicate  that 
any  large  vessel  has  been  wounded.  The 
danger  to  the  patient  even  of  free  incision, 
to  find  and  secure  the  vessel,  is  far  less  than 
that  of  repeated  haemorrhages  and  burrow- 
ing of  blood  throughout  the  tissues  of  the 
neck.  After  punctmre  of  the  vertebral  ar- 
tery, however,  it  may  be  no  easy  matter  to 
put  a  Hgature  upon  it  as  it  lies  within  its 
bony  canal,  and  ordinary  pressure  upon  the 
surface  is  likewise  of  little  or  no  use  in 
arresting  the  bleeding.  It  is  essential  to 
expose  the  bleeding  point,  and  here  success 
has  attended  the  practice  of  careful  plugging 
against  the  transverse  process ;  and  in  a  re- 
cent case  the  plan  was  adopted  of  plugging 
with  antiseptic  material  which  it  was  pos- 
sible to  leave  in  the  wound  long  enough  to 
secure  complete  occlusion  of  the  vessel. 

In  all  these  operations  it  is  important 
to  carry  out  most  thorough  antiseptic  treat- 
ment, so  as  to  avoid  the  risk  of  spreading 
suppuration  in  the  deeper  parts  of  the  neck. 
For  suppuration  itself  may  lead  to  opening 
of  some  deep  vessel,  and  in  a  remarkable 
case,  recently  under  the  care  of  Mr.  Banks, 
of  Liverpool,  when  the  patient  had  nearly 
perished  fi-om  loss  of  blood,  that  surgeon 
.cleared  out  a  huge  mass  of  putrid  blood- 
jclot  which  filled  up  the  whole  posterior 
part  of  the  neck  from  mastoid  process  to 
Iclavicle,  and  applied  ligatures  with  success 


at  the  very  origin  of  the  occipital  artery,  j 
just  in  front  of  the  transverse  process  of  the/ 
atlas,  where  the  bleeding  point  was  found.! 
Antiseptic  surgery  and  antiseptic  plugging) 
hold  out  better  hope  of  success  than  has 
hitherto  often  attended  the  treatment  of 
these  very  dangerous  wounds  of  the  verte- 
bral artery;  while  the  avoidance  of  after- 
suppuration  goes  a  long  way  to  render  less 
formidable  the  requisite  operation  of  free 
dissection  to  find  the  source  of  haemorrhage 
after  punctured  wounds  in  the  posterior 
parts  of  the  neck.       Herbert  W.  Page. 

BACTERIUM.— An  oval  or  ellipsoidal 
micro-organism,  forming  a  definite  genus  in 
the  class  of  Schizomycetes,  viz.  the  micro- 
bacteria  of  Cohn.  As  a  rule  the  length  is 
never  more  than  twice  the  breadth.  The 
term  bacterium  was  formerly  used  to  denote 
the  whole  class  of  Schizomycetes,  but  it  is 
now  restricted  to  those  falling  under  the 
above  definition. 

For  general  characters,  see  the  article 
Schizomycetes. 

The  bacteria  reproduce  themselves 
mainly  by  fission.  There  has  also  been 
described  (DaUinger)  a  fusion  of  two  in- 
dividuals (jB.  te7'mo)  with  the  resultant 
formation  of  a  cyst  containing  spores,  which 
on  liberation  develop  into  adult  bacteria. 

(1)  Sapric  Bacteria  are  two,  as  known 
at  present,  and  the  first  is  more  important, 
being  supposed  to  be  the  agent  by  means  of 
which  putrefaction  goes  on  in  animal  fluids, 
resulting  in  the  formation  of  the  alkaloidal 
substance  sepsin,  the  poison  of  sapraemia. 

jB.  termo.  Usually  dumb-bell  in  shape, 
perhaps  firom  rapid  multipHcation.  Injection 
into  the  tissues  or  blood  of  animals  produces 
no  effect.  It  is  very  active,  and  provided 
with  a  flagellum. 

B.  lineola.  Found  in  ponds,  and  forms 
the  common  bacterium  fongus  on  boiled 
potatoes.    It  is  larger  than  B.  termo. 

(2)  The  Pathogenic  Bacteria  are  very 
interesting  firom  their  excessive  virulence. 

B.  sej)ticcemi(B  (Koch  &  Davaine)  is  an 
oval  organism,  the  protoplasm  of  which  is 
collected  at  each  end,  leaving  a  central  clear 
space.  That  observed  by  Koch  was  found 
in  septicaemia  of  birds,  being  obtained  from 
putrid  meat,  while  Davaine's  experiments 
were  carried  out  in  rabbits,  the  organism 
being  derived  fi:om  putrid  ox-blood.  The 
latter  organism  exists  in  the  blood  to  such 
an  extent  that  a  biUionth  of  a  drop  has 
proved  fatal,  and  even  a  trillionth  (Davaine). 

JB.  of  cJiicTcen  cholera.  The  organism  of 
this  infectious  disease  is  supposed  to  be  a 
bacterium.  .  Victor  Horsley. 
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BALANITIS  is  an  inflammation  of 
the  mucous  membrane  covering  the  glans 
penis.  It  may  be  the  result  simply  of 
want  of  cleanliness,  and  this  is  especially 
the  case  in  young  subjects  with  long 
foreskins.  It  is,  however,  more  usually 
an  accompaniment  of  gonorrhoea,  and 
arises  from  the  extension  of  the  inflamma- 
tion of  the  urethra  to  the  surface  of  the 
glans  penis.  A  further  extension  of  the 
disease  to  the  mucous  layer  of  the  prepuce 
constitutes  what  is  called  balano-posthitis. 
The  symptoms  are  itching  and  swelling 
both  of  the  glans  and  the  prepuce,  which 
latter  sometimes  becomes  oedematous. 
There  is  also  a  profuse  discharge  of  fetid 
pus.  If  the  prepuce  can  be  drawn  back 
and  the  glans  exposed,  the  latter  will  be 
found  swollen,  red,  and  bathed  in  fetid  dis- 
charge. Frequently  the  epithelium  be- 
comes eroded,  leaving  superficially  ulcerated 
surfaces. 

Sometimes  crops  of  herpetic  vesicles 
appear,  which  run  together,  forming  ulcers 
which  might  possibly  be  mistaken  for 
chancres.  In  fact,  it  is  necessary  to  re- 
member that  a  balanitis  may  be  caused  by 
syphilitic  chancrous  erosion  of  the  glans. 
The  absence  of  urethral  discharge,  the  de- 
fined ulcer,  the  induration,  and,  especially 
the  history  as  to  the  period  of  incubation, 
will  all  help  towards  the  formation  of  a 
correct  diagnosis  in  such  a  case.  The 
extension  of  the  inflammation  to  the  pre- 
puce is  marked  by  a  still  further  sweUing 
of  that  part,  caused  by  effusion  into  the 
cellular  tissue  between  its  two  surfaces ; 
the  result  being  complete  inability  to  re- 
tract the  prepuce,  constituting  a  phimosis. 

It  is  in  conditions  like  this  that  some 
difficulty  arises  in  making  a  right  diagnosis 
as  to  whether  the  patient  is  suffering  from 
gonorrhoea  or  syphilis.  The  absence  of 
any  history  of  a  sore,  the  failure  to  detect 
any  indurated  or  painful  spot  beneath  the 
prepuce,  the  unmixed  purulent  discharge, 
the  scalding  on  passing  water,  and  the 
presence  of  chordee,  are  all  symptoms 
leading  to  the  conclusion  that  the  case  is 
one  of  balanitis  arising  from  the  infection 
of  a  gonorrhoea.  On  the  other  hand,  the 
history  of  the  presence  of  a  sore,  and  the 
detection  of  a  painful  and  indurated  spot 
beneath  the  prepuce,  the  admixture  of 
blood  with  the  discharge,  the  enlargement 
of  the  inguinal  glands,  and  the  absence  of 
scalding  and  chordee,  would  all  point  to 
the  presence  of  a  chancre  beneath  the  in- 
flamed prepuce.  When  the  prepuce  is  short 
and  the  orifice  small,  a  paraphimosis  is 
occasionally  formed  by  the  prepuce  slipping 


back  behind  the  corona,  the  swollen  con- 
dition of  the  glans  rendering  it  impossible 
to  replace  it  at  the  moment.  The  con- 
tracted preputial  orifice  acts  as  a  tight 
constricting  band,  causing  considerable 
swelling  and  oedema  of  the  surrounding 
parts.  The  pain  is  sometimes  excruciating, 
and  unless  relief  is  soon  afforded,  ulcera- 
tion, or  even  sloughing,  of  the  parts  may 
take  place. 

The  treatment  of  balanitis  varies  with 
the  intensity  of  the  disease  and  the  com- 
plications which  require  to  be  met.  When 
it  arises  in  a  young  subject,  from  the  collec- 
tion of  secretion  beneath  a  long  prepuce, 
simple  attention  to  cleanliness  will  go  far 
to  effect  a  cure.  The  prepuce  should  be 
drawn  back  twice  or  three  times  a  day, 
and  the  parts  thoroughly  washed  with  tepid 
water  and  dried.  They  should  then  be 
dusted  over  with  a  powder  consisting  of 
equal  parts  of  starch  and  boracic  acid,  and 
the  prepuce  replaced.  In  the  event  of  a 
recurrence  of  the  disease,  circumcision 
should  be  performed  as  soon  as  the  dis- 1 
charge  has  been  arrested.  It  is  well  known 
that  amongst  the  Jewish  community  the 
rite  of  circumcision  confers  immunity 
fi:om  this  disease.  When,  however,  bala- 
nitis arises  as  a  consequence  of  venereal 
disease,  more  active  measures  are  needful. 

In  addition  to  the  ordinary  treatment  of 
gonorrhoea,  if  the  inflammation  is  confined 
to  the  glans,  it  will  often  suffice  simply  to 
cleanse  the  parts  three  or  four  times  a  day, 
and  keep  them  dusted  over  with  the  starch 
and  boracic  acid  powder,  or  the  simple 
insertion  of  dry  lint  between  the  glans  and 
the  prepuce,  frequently  changed,  will  some- 
times effect  a  cure.  If  the  disease  has 
extended  to  the  prepuce  with  much  sweU- 
ing of  the  parts,  hot  fomentations  and  an 
occasional  warm  hip  bath  will  be  found 
useful.  The  appUcation  of  nitrate  of  silver, 
either  by  passing  a  solid  stick  underneath 
the  prepuce,  round  the  glans,  or  else  by 
injecting  a  solution  (gr.  4:0-f^j.)  is  useful, 
followed  by  the  constant  use  of  a  lead  and 
opium  lotion,  applied  externally  on  lint  and 
injected  underneath  the  prepuce.  As  soon 
as  the  prepuce  can  be  withdrawn,  if  the , 
surface  of  the  glans  is  found  to  be  eroded, 
one  of  the  best  applications  is  the  oleate,  of 
_zinc  spread  thickly  on  lint  on  both  sides, 
^nd  inserted  between  the  glans  and  the 
prepuce.  If  phimosis  is  established  it  can 
seldom  be  needful  to  resort  to  operative 
measures  for  its  relief  during  the  acute 
condition.  Hot  fomentations,  soothing  in- 
jections, rest  in  bed,  and  keeping  the  penis 
in   an   elevated    position,   will  be    useful. 
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Shoiild  it,  however,  be  needful  to  expose 
the  glans,  the  prepuce  should  be  slit  up  on 
its  dorsal  surface,  but  the  completion  of 
the  operation  should  be  deferred  until  a 
later  period.  When  paraphimosis  exists, 
means  should  at  once  be  taken  to  effect  its 
reduction.     See  Paraphimosis. 

Paul  Swain. 

BANDAGES  are  usually  made  of  un- 
bleached calico,  but  in  special  cases  and  for 
special  purposes  a  variety  of  materials  are 
used,  the  chief  of  which  are  washed  calico, 
linen,  flannel,  lint,  muslin,  gauze,  elastic 
webbing,  and  india-rubber. 

Whatever  material  is  used  it  should  be 
sufiQciently  firm  and  strong  to  effect  the 
object  for  which  the  bandage  is  applied,  and 
at  the  same  time  be  supple  enough  to  be 
evenly  adapted  to  the  inequalities  of  the 
limb.  If  the  bandage  is  to  be  applied  wet, 
washed  caUco  should  be  used  ;  when  warmth 
combined  with  some  amount  of  elasticity  is 
required,  flannel  is  very  useful;  whilst,  if 
elasticity  is  the  property  mainly  desired, 
elastic  webbing  or  Martin's  india-rubber 
bandages  are  the  best  materials ;  if  light- 
ness and  open  meshes  into  which  plaster  of 
Paris  may  be  rubbed  are  required,  nothing  is 
better  than  the  kind  of  muslin  known  as 
crinoline. 

Bandages  are  classified  as  1.  Simple ;  2. 
Compound.  A  simple  bandage  consists  of  a 
continuous  piece  of  material  wound  up  into 
a  roller,  and  hence  called  a  roller  bandage. 

A  compound  bandage  is  more  complex, 
and  requires  more  than  one  continuous 
piece  for  its  formation ;  the  four-tailed,  the 
many-tailed,  the  T-bandage,  and  the  sus- 
pensory bandage,  are  compound  bandages. 

The  Boiler  bandage  is  made  by  tearing 
the  material  used  into  strips,  varying  in 
width  from  three-quarters  of  an  inch  to  six 
inches,  and  in  length  from  two  to  ten  yards, 
according  to  the  part  of  the  body  for  which 
it  is  requu-ed ;  for  the  fingers  it  should  be 
three-quarters  of  an  inch  wide,  and  a  yard 
and  a  half  long ;  for  the  upper  limb  and 
head  from  two  to  two  and  a  half  inches 
wide,  and  six  yards  long ;  for  the  lower  limb 
two  and  a  half  to  three  inches  wide,  and  six 
or  eight  yards  long ;  for  the  body  four  to 
six  inches  wide,  and  ten  yards  long. 

No  selvage  should  be  included  in  the 
bandage,  as  it  would  be  liable  to  cause  un- 
even and  painful  pressure. 

Bandages  should  be  tightly  and  evenly 
rolled.  If  a  bandage  be  rolled  up  from  one 
end  only  it  is  called  a,  single-headed  roller, 
whilst  if  from  both  ends  it  is  called  a 
double-headed  roller.    A  roller  bandage  is 


said  to  have  two  extremities,  a  head,  body, 
and  two  surfaces ;  the  free  end  is  called  the 
initial  extremity ^  and  that  in  the  centre  of 
the  roller  the  terminal  extremity,  whilst 
the  intervening  portion  is  the  body ;  so 
much  of  the  bandage  as  is  at  any  time 
rolled  up  is  known  as  the  head;  the  two 
surfaces  are  inner  and  outer. 

When  applying  a  bandage,  the  surgeon 
should  stand  in  front  of  the  part  to  be  ban- 
daged, and,  if  a  limb,  he  should  take  care 
to  place  it  in  the  position  it  is  intended 
to  occupy,  for  a  subsequent  alteration  of 
it  not  only  disarranges  the  bandage,  but 
renders  it  liable  to  constrict  the  limb.  He 
should  hold  the  roller  in  the  right  hand  if 
the  left  limbs  are  to  be  bandaged,  and  vice 
versa,  and  then,  placing  the  initial  extremity 
on  the  front  of  the  limb,  he  should  fix  it  by 
a  circular  turn,  so  placed  that  the  bandage 
is  laid  on  from  the  inner  to  the  outer  side 
as  it  passes  over  the  anterior  surface  of  the 
limb. 

To  remove  a  bandage,  the  terminal  ex- 
tremity should  be  taken  up  by  one  hand 
and  passed  behind  the  limb  to  the  other, 
and  by  this  back  again  in  front,  the  folds  of 
the  bandage  being  gathered  together  into  a 
bundle  as  they  are  transferred  from  one 
hand  to  the  other ;  by  a  quick  succession 
of  these  movements  the  bandage  will  be 
rapidly  and  tidily  unwound,  and  wiU  not 
be  twisted  upon  itself. 

In  applying  a  simple  bandage  'to  any 
part,  one,  or  other  of  the  folio-wing  methods, 
either  alone  or  in  combination,  wiy.  be  used. 
They  are  named  according  to  the  arrange- 
ment of  the  turns  of  the  bandage. 

The  Circular  bandage  consists  of  a 
number  of  turns  arranged  so  that  each  ac- 
curately covers  the  preceding  one ;  it  is 
used  to  keep  dressings  on  the  forehead,  the 
sides  or  back  of  the  scalp,  or  the  neck,  and 
to  retain  pads  on  particular  points. 

The  OhUque  bandage  is  appHed  by  allow- 
ing the  roller  to  follow  its  own  course 
smoothly  up  the  limb  ;  the  result  of  this  is 
that  parts  are  left  uncovered  between  the 
turns  of  the  bandage.  It  is  used  to  retain 
dressings,  such  as  fomentations,  which  re- 
quire frequent  changing,  and  is  of  special 
value  in  the  application  of  the  earlier  layers 
of  plaster  or  other  immovable  bandages, 
where  a  number  of  layers  are  used,  for  in 
that  case  all  the  intervals  may  be  sub- 
sequently covered  in ;  and  there  are  the 
advantages  that  the  bandage  Hes  quite 
smoothly  without  reverses,  and  also  that 
the  fibres  run  more  nearly  longitudinally 
and  so  afford  extra  strength,  and  obviate 
the  tendency  to  transverse  cracking,  which 
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is  so  liable  to  occur  when  the  bandage  is 
applied  spirally. 

The  Spiral  bandage  is,  as  its  name  im- 
pKes,  wound  spirally  round  the  limb  ;  each 
circle  of  the  spiral  should  overlap  the  pre- 
ceding one  by  about  one-third  of  its  width ; 
it  is  only  appHcable  to  regions  where  the 
size  keeps  the  same  or  but  shghtly  in- 
creases, as  the  fingers,  just  above  the  wrist 
and  ankle,  the  upper  arm,  or  the  chest. 

The  Spiral  bandage  ivith  Reverses : 
when  the  spiral  bandage  is  appHed  to  a  part 
whose  circumference  rapidly  increases  in 
size,  the  roUer  will,  if  laid  on  evenly,  soon 
run  upwards  obHquely  and  leave  an  in- 
terval between  two  successive  turns ;  in 
such  cases  it  is  necessary  to  bring  the 
bandage  down  to  the  proper  level  by  what 
is  called  reversing^  or  so  turning  it  on  itself 
that  what  was  before  the  upper  border  be- 
comes the  lower,  and  the  inner  surface  the 
outer.  To  reverse  the  bandage  the  roller 
should  be  unwound  for  two  or  three  inches 
beyond  the  place  where  the  reverse  is  to  be 
made,  and  the  part  of  the  bandage  which 
is  already  appUed  should  be  drawn  firmly 
to  the  limb,  and,  in  the  case  of  a  left  limb, 
the  left  thumb  placed  on  the  lower  border 
of  the  bandage  at  the  required  situation. 
With  the  head  of  the  bandage  held  loosely 
by  the  right  hand  in  the  supine  position,  a 
movement  of  pronation  will  fold  over  the 
upper  border  so  as  to  make  it  the  lower 
one,  and  then  the  roller  can  be  carried  on- 
wards evenly  round  the  limb,  overlapping 
one-third  of  the  previous  turn,  until  it 
reaches  a  point  in  a  line  with  the  previous 
reverse,  where  the  whole  proceeding  should 
be  repeated.  Before  removing  the  thumb 
which  fixes  the  lower  border  of  the  bandage, 
the  roller  should  be  drawn  tight,  in  order  to 
make  the  reverse  He  smoothly  and  prevent 
wrinkling  of  the  bandage.  The  reverses 
should  be  made  to  fall  in  one  line  along  the 
limb,  and  should  be  so  situated  as  to  avoid 
bony  prominences.  This  method  of  ban- 
daging is  chiefly  used  for  the  forearm  and 
leg,  and  should  not  be  used  for  other 
regions  if  the  simple  spiral  bandage  will  do. 

The  Figure-of-eight  bandage  is  another 
method  of  bringing  the  bandage  down  when 
it  is  advancing  too  rapidly  up  the  limb; 
but  it  is  more  especially  adapted  to  cover- 
ing joints  such  as  the  ankle,  knee,  wrist, 
and  elbow :  it  consists  of  two  circles  joined 
together  Hke  a  figure  of  eight,  one  of  them 
being  above  the  joint  and  the  other  below, 
whilst  the  crossings  are  made  to  fall  in  one 
line  along  the  front  or  outer  side  of  the 
joint.  Though  chiefly  used  for  joints,  it  is 
applicable  to  aU  parts  of  limbs ;  but  it  has, 


in  the  latter  cases,  the  disadvantage  that 
the  lower  border  of  the  upper  circle  does 
not  lie  evenly  against  the  Umb,  and  it  is 
only  by  the  gradual  ascent  of  the  lower 
cu'cles  that  a  tidy,  even  covering  is  ob- 
tained. 

The  application  of  the  above  methods^ 
of  bandaging  to  individual  parts  is  hardly 
called  for  in  a  work  of  this  nature,  but  some 
of  the  more  useful  special  bandages  wiU  be 
described. 

The  Halter  bandage  is  useful  for  retain- 
ing dressings  on  the  chin,  vertex  of  tha 
head,  and  nape  of  the  neck.  Place  the 
initial  extremity  of  a  single-headed  roller, 
two  inches  wide,  on  the  vertex  of  the  head, 
and  carry  the  roUer  down  the  side  of  the 
face  just  in  front  of  the  ear,  beneath  the 
chin  and  along  the  opposite  side  of  the  face 
to  the  vertex,  where  it  will  cross  the  initial 
extremity  at  an  acute  angle.  Then  direct  it 
obUquely  backwards,  in  fi:ont  of  and  below 
the  parietal  eminence,  to  the  nape  of  the 
neck,  and  thence  horizontally  round  the 
front  of  the  chin  and  onwards  to  the  nape 
of  the  neck  again,  where  its  direction  must 
be  changed  so  that  it  passes  below  and  in 
front  of  the  parietal  eminence  of  the  other 
side  to  the  vertex,  where  the  terminal  end 
may  be  pinned ;  or,  if  required,  the  whole 
series  of  turns  may  be  repeated. 

The  Knotted  bandage  is  used  for  making 
pressure  on  the  temporal  artery.  Put  a  pad 
or  graduated  compress  on  the  bleeding 
point,  and  then,  standing  on  the  opposite 
side  of  the  patient,  take  a  double- 
headed  roller  and  apply  the  portion  of 
bandage  intervening  between  the  two  heads 
over  the  compress,  and  carry  each  roll 
circularly  round  the  head  until  they  reach 
the  compress  again.  Then,  if  it  be  the  left 
temporal  artery  that  is  to  be  compressed, 
the  roU  coming  round  the  front  of  the  head 
should  be  taken  in  the  right  hand  and 
turned  round  the  lower  border  of  the 
other  one,  and  carried  upwards  with  its 
outer  surface  applied  to  the  scalp,  whilst 
that  now  in  the  left  hand  should  be 
passed  downwards  beneath  the  chin  with 
its  inner  surface  appHed  to  the  face.  Each 
roll  must  be  carried  round  the  head,  and, 
meeting  again  at  the  injured  temple,  a 
second  *  knot '  should  be  made,  and  the 
ends  of  the  bandage  directed  horizontally 
to  the  opposite  side  of  the  head  and  pinned. 
The  first  '  knot '  should  He  over  the  com- 
press, and  the  second  accmrately  over  the 
first,  so  that  their  full  pressure  may  be 
gained. 

The  Gapelline,  or  recmTent  bandage  of 
the  head  is  useful  for  making  pressure  or 
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retaining  dressings  on  the  scalp,  and  a 
modification  of  it  is  used  for  bandaging 
stumps.  For  the  scalp  a  double-headed 
roller,  two  inches  mde  and  six  yards  long, 
with  one  head  about  a  third  larger  than 
the  other,  is  required.  The  operator  should 
stand  behind  the  patient  with  the  larger  head 
in  his  right  hand,  and  the  smaller  in  his  left, 
and  the  intervening  portion  should  be  placed 
as  low  down  on  the  forehead  as  possible,  so 
that  any  tendency  to  upward  displacement 
may  be  prevented  by  the  frontal  protube- 
rances. Both  heads  of  the  roller  are  then 
carried  backwards  to  the  nape  of  the  neck, 
wnere  the  smaller  one  is  taken  in  the  right 
hand,  twisted  round  the  lower  border  of  the 
other,  and  directed  vertically  over  the  scalp 
to  the  root  of  the  nose,  whilst  the  larger  is 
continued  horizontally  round  the  head  to 
fix  the  vertical  one  in  front;  after  which 
the  latter  is  carried  backwards  again  to  the 
occiput,  a  little  to  one  side  of  the  first  turn 
and  slightly  overlapping  it,  and  is  fixed  by 
the  continuation  of  the  horizontal  turn. 
Similarly,  the  smaller  head  of  the  roller  is 
carried  backwards  and  forwards  over  the 
scalp,  first  on  one  side  of  the  middle  line 
and  then  on  the  other,  until  the  whole  of  it 
is  covered  in.  The  horizontal  portion  must 
always  cross  the  other  superficially,  so  as  to 
fix  it,  preparatory  to  its  being  turned  back 
again.  Finally  both  heads  of  the  roller  will 
be  running  nearly  horizontally.  They 
should  be  looped  together  at  the  occiput 
and  carried  forwards  to  the  forehead, 
where  the  ends  may  be  tied  or  pinned 
together. 

For  a  Stump  a  single-headed  roller  will 
suffice.  Take  a  few  circular  turns  round 
the  limb  a  little  above  the  end  of  the 
stump ;  fix  the  bandage  on  the  under  sur- 
face by  the  fingers  of  the  left  hand,  and 
take  a  longitudinal  turn  over  the  face  of  the 
stump  and  fix  it  on  the  upper  surface  by 
the  left  thumb.  Repeat  the  longitudinal 
turns  first  on  one  side  of  the  middle  line 
and  then  on  the  other,  fixing  each  as  before, 
untU  the  whole  stump  is  covered  in ;  and 
finish  off  by  a  few  circular  turns  so  as  to 
fix  the  longitudinal  ones  in  their  proper 
places. 

The  Spica  bandage  is  named  from  its 
fancied  resemblance  to  a  spike  of  barley : 
it  is  essentially  a  figure-of-eight  bandage, 
one  loop  of  which  is  larger  than  the  other. 
It  is  used  for  the  shoulder,  thumb,  and 
groin. 

For  the  shoulder  a  roller  bandage,  two 
and  a  half  inches  wide  and  seven  yards 
long,  will  be  required.  *  Protect  the  folds  of 
the  axilla  with  cotton  wool,   and  fix  the 


bandage  by  a  few  circular  turns  round  the 
upper  arm ;  carry  the  roller  round  the  back 
of  the  chest  and  the  opposite  axilla  to  the 
front,  and  onwards  till  it  crosses  the  com- 
mencement of  the  same  turn  on  the  outer 
side  of  the  arm,  and  then  direct  it  beneath 
the  axilla  to  the  front  again,  and  a  second 
time  carry  it  over  the  shoulder  and  round 
the  chest  and  axilla  as  before.  The  whole 
series  of  turns  must  be  repeated  till  the 
shoulder  is  covered ;  and  as  they  intersect 
on  the  outer  side  of  the  arm  and  shoulder, 
they  should  overlap  one  another  by  about 
one-third  of  their  width. 

When  the  turns  of  the  bandage  are 
placed  successively  higher  and  higher  on 
the  shoulder,  as  above  described,  the  spica 
is  called  ascending,  but  if  the  fiirst  turn  is 
made  over  the  shoulder  at  the  root  of  the 
neck  and  succeeding  ones  lower  and  lower, 
it  is  termed  descending. 

The  spica  for  the  groin  is  used  to  maJke 
pressure  over  the  abdominal  and  femoral 
rings  as  a  temporary  support  to  hernise, 
and  to  retain  dressings  on  any  part  of  the 
inguinal  regions.  Take  a  roller  three 
inches  wide  and  seven  yards  long,  and  fix 
the  initial  extremity  by  a  circular  turn 
round  the  upper  part  of  the  thigh,  passing 
from  the  inner  to  the  outer  side  in  the 
usual  way,  and  then  carry  the  roUer  round 
the  pelvis  between  the  great  trochanter  and 
the  crest  of  the  ilium  on  each  side,  and 
next  obliquely  across  the  lower  part  of  the 
abdomen  to  the  front  of  the  thigh,  where  it 
will  cross  the  commencement  of  the  same 
turn,  and  thence  direct  it  round  the  thigh 
and  forwards  between  its  inner  sui'face  and 
the  scrotum.  Eepeat  the  figure-of-eight 
loops  round  the  thigh  and  pelvis  as  often 
as  necessary,  and  make  each  turn  overlap 
the  preceding  one  on  the  thigh  by  about 
half  its  width.  It  is  usual  to  place  the  first 
turn  over  the  lower  part  of  the  groin,  and 
the  subsequent  ones  successively  higher  and 
higher  {ascending  spica),  but  they  may  be 
laid  on  from  above  downwards  {descending 
spica). 

To  bandage  both  groins,  commence  with 
a  circular  turn  round  the  pelvis,  and  then 
direct  the  roUer  across  the  lower  part  of  the 
abdomen  to  the  left  thigh  ;  talve  a  loop  round 
this  and  continue  the  bandage  roimd  the 
back  of  the  pelvis  to  the  right  thigh,  and, 
after  encircling  that,  carrj^  the  roUer  across 
the  lower  part  of  the  abdomen  and  round 
the  entire  pelvis  to  the  left  thigh.  The  turns 
round  the  thighs  are  made  alternately  and 
pass  from  the  inner  to  the  outer  side  on  the 
front  of  the  left  one,  and  from  the  outer  to 
the  inner  on  the  right ;  when  the  bandage 
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is  completed,  there  will  he,  in  addition  to 
the  intersections  on  the  thighs,  a  third 
series  of  them  over  the  middle  line  of  the 
abdomen. 

The  spica  for  the  thumb  requires  no 
further  description  than  that  it  consists  of 
figure-of-eight  loops,  placed  alternately- 
round  the  wrist  and  the  ball  of  the  thumb 
until  the  latter  is  sufficiently  covered. 

T-bandages,  either  single  or  double,  have 
the  shape  indicated  by  their  name,  the  for- 
mer having  only  one  vertical  piece,  whilst 
the  latter  has  two,  which  are  attached,  at 
a  short  distance  apart,  to  the  horizontal 
limb :  they  are  chiefly  used  for  retaining 
dressings  on  the  perineum  and  the  parts 
about,  but  may  be  used  for  the  scalp,  chest, 
&c.  For  the  perineum  the  horizontal  por- 
tion is  fixed  round  the  body  just  above  the 
iliac  crests,  and  the  vertical  one  made  to 
lie  over  the  mid-sacral  region.  For  the 
female  the  vertical  portion  is  undivided  and 
is  brought  forwards  between  the  legs,  over 
the  vulva,  and  fixed  to  the  front  of  the 
horizontal  segment ;  for  the  male  it  is  split 
along  the  middle  for  a  sufficient  distance  to 
aUow  of  the  ends  being  brought  forward  on 
each  side  of  the  scrotum.  For  the  scalp  the 
horizontal  portion  is  fixed  circularly  round 
the  forehead  and  occiput,  and  the  vertical 
one  carried  backwards,  from  the  former 
point,  over  the  vertex  and  fixed  to  the  hori- 
zontal portion  behind.  For  the  chest  the 
horizontal  segment  of  the  double  bandage  is 
fixed  round  the  body,  and  a  vertical  portion 
brought  forwards  over  each  shoulder,  and 
fastened  in  front. 

The  Many -tailed  bandage,  or  bandage 
of  Scultetus,  is  used  where  it  is  wished  to 
combine  even  support  with  ease  of  removal ; 
it  is  most  commonly  used  for  the  chest  and 
abdomen.  A  sufficient  number  of  trans- 
verse strips  of  caUco  or  flannel  are  arranged 
parallel  to  and  overlapping  one  another  by 
about  one-third  of  their  width,  and  fixed 
so  by  being  stitched  along  the  middle  to 
another  strip  at  right  angles  to  them.  To 
apply  it,  the  connecting  piece  of  the  bandage 
should  be  placed  in  the  middle  line  behind, 
and  the  transverse  pieces  brought  round 
the  body  or  limb  successively  and  crossed 
in  front.  To  prevent  the  bandage  shpping 
when  applied  to  the  chest  or  abdomen,  two 
strips  should  be  attached  to  the  upper  end 
of  the  connecting  piece,  and  brought  over 
the  shoulders  like  braces  and  attached  in 
front. 

The  4:-tailed  bandage  consists  of  a  piece 
of  calico  split  from  either  end  to  within  a 
few  inches  fr'om  the  middle ;  it  is  mainly 
used  for  the  lower  jaw,  but  is  also  applic- 


able to  the  knee  and  the  vertex  of  the  head. 
For  the  jaw  it  should  be  about  four  inches 
wide  and  fourteen  long,  with  a  hole  or  sUt 
made  near  one  edge  of  the  bandage  in  the 
middle  to  receive  the  chin,  and  be  spHt  to 
within  two  inches  of  the  centre.  Put  the 
smaller  segment  over  the  lip  and  fix  the  tails 
corresponding  with  it  below  the  occiput ; 
carry  the  other  ones  upwards  in  front  of  the 
ears  and  fasten  them  on  the  vertex ;  the  two 
pairs  should  be  attached  to  one  another  along 
the  middle  line  of  the  vertex,  so  as  to  pre- 
vent their  slipping.  For  the  vertex,  take  a 
broader  bandage  with  tails  of  equal  width, 
and  place  the  undivided  portion  on  the  top  of 
the  head ;  direct  the  anterior  pair  of  tails 
backwards  and  tie  them  below  the  occiput, 
and  the  posterior  ones  forward  and  tie  be- 
neath the  chin ;  for  the  knee,  place  the  un- 
divided portion  over  the  patella,  cross  the 
tails  of  the  bandage  behind  the  knee,  and 
tie  the  lower  ones  in  front  of  the  lower  part 
of  the  thigh,  and  the  upper  ones  in  front 
of  the  tubercle  of  the  tibia. 

The  triangular  bandage,or:  theEsmarch 
bandage,  is  made  by  cutting  a  piece  of  caUco, 
about  forty  inches  square,  diagonally  into 
two  halves ;  of  the  three  borders,  the  longer 
is  called  the  lower  and  the  others  the  side 
borders ;  of  the  three  angles  that  opposite 
the  lower  border  is  called  the  point  and  the 
others  the  ends.  Though  of  much  use  as  a 
temporary  banJlage,  on  account  of  its  wide 
applicability,  it  is  not  much  used  in  civil 
surgery,  and  so  calls  for  but  little  mention 
here.  To  make  a  small  sling,  i.e.  for  the 
hand  and  wrist,  with  a  triangular  bandage 
fold  it  lengthwise  twice,  throw  one  end  over 
the  shoulder  of  the  injured  side,  and  bring 
the  other  one  round  Ine'front  of  the  wrist 
and  over  the  sound  shoulder  and  knot  it  to 
its  fellow.  To  make  the  larger  sling,  i.e.i 
for  the  whole  forearm,  plac^^he  unfolded' 
bandage  on  the  chest  with  the  point  of  it 
towards  the  elbow,  and  one  end  thrown 
over  the  sound  shoulder;  next  bend  the 
elbow  andlSrmg  the  forearm  to  the  chest 
against  the  middle  of  the  bandage,  and 
support  it  in  that  position  by  carrying  the 
other  end  of  the  bandage  over  the  shoulder 
of  the  injured  side  and  tying  it  to  its  fellow. 
Finally  fold  the  point  of  the  bandage  round 
the  elbow  and  upper  arm,  and  pin  it  in 
front.  To  make  the  shawl- cap  for  the 
scalp,  fold  the  lower  border  of  the  bandage 
and  place  it  on  the  forehead  with  the  point 
hanging  down  to  the  nape  of  the  neck ; 
next  carry  the  ends  round  the  head,  cross- 
ing them  behind,  and  tie  them  together  on 
the  forehead,  and  finally  turn  up  the  point 
and  pin  it  to  the  body  of  the  bandage  above. 
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The  triangular  bandage  is  also  used  to  re- 
tain dressings  on  the  breast  and  on  the 
gluteal  region,  and  as  an  improvised  sus- 
pensory bandage.  Bilton  Pollard. 
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BEDSORES.— Whenever  prolonged  and 
continuous  pressure  is  maintained  on  a  part 
there  is  much  danger  of  gangrene  occurring ; 
the  pressure  impedes  or  completely  an*ests 
the  circulation,  and  if  continuously  main- 
tained for  a  sufficient  time,  death  of  the 
affected  part  will  occur  from  that  cause 
alone.  But  if  the  pressure  be  not  prolonged 
to  this  degree,  the  tissues  and  vessels  will 
be  so  injured  that,  on  the  re-establishment 
of  the  circulation,  inflammation  which  may 
terminate  in  gangrene  will  occur,  and  espe- 
cially will  this  happen  in  old  and  enfeebled 
persons  and  those  whose  constitutional 
powers  are  lowered  by  fever.  In  addition 
to  simple  pressure  there  are  other  potent 
agents  in  the  causation  of  bedsores,  such 
as  the  irritation  of  urine,  faeces,  the  secretion 
of  the  skin  itself,  creases  in  the  bedclothes, 
crumbs  of  bread,  &c.  Many  of  these  causes 
are  liable  to  come  into  greater  prominence 
in  some  cases,  such  as  fractures  of  the  spine, 
in  which  the  lower  part  of  the  body  is  para- 
lysed and  in  which  the  urine  and  faeces  are 
passed  involuntarily. 

In  certain  injuries  of  the  nervous  system 
bedsores  appear  very  rapidly,  and  that  too 
when  the  greatest  care  is  taken  to  prevent 
injurious  pressure  and  irritation  of  dis- 
charges ;  these  bedsores  are  described  by 
Charcot  as  *  acute ' ;  they  may  appear  within 
a  very  few  days  or  even  hours  after  the 
injury.  In  surgical  practice  they  are  mostly 
met  with  after  spinal  injuries,  though  they 
may  occur  after  injm-ies  to  the  brain;  in 
I  the  latter  case  they  are  situated  on  the 
upper  and  inner  part  of  the  buttock  of  the 
paralysed  side,  whilst  in  the  former  they 

Iare  situated  in  the  mid-sacral  region  just 
above  and  to  the  inner  side  of  the  cerebral 
one;  the  spinal  bedsore  usually  begins  on 
the  fourth  or  fifth  day.  Acute  bedsores  are 
considered  by  Charcot  to  result  from  a 
lesion  of  trophic  nerves,  and  by  others  to 
be  due  to  vaso-motor  paralysis ;  they  are, 
however,  of  comparatively  rare  occurrence. 
The  simple  pressure  sores  are  met  with 
in  the  regions  most  pressed  upon  during 


prolonged  confinement  to  bed,  viz.  over 
the  sacrum  and  trochanters,  but  they  may 
occur  over  the  elbows,  scapulae,  and  on  the 
heels,  &c. ;  and  sores  identical  in  nature  and 
known  as  *  splint-sores '  may  be  met  with 
over  any  of  the  bony  prominences,  due  to 
the  pressure  of  splints.  The  skin  first  in- 
flames, and  if  the  cause  persist,  vesication 
follows  ;  the  cutis  next  loses  its  vitality  and 
an  eschar  or  superficial  cutaneous  slough 
succeeds ;  this  is  slowly  detached  firom  the 
surrounding  healthy  skin,  leaving  a  more 
or  less  deep  excavated  ulcer  of  unhealthy 
aspect,  and  sometimes  exposing  a  portion 
of  carious  bone  or  even  opening  up  the 
spinal  canal  and  giving  rise  to  septic 
meningitis. 

Treatment.  —  This  should  be  mainly 
preventive,  and  in  the  hands  of  the  nurse  ; 
all  sources  of  irritation  should  be  scrupu- 
lously avoided  ;  too  continuous  pressure  on 
any  one  region  should  be  prevented  by 
changing  the  position  of  the  patient  where 
this  is  possible,  and  where  not  it  should  be 
evenly  distributed  and  moderated  by  water- 
beds,  ring-pillows,  &c.  The  parts  pressed 
upon  should  be  systematically  washed  night 
and  morning,  and  rubbed  with  some  stimu- 
lating and  astringent  lotion  such  as  spirits  of 
wine,  or  a  solution  of  bichloride  of  mercury 
in  proof  spirit  (2  grains  to  the  ounce).  In 
the  erythematous  stage  the  part  may  be 
painted  over  with  collodion,  with  one  of  the 
lotions  mentioned  above,  or  with  a  solution 
of  nitrate  of  silver  (10  grains  to  the  ounce). 
When  sloughs  have  formed,  their  separation 
may  be  hastened  by  poultices  or  fomenta- 
tions, and  after  their  detachment,  if  stimu- 
lants seem  indicated,  equal  parts  of  resin 
ointment  and  balsam  of  Peru  may  be  ap- 
pHed,  and  when  the  sore  begins  to  fiU  up 
and  look  healthy  it  may  be  treated  as  a 
simple  ulcer,  provided  always  that  pressure 
be  reduced  to  a  minimum. 

Bilton  Pollard. 

BELLOCQ'S  SOUND  is  an  instrument 
devised  to  assist  in  the  operation  of  plugging 
the  posterior  nares.  It  consists  of  a  curved 
canula,  shaped  like,  but  of  larger  size  than, 
a  Eustachian  catheter.  This  contains  a 
stilette  terminating  in  a  piece  of  watch- 
spring,  at  the  extremity  of  which  is  an 
eyelet  for  carrying  a  thread.  The  canula 
being  passed  along  the  floor  of  the  nose,  the 
watch-spring  is  made  to  protrude  into  the 
mouth  by  means  of  the  stilette,  and  the 
thread  can  thus  be  readily  caught  and  em- 
ployed to  draw  a  piece  of  whipcord  thiough 
the  nostril,  to  which  a  suitable  plug  is 
attached. 
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BISTOURY.— A  French  term  which 
has  been  adopted  by  EngHsh  surgeons. 
There  are  several  varieties  of  bistoury — 
viz.  straight  and  curved,  sharp  and  probe- 
pointed.  The  straight,  sharp-pointed  bis- 
toury is  useful  in  amputating  fingers,  the 
curved  in  opening  abscesses;  the  probe- 
pointed  instruments  are  useful  in  dividing 
fistulge  and  the  stricture  in  hernia. 

BITES  OF  VENOMOUS  INSECTS 
AND  REPTILES.  ^See  Stings  of  Insects. 

BLADDER,  Diseases  of  the. — Atony 
OF  THE  Bladder.  —  Loss  of  Contractile 
Power  of  the  Muscular  Coat. — This  affec- 
tion is  induced  in  various  ways ;  most  fre- 
quently by  moderate  obstruction  to  the 
outflow  of  urine,  a  difficulty  not  sufficient 
to  cause  hypertrophy  of  the  muscular  coat. 
Probably  a  constant  factor,  as  a  predispos- 
ing cause,  is  a  tendency  to  degeneration 
of  the  muscular  tissue ;  certainly  it  is  very 
frequently  present  in  these  cases.  Indeed, 
it  is  not  otherwise  clear  why  obstruction 
should  cause  muscular  hypertrophy  in 
one  individual  and  atrophy  in  another. 
This  affection  is  often  miscalled  'para- 
lysis ' ;  but  it  is  quite  distinct  from  true 
paralysis,  consequent  on  disease  or  injury 
of  the  nervous  centres.  In  paralysis  the 
urine  stagnates  in  the  bladder  through  want 
of  nervous  stimulation  of  the  muscular  coat, 
not  from  impediment  to  its  escape. 

The  causes  of  atony  are  :  urethral  stric- 
ture ;  prostatic  hypertrophy  or  enlargement 
at  the  neck  of  the  bladder ;  stone  or  tumour 
in  the  bladder ;  habitual  faecal  disten- 
sion of  the  rectum ;  repeated  delays  in 
emptying  the  charged  bladder ;  sudden  re- 
tention caused  by  gonorrhceal  inflammation 
and  swelling  of  the  neck  of  the  bladder. 

Two  forms  of  stricture  cause  habitual 
partial  retention.  One  exists  as  a  membra- 
nous band  passing  across  the  lumen  of  the 
urethra,  near  the  meatus  urinarius.  Such 
a  band,  by  exciting  reflex  spasm  of  the 
perineal  muscles,  causes  habitual  partial  re- 
tention of  urine.  "When  more  deeply  placed, 
i.e.  in  the  bulbous  portion  of  the  canal,  the 
stricture  has  longer  extent,  and  consists  of 
induration  of  the  submucous  tissue.  Such 
a  contraction  need  not  greatly  diminish 
the  size  of  the  stream,  and  its  existence 
may  therefore  not  be  suspected.  Prostatic 
hypertrophy,  chiefly  affecting  the  middle 
lobe,  in  certain  elderly  men,  may  develop 
sufficiently  to  hinder  the  outflow  also  with- 
out materially  lessening  the  size  of  the 
stream,  though  its  force  is  weakened.  Not 
only  tumours  produced  by  overgrowth  of 


the  prostate,  but  also  those  which  form  in 
the  waUs  of  the  bladder,  especially  if  placed 
near  the  floor,  interfere  with  the  proper 
contraction  of  the  organ,  and  may  give 
rise  to  atony  of  its  coats.  Calculus  excites 
atony  in  bladders  of  which  the  muscular 
coat  is  degenerating,  by  the  frequent  calls 
to  void  urine  it  excites  exhausting  the 
contractile  force.  When  atony  or  sluggish 
contraction  is  due  to  distension  of  the 
rectum  and  colon,  the  nutrition  of  the 
muscular  tissue  of  the  viscera  generally  is 
bad,  and  with  the  bladder  thus  predisposed 
to  inertia,  the  mechanical  impediment  de- 
termines the  distension.  In  women  with 
the  same  predisposition,  the  gra^dd  uterus 
sometimes  causes  atony.  When  this  has 
happened,  the  bladder  remains  lax,  and 
gets  more  and  more  distended,  until  a  con- 
siderable abdominal  tumour  is  formed. 

Again,  atony  arises  from  neglect  of  the 
calls  to  micturate,  either  from  hysterical 
perversity,  or  because  some  urethral  affec- 
tion makes  the  act  painful,  as  in  women 
who  have  a  vascular  tumour  of  the  urethra. 
It  is  met  with  also  in  lethargic  persons, 
with  minds  absorbed  in  mental  occupa- 
tion, who  delay  to  empty  the  bladder,  and 
so  train  it  to  over- distension.  In  this  way 
the  bladder  may  attain  enormous  dimen- 
sions. In  one  instance  the  writer  drew  off 
seven  and  a  half  pints  from  a  bladder  which 
reached  to  the  epigastrium,  and  had  been 
mistaken  by  the  homoeopath  in  attendance 
for  a  visceral  cancer.  Atony  in  young  men 
occasionally  follows  what  is  called  gonor- 
rhceal retention :  that  is,  the  complete 
closure  of  the  bladder  by  inflammatory 
swelHng  of  the  neck.  Besides  atony,  this 
very  painful  affection  may  leave  behind  it, 
as  sequelae  of  the  diminished  evacuating 
power,  cystitis,  or  interstitial  nephritis,  and 
thus  gravely  affect  the  patient's  health. 

The  symptoms  that  attract  the  patient's 
attention  to  his  condition  are  usually 
a  shght  discomfort  and  imperfection  in 
voiding  urine.  The  stream  is  a  httle  de- 
layed, wants  force,  and  the  terrainal  ejec- 
tion is  imperfect.  Also,  if  the  patient  neg- 
lect the  call  to  micturate,  he  finds  the 
power  somewhat  impaired  when  he  does 
begin.  There  is  also  some  irritabihty  of 
the  bladder.  Urine  is  voided  more  often 
than  formerly.  Sometimes  a  httle  pain  is 
felt  deeply  in  the  perineum  and  the  call 
to  micturate  is  more  imperative  than  in 
health.  Or,  the  first  symptom  noticed  may 
be  involimtary  discharge  of  small  quanti- 
ties of  uiitie  when  the  patient  coughs  or 
laughs — an  occurrence  that  is  generally 
attributed  to  loss  of  power  to  retain  urine, 
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not  to  the  overflow  of  a  really  distended 
bladder.  When  stricture  is  the  cause,  the 
patient  may  have  noticed  a  little  whitish 
discharge  from  the  urethra.  With  enlarged 
prostate,  the  patient  is  mainly  annoyed  by 
the  necessity  for  rising  at  night  to  pass 
water,  by  the  inconveniently  frequent  calls 
to  micturate  in  the  morning,  and  by  trouble- 
some oozmg  of  urine  into  his  dress.  He 
generally  complains  that  the  stream  will  not 
come  at  once ;  he  has  to  wait  and  strain 
a  Httle.  When  stone  or  vesical  tumour  is 
concerned  in  the  imperfect  contraction,  the 
symptoms  of  these  affections  usually  over- 
shadow those  of  simple  distension. 

When  the  overcharge  has  lasted  a  long 
time,  or  has  followed  gonorrhoea,  catarrh  or 
chronic  cystitis  begins.  The  urine  becomes 
turbid,  has  a  faint  disagreeable  odour,  is  often 
neutral  or  alkaline,  and  when  time  has  al- 
lowed the  mucus  to  subside,  an  opaque  white 
deposit  collects.  If  the  affection  has  lasted 
several  months,  the  urine  may  be  ammonia- 
cal  or  fetid,  dark  and  very  turbid,  or  even 
ropy,  from  a  copious  secretion  of  muco-pus. 
When  this  condition  is  present,  the  discom- 
fort of  the  patient  reaches  absolute  pain 
and  distress.  But  in  a  considerable  num- 
ber of  cases  the  condition  has  been  so 
gradually  produced,  and  the  sufferings  refer 
so  vaguely  to  the  bladder,  from  which, 
without  ever  quite  emptying  it,  the  patient 
expels  with  little  difficulty  about  the  usual 
amount  of  urine,  that  he  often  attributes 
his  discomfort  to  troubled  digestion,  made 
irritable,  partly  through  pressure  and  dis- 
placement of  the  viscera  by  the  overfilled 
bladder,  partly  by  their  sympathetic  distur- 
bance. It  is  in  such  cases  that  the  affection 
is  often  overlooked,  or  diagnosed  as  ascites 
or  visceral  tumour.  When  the  patient  is 
examined,  the  following  conditions  are  dis- 
covered. In  ordinary  cases  the  distension 
of  the  bladder  does  not  present  a  tumour 
obviously  rising  above  the  pubes,  and  the 
suspicion  of  atony  is  only  proved  to  be 
correct  by  examination  of  the  bladder.  A 
bladder  which  has  been  gradually  expanded 
during  months  or  years  through  increasing 
relaxation  of  the  walls,  forms  a  tumour  in 
the  middle  line  that  extends  upwards  from 
the  pelvis  towards  or  even  into  the  epi- 
gastrium, or  one  of  the  hypochondriac  re- 
gions. But  even  when  the  organ  is  so 
much  distended  as  to  invade  the  abdomen, 
the  sweUing  does  not  resemble  that  of  the 
healthy  bladder  when  fall.  The  sweUing  is 
ill-defined,  and  fluctuates  readily  on  palpa- 
tion. This  character,  combined  with  the 
unexpected  height  to  which  the  tumour  has 
mounted,  often  misleads  the  physician. 


The  existence  of  an  imperfect  evacua- 
tion of  the  bladder  is  ascertained  by 
directing  the  patient  to  void  urine;  and 
then,  having  placed  him  in  the  horizontal 
position,  if  the  collection  of  urine  is  large,  by 
passing  a  catheter  to  draw  off  and  measure 
the  residue.  As  the  urine  escapes  through 
the  catheter,  the  want  of  contractile  force 
will  be  shown  by  the  stream  subsiding  to  a 
dribble  or  stopping  altogether,  unless  the 
bladder  be  artificially  compressed  by  the 
hand  on  the  abdomen,  or  by  the  patient's 
coughing  or  straining.  The  state  of  the 
urethra  may  be  examined  by  passing  a 
bullet  bougie  (No.  25  French  scale)  along 
the  penile  urethra  to  the  bulb.  Should  a 
membranous  contraction  exist  near  the 
meatus,  the  passage  of  the  bougie  will  be 
arrested,  and  the  amount  of  the  narrowing 
can  be  gauged  by  a  smaller  bougie.  To 
detect  stricture  beyond  the  penile  portion, 
the  stem  of  the  bougie  must  be  bent  that 
it  may  pass  under  the  pubic  arch,  or  an 
ordinary  bougie  of  the  same  size  may  be 
used  instead.  This  latter  instrument  will 
reveal  stricture  at  the  bulb,  and  by  the 
way  it  stops  at  the  neck  or  enters  the 
bladder,  will  often  indicate  a  prostatic  en- 
largement. The  diagnosis  of  atony  arising 
from  neglect  or  other  non-obstructive  cause 
is  founded  on  the  absence  of  obstruction, 
and  by  the  presence  of  the  signs  appro- 
priate to  those  causes. 

Pathology. — Habitual  retention  favours 
attenuation  of  the  coats  of  the  viscus ;  the 
muscular  fibres  are  small  and  pale ;  their 
contractile  power  is  diminished,  and  in 
time  is  lost ;  the  ureters  and  the  pelves  of 
the  kidneys  become  dilated,  and  the  pyra- 
midal and  cortical  portions  wasted  or  ab- 
sorbed. Thus  the  secretive  power  of  the 
glands  is  much  lessened ;  and  the  conse- 
quences of  imperfect  depuration  of  the  blood 
follow.  The  mucous  membrane  of  the  blad- 
der and  ureters  and  pelves  becomes  congested 
and  inflamed.  This  slight  chronic  irritation 
is  apt  to  become  acute,  and  to  cause  fatal 
nephritis  when  the  urine  is  withdrawn  by 
catheter  in  cases  of  advanced  degeneration 
of  the  kidneys.  Under  acute  inflammation, 
the  mucous  membrane  of  the  bladder  grows 
dark  red,  or  slaty,  is  marked  by  idcers  or 
shreddy  patches  of  adherent  pus,  and  the 
atrophied  kidneys  are  destroyed  by  sup- 
purative nephritis.  In  many  cases,  of 
course,  the  evidence  of  the  disease  which 
has  occasioned  the  atony  will  be  present  in 
addition  to  those  of  the  atony  itself. 

The  treatment  consists  in  attacking  and 
removing  the  cause,  or  if  that  be  not  pos- 
sible, in  palliating  its  effects.     If  stricture 
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he  present,  it  must  be  widened  until  No. 
20  of  the  French  scale  can  be  passed  easily 
through  it ;  meanwhile  the  bladder  must  be 
regularly  emptied  twice  daily,  or  more  fre- 
quently according  to  the  amount  of  disten- 
sion, to  assist  the  contraction  of  the  mus- 
cular coat  by  removing  the  strain.  In 
simple  cases  the  bladder  often  regains  good 
tonicity  and  complete  pov/er  of  evacua- 
tion. The  patient  must  be  trained  to  pass 
the  catheter  himself  once  in  twenty-four 
hours  to  ensure  the  complete  evacuation  of 
the  urine,  and  to  wash  out  the  bladder 
through  the  catheter  so  long  as  mucus 
renders  the  urine  turbid. 

If  these  precautions  are  neglected,  the 
evil  will  reappear.  When  no  grave  renal 
or  vesical  disease  exists,  the  urine  quickly 
recovers  its  normal  acidity  and  clearness, 
and  the  bladder  most  of  its  tonicity. 

"When  the  atony  has  been  slowly  de- 
veloped, and  the  expansion  of  the  bladder 
has  become  very  great,  it  is  necessary  to 
take  precautions  in  the  evacuation.  The 
patient  should  lie  down,  and  a  body  roller 
be  appUed,  that  as  the  urine  escapes 
the  pressure  on  the  abdominal  organs  may 
be  maintained,  by  drawing  together  the 
wrappings  of  the  band.  The  whole  quantity 
should  not  be  removed  at  one  sitting. 
When  the  bladder  is  so  far  reUeved  that 
it  sinks  into  the  pelvis,  the  rest  of  the 
urine  may  be  left  till  next  day  and  then 
withdrawn.  If  the  urine  is  turbid,  the  blad- 
der should  be  washed  out  with  6-8  ounces  of 
cold  water,  containing  one  part  in  eighty 
of  carboUc  acid.  The  catheter  should  be 
carefully  oiled  before  it  is  used,  with  weak 
carbohc  oil,  to  prevent  the  introduction  of 
septic  agents.  A  common  result  after 
the  abstraction  of  large  collections  of  urine, 
IS  subacute  cystitis,  pyelitis,  and  fatal  ne- 
phritis, due,  it  is  beheved,  to  the  sudden 
removal  of  pressure  from  the  kidney,  and 
to  the  introduction  of  sepsis  by  the  use 
of  unpurified  instruments.  The  catheter 
should  always  be  withdrawn  on  each  evacua- 
tion, until  several  days  have  elapsed.  When 
the  viscera  have  become  accustomed  to 
the  absence  of  pressure  from  retained 
urine,  and  the  urethra  to  the  passage  of 
the  catheter,  that  instrument  may  be  tied 
in,  and  the  bladder  kept  constantly  empty 
by  continuous  drainage  through  an  india- 
rubber  tube  into  a  vessel  under  the  patient's 
bed.  The  end  of  the  tube  should  be  sub- 
merged in  carbohc  water,  as  an  antiseptic 
precaution.  This  rest  to  the  coats  of  the 
bladder  is  a  valuable  restorative  of  the 
tonicity  of  the  organ,  and  also  useftd  for 
extinguishing    chronic    cystitis    or  vesical 


catarrh,  should  that  be  present.  Contrac- 
tion may  be  quickened  by  injecting  three 
ounces  of  cold  water  (50°  F.)  into  the  bladder 
once  or  twice  daily,  according  to  the  effect 
produced  every  time  the  urine  is  drawn  off. 
Adjuvants  to  the  cold  water  injection  of 
the  bladder,  or  its  continuous  drainage,  are 
douches  on  the  sacrum  and  pubes;  smaU 
doses  of  copaiba,  oil  of  sandal  wood,  &c. 
Most  important  aids  are  regular  evacuation 
of  the  bowels,  and  also  improvement  of  the 
patient's  general  health  by  tonics,  suffi- 
cient exercise,  and  regularity  of  regime  and 
diet  in  every  particular.  If  practicable, 
warm  sulphur  baths  and  residence  in  a 
mild  winter  climate  should  be  enjoined. 
By  these  aids  to  the  regular  evacuation  of 
the  bladder,  the  progress  of  renal  disease  is 
impeded,  and  hfe  is  prolonged  and  rendered 
enjoyable  even  when  the  tonic  power  of 
the  organ  is  not  thoroughly  restored. 

Inflammation  of  the  Bladder. — Cysti- 
tis, Acute  and  Chronic  ;  Cata/rrh. — Cystitis 
(inflammation  of  the  mucous  membrane 
of  the  bladder)  has  two  forms — the  chronic 
and  the  acute ;  the  former  being  far  more 
frequently  met  with  than  the  latter.  Usu- 
ally the  term  '  catarrh '  is  limited  to  the 
chronic  form,  but  not  always  so.  In  both 
forms  inflammation  of  the  bladder  is  a 
consequence  of  disease  elsewhere,  being, 
probably,  never  a  primary  affection.  In 
the  great  majority  of  cases  the  affection  is 
due  to  incomplete  evacuation  of  urine,  but 
many  other  causes  may  produce  cystitis. 

The  obstructive  causes  are  described 
under  Atony  of  the  Bladder,  and  need 
be  only  recapitulated  here.  They  com- 
prise stricture  of  the  urethra;  perma- 
nent enlargement  or  sweUing  and  irrita- 
biHty  of  the  prostate  and  vesiculaB  semi- 
nales ;  gonorrhceal  inflammation  of  the 
mucous  membrane  of  the  neck;  stone  or 
other  foreign  body ;  or  tubercular  disease 
or  tumour.  Special  to  women,  as  obstruc- 
tive causes,  are  the  pressure  of  the  gra- 
vid uterus  or  of  prolonged  parturition,  the 
irritation  of  a  vascular  growth  in  the 
urethra,  or  neglect  to  empty  the  bladder. 

Among  less  frequent  non- obstructive 
causes  are — stone  in  the  kidney ;  excessive 
coitus  in  elderly  men;  haemorrhage  and 
loaded  rectum.  Cessation  of  the  catamenia 
sometimes  excites  cystitis.  In  weakly  chil- 
dren of  both  sexes,  but  more  fr-equently  in 
scrofulous  or  rickety  girls,  cystitis  occurs  oc- 
casionally without  any  apparent  obstruction 
to  evacuation.  Surgical  processes,  such  as 
the  passing  or  tying-in  of  catheters,  sound- 
ing, the  operations  of  Hthotomy  or  of  litho- 
trity,  or  for  the  removal  of  vesical  tumours. 
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will  excite  cystitis.  Again,  cantharides 
and,  possibly,  certain  general  conditions — 
such  as  the  gouty  diathesis,  the  debility  ac- 
companiV'iiig  typhoid  fever_ig  other  visceral 
;r>^p,piTTiRtinns — are  set  dow^  aa  7!an8eS15f 
cystitis. 

The  chronic  form  is  kindled  generally 
by  causes  which,  of  slight  effect  at  first,  in- 
crease in  severity  with  time.  Acute  cys- 
titis is  the  result  of  sudden  or  of  violent 
injury ;  the  more  dangerous  form  being 
that  which  follows  severe  operations  on 
the  bladder,  or  the  acute  congestion  of  an 
hypertrophied  prostate.  The  less  grave  one 
is  that  which  spreads  from  the  prostatic 
urethra  to  the  neck  and  floor  of  the  blad- 
der, but  seldom  extends  over  the  whole 
surface  of  the  mucous  membrane.  So, 
also,  it  is  acute  cystitis  which  sometimes 
occurs  during  the  progress  of  other  acute 
visceral  inflammations,  or  from  absorption 
of  cantharides,  or  after  operation  on  the 
rectum. 

Pathology.  —  In  the  common  chronic 
form,  the  mucous  membrane  of  the  floor  of 
the  bladder  is  swollen  and  uneven,  being 
somewhat  mammillated  and  softened.  The 
colour  is  red  in  patches,  from  capillary  en- 
gorgement. In  long-standing  cases,  the  small 
veins  show  as  arborescent  injection.  This 
increased  vascularity  affects  a  larger  sur- 
face the  more  the  inflammation  approaches 
acuteness.  The  patches  are  not  evenly 
coloured ;  the  little  projections  of  the  mu- 
cous surface  being  dull  red,  while  the  de- 
pressions may  be  of  normal  tint  or  even 
paler  than  natural.  When  the  affection  has 
lasted  some  time,  the  mucous  membrane 
is  hardened  as  well  as  thickened,  but  un- 
evenly ;  some  parts  are  more  firm  than 
others,  and  the  red  colour  is  replaced  by 
ashy-grey  patches  scattered  over  a  generally 
bluish-grey  surface.  To  these  ashy  patches 
adhere  layers  of  viscid  exudation,  dotted 
with  small  concretions  of  phosphate  of 
lime.  Again,  in  cases  of  long  continuance, 
the  mucous  membrane  is  depressed  into 
pouches  where  the  adherent  patches  are 
thicker  and  more  loaded  with  phosphates. 
After  the  inflammation  has  long  continued 
in  the  bladder,  the  lining  membrane  of  the 
ureters  may  undergo  similar  changes 
throughout  their  length,  though  it  is  usual 
for  only  the  pelves  and  calyces  of  the  kid- 
neys (one  or  both)  to  be  attacked.  The 
pyramids  and  cortical  tissue  of  the  kidneys 
are  also  affected  with  interstitial  nephritis 
and  the  changes  of  structure  that  follow 
that  affection. 

In  the  violent,  acute  form  of  cystitis,  the 
bladder  surface  is  very  uneven,  and  of  dark 
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crimson  colour  throughout,  approaching  to 
black  in  the  lower  portions.  The  mucous 
membrane  is  much  softened  and  destroyed 
in  smaU  areas  ;  the  muscular  fibres  may  be 
exposed,  or  even  perforated  to  the  peritoneal 
cavity,  allowing  escape  of  urine  and  perito- 
nitis. Whether  the  cavity  be  contracted 
by  hypertrophy  of  the  muscular  coat,  or 
simply  dilated  by  yielding  of  the  walls 
to  the  habitually  excessive  collection  of 
urine,  the  inflammatory  changes  of  the 
organ  are  not  thereby  affected. 

The  contents  of  the  bladder  after  death 
vary  in  character  with  the  amount  of  in- 
flammation ;  in  the  limited  chronic  form  it 
has  a  faint  but  peculiar  odour,  and  is  more  or 
less  turbid,  with  a  purulent  sediment  in  the 
has  fond.  In  cases  of  long  standing,  where 
the  mucous  membrane  is  indurated,  the 
urine  has  a  most  nauseous  odour,  and  con- 
tains plentiful  flocculent  mucous  and  phos- 
phatic  concretions,  varying  in  size  from  a 
pin's  head  to  a  large  pebble. 

Symptoms. — In  the  early  stages  of  the 
chronic  form  the  symptoms  are  often  toa 
slight  to  excite  the  patient's  attention,  and 
consist  in  more  frequent  calls  to  evacuate 
urine  that  is  turbid  with  muco-pus,  and 
most  so  at  the  end  of  the  flow.  It  ia 
still  acid  or  neutral,  and  not  increased  in 
quantity.  If  the  urine  is  allowed  to  stand 
for  a  few  hours,  a  light,  opaque,  white  deposit 
forms  of  mucus  and  pus  cells.  The  amount 
of  muco-pus  secreted  increases  greatly  with 
the  duration  of  the  disease.  It  may  remain 
long  purulent  and  not  streaky  ;  but  usually 
it  becomes  viscid,  ropy,  and  of  a  greenish- 
yellow  tint,  settling  with  a  dense  deposit 
which  adheres  closely  to  the  sides  of  the 
vessel  which  holds  it.  In  this  state  the 
urine  has  a  peculiar  nauseous  odour  charac- 
teristic of  cystitis.  After  the  affection 
has  lasted  a  few  weeks  the  urine  is  often 
bright  red  from  admixture  of  blood  that 
has  oozed  fi:om  the  congested  blood-vessels. 
When  the  highly  acute  form  is  present,  the 
urine  is  scanty  in  quantity,  though  the 
urgency  for  micturition  is  great ;  probably  j 
the  diminished  quantity  is  due  to  extension  ' 
of  the  inflammation  to  the  kidneys.  The 
muco-pus  is  also  less,  though  the  urine 
is  darkly  coloured  by  extravasated  blood. 
Though  jpain  is  at  first  absent,  soon  some 
uneasiness  is  felt  after  passing  urine,  for 
a  few  minutes,  in  the  perineum  and  in  the 
hypogastric  region  just  above  the  pubes. 
After  a  while  actual  pain  comes,  and  mic- 
turition, growing  very  frequent,  causes 
severe  smeirting,  most  violent  at  the  end  of 
the  act,  when  a  few  drops  of  pus  or  blood 
are  expelled  firom  the  bladder.     Sometimes 
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this  smarting  is  due  to  masses  of  gelatinous 
mucus  impeding    the   flow    of  uriae,   and 
thereby  increasing   the   spasmodic   endea- 
vours of  the  bladder  to  eject  its  contents. 
Behind  the  pubes  also  aching  pain  is  felt,  ! 
and  a  desire    to    void    more   urine   when  ' 
the  flow  has  ceased.     In  very  severe  cases,  ! 
when  the  bladder  cannot  get  rid  of  all  its  | 
contents,  the  aching  pain  may  radiate   to 
the  groins,  the  insides  of  the  thighs,  and 
to   the   abdomen    or    loins.      The   bladder 
is  tender  to  pressure  of  the  finger  in  the 
rectum  or  above  the  pubes,  and  the  organ 
can  often  be  felt   as  a  tumour  lying   be- 
hind the  pubes.      If  there  be  partial  dis- 
tension from  obstruction,  these  symptoms 
are  increased. 

The  constitutional  disturbance  in  the 
chronic  form  is  nil,  or  amounts  only  to  a 
sense  of  discomfort  or  uneasiness. 

The  course  and  termination  in  the 
chronic  form  depends  greatly  on  the  cause ; 
when  arising  from  moderate  obstruction, 
the  increase  in  severity  is  very  slow.  The 
removal  of  the  cause,  when  that  is  possible, 
usually  cures  the  disease,  and  it  is  said  that 
both  the  chronic  and  acute  varieties  may 
subside  spontaneously.  At  any  time  the 
acute  form  may  be  superadded,  and  the 
case  then  proceed  rapidly  and  steadily  to  a 
fatal  termmation.  The  acute  form  arising 
from  injury  to  the  bladder  is  of  short  con- 
tinuance. The  constitutional  disturbance 
is  great.  The  temperature  rises  to  103°  or 
104°  F.,  perhaps  with  a  premonitory  shiver, 
and  is  followed  by  tremulous  pulse,  restless- 
ness, thirst,  dry  tongue,  hiccough  or  vomit- 
ing, great  prostration,  and,  if  relief  is  not 
afforded,  death  in  from  four  to  twelve 
days.  The  severity  of  the  sufferings  depends 
greatly  on  the  amount  of  obstruction  that 
exists  to  the  escape  of  m'ine.  Should  acute 
cystitis  supervene  upon  a  hsemorrhagic 
congestion  from  an  hypertrophied  pros- 
tate, the  agony  is  excruciating  and  unceas- 
ing, and  quickly  exhausts  the  patient's 
strength.  In  most  cases  death  results  from 
implication  of  the  kidneys  in  the  inflanuna- 
tion,  and  their  ultimate  destruction.  Less 
often  the  end  is  reached  through  peritonitis 
or  septic  blood-poisoning. 

The  diagnosis  depends  on  the  pre- 
sence of  increased  frequency  of  mictm'ition ; 
of  pain  felt  during  and  just  after  the  act ; 
of  suprapubic  pain  or  tenderness ;  of  the 
mixture  of  pus  and  blood  in  the  urine.  Es- 
pecially characteristic  is  the  ejection  of  pus 
or  blood  at  the  end  of  micturition. 

The  x^rognosis  depends  on  the  cause. 
The  chronic  form  is  eminently  curable  if 
the  cause  be  removed  and  the  kidneys  be 


not  affected.  Even  if  the  cause  still  re- 
main, unless  it  produce  ulceration  of  the 
mucous  membrane  (such  as  a  malignant 
growth),  the  affection  may  be  palliated 
sufficiently  to  prevent  suffering  and  the 
shortening  of  life.  The  less  acute  form, 
if  speedily  relieved,  is  also  in  most  cases 
curable.  Severe  injury  to  the  bladder  usu- 
ally excites  inflammatory  processes  which 
extend  beyond  the  organ  itself,  and  the 
patient  dies  rather  from  the  effects  of  the 
disease  on  other  organs  than  from  cystitis 
itself. 

Treatment. — In  all  cases  of  cystitis  the 
first  step  is  to  ensure  that  the  bladder 
shall  be  completely  emptied  as  often  as  is 
needful  to  restrain  the  frequent  call  to 
void  urine.  A  good  measure  of  the  proper 
length  of  the  intervals  between  the  pass- 
ings of  the  catheter  is  the  number  of  hours 
of  ease  which  the  patient  enjoys  after  the 
bladder  has  been  cleared.  As  the  irritation 
subsides,  the  catheter  may  be  used  only 
once  or  twice  in  twenty-four  hours ;  but 
until  the  patient  can  completely  empty  his 
bladder  naturally,  the  residua]  urine  should 
be  regularly  removed  for  him.  When  re- 
quired only  once  or  twice  a  day,  the  patient 
will  easily  learn  to  perform  this  little  opera- 
tion for  himself.  If  the  cystitis  be  due  to 
stricture  of  the  urethra,  widening  of  the 
contraction  alone  often  suffices  to  cure  the 
affection.  Wliere  the  cause  is  enlarged 
prostate,  regular  evacuation  of  the  bladder 
by  instrument  must  be  maintained  for  the 
remainder  of  the  patient's  life.  In  manipu- 
lating on  such  patients,  the  utmost  gentle- 
ness must  be  observed,  and  small,  pliant 
catheters  employed  that  will  slip  past  the 
obstruction  readily.     See  Catheters. 

If  the  call  to  micturate  be  very  frequent, 
the  effect  of  tying  in  a  soft  catheter  should 
be  tried — one  of  soft  rubber  if  it  can  be 
passed — in  order  to  drain  the  bladder  con- 
tinuously. Unfortunately  this  plan,  though 
usually  soothing,  cannot  always  be  carried 
out  if  the  patient  has  not  been  previously 
accustomed  to  the  passage  of  instruments ; 
because  in  many  persons  the  constant  pre- 
sence of  a  catheter  soon  excites  pain  at  tho 
neck  of  the  bladder,  with  febrile  disturb- 
ance and  increase  of  the  local  inflamma- 
tion. If  this  condition  arise,  the  catheter 
must  be  removed,  and  be  passed  every  three 
or  four  hours  until  the  urethra  'has  grown 
tolerant  of  the  instrument.  This  usually 
happens  in  a  few  days,  when  the  instru- 
ment may  be  tied  in  again.  In  certain 
cases  also,  though  the  constant  presence  of 
the  catheter  is  borne,  the  viscid  mucus 
I  chokes  it,  and  the  catheter  must  be  removed 
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for  cleaning.  Hence,  in  the  majority  of 
cases,  the  catheter  should  be  passed  when 
needed  and  not  be  tied  in. 

Injections,  when  the  acuteness  of  the 
inflammation  is  past,  are  useful ;  but  while 
that  is  at  all  acute,  the  mechanical  dis- 
tension of  the  bladder,  however  gently  it 
is  done,  commonly  gives  pain.  In  the  very 
severe  traumatic  form  of  acute  cystitis,  all 
that  can  be  attempted  is  the  injection  of 
an  ounce  or  two  of  tepid  water  to  clear 
away  or  to  dilute  the  thick  mucus,  when 
it  clogs  the  eyes  of  the  catheter. 

In  chronic  cystitis,  when  the  bladder 
is  not  tender  on  pressure,  injections  are  a 
valuable  resource.  In  the  first  place,  the 
interior  of  a  bladder  is  often  so  altered  by 
imperfect  contraction  of  the  muscular  coat, 
by  sacculation,  or  by  obstruction  at  the 
neck,  that  it  is  impossible  to  completely 
empty  it.  The  warm  water  dilutes  the 
residuum,  washes  out  the  remainder  of  the 
muco-pus,  and  thus  replaces  with  simple 
water  the  small  quantity  of  decomposing 
urine  that  irritates  the  mucous  membrane. 
So,  also,  when  the  amount  of  mucus  is 
small,  and  the  catarrh  due  mainly  to  im- 
perfect evacuation  from  atony  of  the  blad- 
der, a  cold  injection  will  stimulate  mus- 
cular contraction.  It  must  be  moderately 
cool  at  first  by  using  water  of  the  tem- 
perature of  the  room  ;  and,  when  the  pa- 
tient is  habituated  to  that,  by  chilling  the 
water  artificially  to  45°  or  40°  F.  Certain 
astringent  drugs  dissolved  in  the  water 
also  appear  to  be  beneficial.  A  valuable 
one  is  the  sulphate  of  quinine,  in  the  pro- 
portion of  two  grains  and  two  minims  of 
diluted  sulphuric  acid  to  the  ounce  of  water. 

If  the  urine  be  foetid,  or  contain  much 
pus,  injection  of  this  solution  twice  daily  will 
clear  away  in  three  or  four  days  all  fcetor,  and 
greatly  check  the  secretion  of  pus.  Quinine 
is  especially  serviceable  when  the  urine 
contains  free  ammonia.  When  the  deposit 
is  mainly  flocculent  mucus,  the  nitrate  of 
silver,  one -fourth  or  one -half  of  a  grain  to 
the  ounce,  is  sometimes  beneficial,  but  it 
should  always  be  discontinued  if  it  cause 
pain.  Sulphate  of  zinc  or  sulphate  of  copper 
may  be  employed  in  similar  cases  at  the 
same  strength.  But  all  astringent  salts  are 
very  xmcertain  remedies.  Boracic  acid  and 
borax  are  soothing,  perhaps  more  so  than 
plain  water ;  and  they  appear  to  check  the 
formation  of  the  tough  mucus  which  clogs 
the  catheter.  The  cold  saturated  solution 
of  boracic  acid  must  be  warmed  by  im- 
mersing the  bottle  containing  it  in  hot 
water  before  using  it.  A  solution  of 
borax,   eight  or   ten  grains  to  the  .ounce, 


:  with  as  much  glycerine,  appears  to  have 
I  the  same  effect  in  arresting  the  secretion 
of  muco-pus.  Carbolic  acid,  in  the  propor- 
tion of  one  part  in  sixty  of  water,  is  also 
employed  to  check  inflammation  and  as 
I  a  disinfectant,  but  the  writer  has  not  seen 
any  other  good  result  from  the  use  of  this 
agent.  On  the  contrary,  it  is  apt  to  cause 
pain  and  irritation,  ajid  hence  should  be 
used  only  in  cases  of  chronic  catarrh.  As 
a  purifier  of  the  instruments  used,  carbolic 
acid  may  be  added  to  the  lubricating  oil,  in  | 
the  proportion  of  1  to  16,  with  advantage.     • 

The  mode  of  injecting  is  the  same 
whatever  solution  is  employed.  An  india- 
rubber  bottle,  holding  four  or  six  ounces, 
is  fitted  with  a  tap  and  nozzle  which  will 
enter  the  catheter.  This  is  carefully  filled 
to  drive  aU  the  air  from  it,  and  when  the 
urine  has  been  drawn  from  the  bladder,  one 
or  two  ounces,  according  to  the  irritability 
of  the  viscus,  are  thrown  in.  The  fluid 
must  never  be  forcibly  driven  in,  nor  in 
quantity  sufiicient  to  cause  pain.  The  in- 
jection is  at  once  allowed  to  escape  by  re- 
moving the  nozzle  from  the  catheter.  A 
fi:esh  portion  is  then  thrown  in  and  run  off 
untn  the  fluid  returns  firom  the  bladder 
clear  of  mucus. 

The  patient  should  always  lie  down 
when  this  operation  is  first  practised ;  but 
when  he  has  become  used  to  it,  especially 
if  the  bladder  does  not  empty  itself  readily, 
he  may  stand  up  and  lean  against  a  waJl 
during  the  washing.  He  can  thus  learn 
to  wash  the  bladder  himself,  either  with  an 
elastic  bottle,  or  with  a  glass  funnel  and  a 
short  length  of  indiarubber  tubing,  down 
which  he  can  pour  and  extract  successive 
portions  of  lotion  until  the  bladder  is  clear. 

In  chronic  cases,  when  the  mucus  is 
copious  and  tenacious,  it  is  well  to  use  a 
No.  20  or  No.  22  (French  scale)  flexible 
catheter  of  single  web  and  large  eyes,  to 
which  a  four- ounce  bottle,  with  Weiss's 
wide  tap,  is  fitted.  This  apparatus,  being 
of  great  interior  calibre,  allows  larger  clots 
of  mucus  to  escape  from  the  bladder  than 
wiU  come  through  an  instrument  of  fine 
bore.  The  bottle  may  be  used  also  as  an 
exhaust  by  allowing  it  to  expand  after 
compression,  while  still  attached  to  the 
catheter.  In  this  way,  foetid  urine  and  te- 
nacious  clots  can  be  sucked  away  from  the 
bladder.  The  bottle  must,  of  course,  be 
refilled  with  clean  solution  two  or  three 
times  during  the  operation. 

Calculi  and  phosphatic  concretions  must 
be  crushed  and  cleared  away  at  one  sitting : 
the  sooner  the  better,  unless  the  cystitis  be 
very  acute,  when  it  is  better  to  reduce  the 
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intensity  of  the  inflammation  by  rest  and 
drainage  before  submitting  the  patient  to 
so  severe  an  operation  as  lithotrity.  The 
thorough  removal  of  all  foreign  coUections 
from  the  bladder  usually  cures  the  cystitis 
when  it  is  due  to  this  cause.  This  fact 
should  be  never  forgotten  when  chronic 
cystitis  follows  hthotrity.  In  most  oases  it 
is  due  to  a  fragment  of  stone  having  been 
left  in  the  bladder.  The  writer  has  seen 
thorough  cleaning  of  the  bladder  cure  cys- 
titis for  a  time,  even  when  a  malignant 
growth  in  the  wall  of  the  bladder  was  the 
cause  of  the  cystitis.  Though  the  arrest  of 
the  cystitis  was  only  temporary,  the  fort- 
night or  three  weeks  passed  without  pain 
was  very  important  to  the  patient. 

There  are  certain  cases  of  cystitis  which 
do  not  yield  to  the  methods  described; 
for  example,  cases  of  large  and  very  irrit- 
able prostate  in  old  men,  or  of  tubercular 
disease  of  the  neck  of  the  bladder  in  young 
men.  Here,  reUef  from  the  agony  of  con- 
stant, painful  micturition  can  always  be 
given  by  incision  into  the  membranous 
uretlira  in  the  perineum  between  the  bulb 
and  the  prostate,  through  which  the  bladder 
may  be  continuously  drained.  In  tubercular 
ulceration  the  benefit  is  sometimes  mar- 
vellous. In  huge  prostatic  deformity  the 
mere  incision  into  the  membranous  portion 
is  not  always  enough,  and  a  tunnel  through 
the  substance  of  the  prostate  has  been  suc- 
cessfully made  to  give  ease  to  the  patient's 
sufifering. 

The  general  regimen  of  a  patient  with 
cystitis  is  important.  Locomotion  and  ex- 
posure to  cold  must  be  scrupulously  avoided. 
Dm-ing  the  acute  stages  the  patient  must 
keep  his  bed  absolutely.  When  the  affec- 
tion is  subacute,  he  should  stay  in  one  room 
and  be  chiefly  in  the  horizontal  position. 
If  sufficiently  recovered  to  bear  exercise, 
walking  is  better  than  driving  in  a  chair  or 
in  a  carriage.  Long  journeys  should  not  be 
undertaken  while  any  cystitis  remains.  A 
long  railway  journey  has  often  excited  a 
violently  acute  cystitis  when  the  patient 
has  been  suffering  from  the  chronic  foma 
or  from  urethritis.  The  body  should  be 
very  warmly  clad,  especially  the  abdomen 
and  the  lower  extremities,  to  produce  free 
action  of  the  skin.  The  diet  should  be 
light;  all  stimulants  containing  alcohol 
prohibited  ;  also  effervescent  drinks,  coffee, 
I  tea,  and  cocoa  should  be  avoided,  coffee  and 
Itea  altogether,  and  cocoa  taken  only  in 
Ismail  quantities  and  weak.  Milk  should 
be  largely  given,  and  if  the  kidneys  are 
gravely  affected,  it  may  be,  with  or  without 
ice,   the   only   article   swallowed.      Where 


soHd  food  is  given,  no  more  liquid  should  h& 
drunk  than  is  needed  to  quench  thirst,  that 
the  secretion  of  urine  may  not  be  stimu- 
lated beyond  what  is  unavoidable.  Icing 
the  barley-water,  toast-and-water,  or  other 
drink,  also  renders  it  a  better  quencher  of 
thirst,  and  therefore  less  wiU  suffice.  Of 
medicines  which  are  reputed  to  affect  cys- 
titis, acute  or  chronic,  directly,  decoctions 
of  triticum  repens,  or  of  alchimeUa  arvensis^ 
are  perhaps  the  most  likely  to  be  effective ; 
but  their  influence  is  very  uncertain.  Ta 
allay  spasm  and  pain,  opium  and  extract 
of  belladonna  are  useful  in  suppositories. 
Belladonna  must  be  cautiously  employed, 
especially  in  elderly  men,  lest  it  increase 
the  loss  of  tone  of  the  muscular  coat,  and 
it  should  be  given  only  when  the  pain  is 
acute.  In  chronic  catarrh,  decoction  of 
pareira  brava  with  four  or  five  minims  of 
copaiba,  or  oil  of  sandal- wood  in  small  doses, 
is  useful.  Benzoic  acid  in  four-grain  piUs, 
at  the  rate  of  six  or  eight  piUs  daily,  is 
sometimes  beneficial  as  a  balsamic  in 
chronic  catarrh.  More  trustworthy  in  cases 
of  subacute  cystitis  is  buchu  tea.  Unfor- 
tunately, both  pareira  and  buchu  are  apt 
to  produce  indigestion,  and  thus  cause 
more  discomfort  than  they  allay.  When 
given  at  aU,  they  should  be  given  in  large 
quantities;  in  every  twenty-four  hours, 
1  or  1^  pint  of  the  decoction  to  be  drunk, 
in  three  or  four  portions.  Acids,  except  the 
mineral  acids,  in  small  tonic  doses,  are  of 
no  avail.  Alkalinity  of  the  urine  in  cys- 
titis is  due  to  the  conversion  of  urea  into 
carbonate  of  ammonia,  and  its  production 
will  be  prevented  by  clearing  the  bladder 
of  decomposing  urine  and  pus.  In  cases  of 
chronic  cystitis  due  to  atony,  alkaUes.  are 
chiefly  beneficial  when  the  patient  is  gouty 
and  the  urine  highly  acid. 

For  the  acute  cystitis  which  is  a  com- 
pHcation  of  gonorrhoeal  urethritis,  the  ca- 
theter is  seldom  needed,  and  injections 
would  be  mischievous.  The  treatment  con- 
sists in  the  frequent  use  of  sedatives  in  the 
form  of  very  hot  hip  baths  (104°-110''  F.) 
for  ten  minutes,  hot  poultices,  belladonna 
suppositories,  eight  to  ten  leeches  to  the 
perineum,  subcutaneous  injections  of  mor- 
phia, or  of  morphia  and  atropine,  saline 
aperients,  and  low  diet.  Liquor  potassae, 
with  tincture  of  henbane  or  of  belladonna 
in  camphor  water,  is  also  a  very  useful 
sedative  in  these  cases.  They  may  be  given 
alone,  or  decoction  of  triticum  repens  may 
be  given  as  weU. 

For  old  chronic  cases,  the  winter  should 
be  passed  in  a  warm  climate  ;  and  a  course 
of  the  sulphur  waters  at  Bath,  Strathpeffer, 
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Harrogate,  or  Schlangenbad  will  greatly 
increase  the  tone  of  the  bladder,  and  no- 
tably dimmish,  when  it  does  not  whoUy 
remove,  the  muco-pus  from  the  m-ine. 

Neuralgia  of  the  Bladder. —  Pain, 
referred  to  the  bladder,  almost  always  to 
its  neck,  without  actual  disease  of  that  part, 
is  caused  by  a  great  variety  of  local  affec- 
tions and  also  by  certain  conditions  of 
general  disturbance.  Nearly  always  the 
cause  can  be  traced,  and  its  removal  cures 
the  pain.  Nevertheless,  in  a  very  few  cases, 
the  cause  cannot  be  discovered :  such,  for 
want  of  a  better  knowledge  of  their  origin, 
are  termed  simple  neuralgicB.  In  health 
the  neck  of  the  bladder  is  at  all  tunes  highly 
sensitive,  and  often  suffers  from  increased 
sensibility  when  other  viscera  are  affected ; 
while  the  remainder  of  the  bladder,  unless 
diseased  (by  inflammation  or  ulceration,  for 
example),  is  probably  quite  insensible  to  the 
touch  of  foreign  bodies. 

The  causes  of  painful  conditions  of  the 
bladder,  it  has  been  already  said,  are  most 
numerous.  In  respect  of  age,  the  middle  age 
mainly  suffers  from  this  affection,  though 
neither  old  age  nor  childhood  is  exempt. 
Of  specific  local  causes,  aU  which  interfere 
with  the  evacuation  of  the  bladder  are 
sources  of  pain  to  this  viscus — viz.,  stricture, 
enlargement  of  the  prostate,  calculi,  gravel, 
atony  of  the  bladder,  tumours  or  indurations 
of  its  walls.  The  passage  of  sounds,  falls 
•on  the  perineum,  pressure  by  the  gravid  or 
displaced  uterus,  constipation  and  loaded 
rectum,  even  excessive  purging,  may  excite 
this  form  of  pain.  So,  also,  disease  of  the 
kidney,  womb,  or  rectum ;  especially  fissure 
of  the  anus,  piles,  or  ascarides  may  set  up 
nervous  pain  in  the  bladder.  More  distinct 
causes  are  disorders  of  the  digestion,  im- 
perfect function  of  the  liver  or  stomach, 
indulgence  in  certain  alcoholic  drinks  such 
as  punch,  imperfect  assimilation  of  food,  or 
changes  of  tissue  which  produce  highly  acid 
urine  or  excess  of  uric  acid,  or  the  reverse — 
neutral  uriae  with  excess  of  phosphates. 
Exposure  of  the  surface  of  the  body  to  cold  or 
a  sedentary  life  are  also  causes  of  pain  com- 
mencing in  the  neck  of  the  bladder,  but 
radiating  widely  elsewhere.  Persons  of  rheu- 
matic, gouty,  or  nervous  constitution  are 
prone  to  suffer  from  these  pains.  Excessive 
coitus  and  masturbation  frequently  set  up 
pain  at  the  neck  of  the  bladder,  principally 
through  provoking  long  continued  conges- 
tion of  the  erectUe  tissue  and  vascular  struc- 
tures placed  there;  probably  also  in  part 
through  the  nervous  prostration  which  fol- 
lows these  excesses.  The  debihty  resulting 
from  lone  residence  iu  hot  moist  climates. 


especially  when  the  patient  has  suffered  from 
malarial  fever,  both  favours  the  production 
of  the  pain  and  increases  its  severity.  Some 
of  the  most  severe  cases  which  the  vmter  has 
seen  have  been  in  ansemic  patients  from 
India,  the  Straits'  Settlements,  or  the  Philip- 
pines. 

The  symptoms  vary  in  different  persons. 
Frequent  calls  to  void  urine  are  generally 
present,  though  not  always  so.  Paiu, 
usually  intermittent — almost  constant  in 
severe  cases — is  felt  in  the  perineum.  It  is 
variously  described  as  an  aching,  as  a  sense 
of  weight  or  of  tightness,  increased  by  sitting 
on  a  cushioned  seat  or  when  the  sensitive 
neck  of  the  bladder  is  pressed  by  the  weight 
of  the  body.  In  some  persons  the  pain  is 
referred  to  the  suprapubic  region,  in  others  to 
the  symphysis.  This  form  is  more  common 
iu  persons  who  indulge  too  much  in  stimu- 
lating food  and  drink.  The  pain  is  rarely 
confined  to  the  localities  just  mentioned, 
but  radiates  to  the  groins,  iusides  of  the 
thighs,  loins,  sacrum,  and  lower  part  of  the 
belly.  It  is  often  accompanied  by  depres- 
sion of  spirits  and  anxiety,  or  by  irritable 
temper.  The  pain  is  usually  worse  by  night 
than  by  day;  that  is,  when  the  body  is 
warm  in  bed  and  the  genital  organs  con- 
gested by  sleep.  It  is  also  very  severe  in 
persons  of  whose  families  some  members 
suffer  from  ordinary  gout,  and  who,  though 
no  local  affection  connected  with  the  pu- 
denda be  detected  in  themselves,  have 
eczema  elsewhere  more  or  less  severely. 
In  certain  patients — usually  those  afflicted 
with  dyspepsia — there  is  a  tendency  to 
spasm,  and  the  patients  are  much  alarmed  by 
a  liability  to  difificulty  in  micturition,  which 
their  fright  may  exaggerate  to  almost  com- 
plete retention.  Such  spasm  is,  of  course, 
quickly  allayed  by  a  hot  hip-bath,  a  saline 
purge,  or  other  simple  remedy.  In  aU 
cases  the  affection  is  very  apt  to  return  if 
the  original  cause  be  permitted  to  regain 
activity. 

The  treatment  is  general  and  local.  The 
general  treatment  consists  in  removing  the 
functional  disturbance,  if  any  exist;  in 
ensuring  the  proper  action  of  the  digestive 
organs;  in  curing  or  alleviating  any  local 
ailment ;  in  restoring  the  patient's  strength ; 
and,  if  there  be  any  history  of  previous 
malarial  attack,  in  using  arsenic,  bark,  or 
quinine  in  fall  doses.  A  diet  and  regimen 
must  be  observed  which  will  prevent  the 
reproduction  of  the  condition  which  favoured 
the  excitation  of  the  neuralgia.  Thus  the 
diet  must  be  light  but  nutritious;  alcohol 
must  be  most  sparingly  taken — ^to  be  wholly 
avoided  in  nearly  aU  cases.    Laxatives  and 
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dilueat  driiLks,  to  render  the  urine  of  low 
specific  gravity  and  of  weak  acidity,  are 
needed.  Long  journeys  are  hurtful,  particu- 
larly railway  journeys,  which  in  many  per- 
sons excite  prostatic  congestion ;  and  sexual 
commerce  must  be  kept  at  a  minimum. 

The  local  treatment  consists  in  the 
cure  of  any  ailment  discovered  on  careful 
examination  of  the  urinary  organs  with  the 
sound  and  finger  in  the  rectum.  When 
signs  of  disease  are  absent,  the  cautious 
passage  of  full-sized  sounds  at  intervals  of 
two  or  three  days  is  often  very  effective. 
They  may  be  followed  by  tepid  injections 
into  the  bladder,  slowly  given,  and  at  first 
not  more  than  two  or  three  ounces  at  a 
time ;  then  increasing  to  six  or  eight  ounces 
as  the  bladder  becomes  habituated  to  the 
distension.  The  injections  may  be  cooled 
to  50°  or  40°  if  the  tepid  ones  fail  to  reheve 
pain.  Tepid  douches  to  the  hypogastrium, 
perineum,  or  the  sacro-lumbar  regions,  are 
sometimes  beneficial.  They  should  be  ap- 
plied for  ten  or  twenty  minutes  if  they  cause 
no  pain.  Counter-irritation  also,  in  the  form 
of  bhsters  to  the  perineum — small,  and  fre- 
quently repeated,  are  occasionally  service- 
able ;  but  the  writer  has  seen  this  remedy 
more  often  increase  than  allay  vesical  neu- 
ralgia. In  some  cases  of  general  debility, 
without  any  marked  functional  derange- 
ment, local  treatment  has  effected  a  com- 
plete cure  in  less  than  a  month,  but  such 
success  is  not  to  be  counted  on.  The  most 
trustworthy  treatment  is  a  careful  attention 
to  diet  and  regimen,  and  to  restoring  the 
general  health  of  the  patient. 

Berkeley  Hill. 

BLADDER,  Extroversion  of  the.  See 
Ectopia  VEsiciE. 

BLADDER,  Puncture  of  the.— When 
a. patient  is  suffering  from  retention  of  urine, 
from  whatever  cause,  and  the  surgeon  is 
unable  to  introduce  a  catheter,  the  bladder 
is  punctured  by  trocar  and  canula,  and 
the  urine  evacuated.  The  operation  is 
occasionally  employed  in  enlarged  prostate, 
and  tumours  of  the  bladder  and  prostate, 
when  acute  retention  of  urine  is  not  present. 
It  is  also  practised  by  some  surgeons  in 
the  treatment  of  certain  forms  of  urethral 
stricture. 

Before  puncturing  the  bladder  for  re- 
tention of  urine,  the  surgeon  must  satisfy 
himself  that  retention  is  really  present, 
and  must  have  made  every  effort  to  pass  a 
catheter  {see  Retention  of  Urine). 

The  bladder  may  be  aspirated  above  the 
pubes,  or  it  may  be  tapped  (1)  above  the 


pubes ;  (2)  by  the  rectum ;  (3)  fi-om  th& 
perineum :  (4)  through  the  symphysis  pubis  J 
(5)  under  the  symphysis  pubis. 

When  there  is  hope  that  the  reHef 
from  retention  will  only  be  requii'ed  tem- 
porarily, supra-pubic  aspiration  of  the 
bladder  is  the  safest  operation.  Should  re- 
tention recur,  aspiration  may  be  repeated 
two  or  three  times  with  safety,  and  it  has 
been  performed  ten  or  twelve  times  in  im- 
mediate succession  without  bad  result ;  at 
the  same  time  it  should  be  remembered 
that  fatal  extravasation  and  abscess  have 
followed  a  second  introduction  of  the  needle. 
It  will  therefore  be  wise,  if  aspiration  has 
to  be  several  times  repeated,  to  tap  at  once 
above  the  pubes  with  trocar  and  canula, 
leaving  the  canula  or  a  catheter  ia  the 
wound.  Supra-pubic  tapping  ranks  next 
to  aspiration  in  safety  and  convenience. 
Rectal  tapping  is  falling  into  disuse,  owing 
to  the  obvious  inconvenience  it  causes  the 
patient.  The  other  methods  are  surgical 
curiosities. 

1.  {a)  SuPRA-PUBic  Aspiration  of  the 
Bladder  consists  in  the  introduction  of  a 
fine  trocar  into  the  bladder  above  the  pubes, 
and  in  the  withdrawal  of  the  m'ine  through 
the  trocar  by  pneumatic  asphation.  Na 
anaesthetic  is  necessary.  There  are  many 
aspirators  sold,  the  best  perhaps  is  usually 
called  Potain's ;  it  consists  of  an  exhaust- 
ing syringe  attached  to  a  cork,  which  can 
be  fitted  into  a  wine  decanter  or  any  other 
bottle  sufficiently  large,  and  through  the 
cork  also  passes  another  tube  connected 
with  the  trocar.  Tha  receiving  bottle  i» 
exhausted.  The  patient  lies  upon  his  back 
with  the  knees  slightly  raised ;  an  assistant 
steadies  the  distended  bladder  by  pressing 
with  his  hands  in  each  iliac  region,  and 
the  trocEir,  having  been  carefully  carbolised, 
is  thrust  through  the  skin  about  half  an 
inch  above  the  pubes  downwards  and  back- 
wards into  the  bladder;  then  a  tap  i& 
turned  and  the  urine  flows  into  the  receiver. 
Aspiration  should  be  kept  up  dm-ing  the 
removal  of  the  canula,  to  prevent  the  es- 
cape of  any  urine  into  the  tissues.  This 
operation  may  be  repeated  perhaps  twice 
or  thrice,  when,  if  no  instrument  can  be 
passed  by  the  natural  passages,  the  surgeon 
is  recommended  to  perform — (6)  Supra- 
pubic tapping.  It  is  desirable,  but  not- 
absolutely  necessary,  to  administer  an 
anassthetic.  The  pubes  should  be  shaved, 
and  a  small  incision  made,  about  an  inch 
long  and  ending  haK  an  inch  above  the 
pubes,  through  the  skin  and  fat  down  to  the 
linea  alba.  An  assistant  steadies  the  blad- 
der, and  a  curved  trocar  (the  ordinary  reo- 
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tal  trocar  is  very  suitable)  is  then  pushed 
through  the  linea  alba  downwards  and 
backwards  into  the  bladder.  The  mine  is 
allowed  to  escape,  and  if  the  canula  is  a 
small  one  it  can  be  tied  in  by  tapes  attached 
to  a  T-bandage  and  plaster.  Or,  better  still, 
a  soft  catheter  can  be  introduced  through 
the  canula  and  be  tied  in.  After  the  canula 
is  removed,  a  piece  of  tubing  can  be  attached 
to  the  catheter,  and  the  urine  can  thus  be 
led  into  a  receptacle  by  the  side  of  the 
bed.  The  operation  is  simple  and  safe, 
and  the  bladder  is  easily  drained  until  an 
instrument  can  be  introduced  through  the 
urethra. 

If  for  any  reason  the  surgeon  prefers  to 
tap  the  bladder  by  the  rectum  it  is  done  as 
follows : — 

2.  Eectal  Puncture  of  the  Bladder. 
The  bowel  is  cleared  by  an  enema,  an 
anaesthetic  administered,  and  the  patient  is 
held  in  the  lithotomy  position.  While  an 
assistant  presses  the  bladder  downwards 
the  operator  introduces  the  first  and  second 
fingers  of  his  left  hand  into  the  bowel  and 
defines  the  prostate,  especially  its  upper 
border.  He  then  takes  the  rectal  trocar 
in  his  right  hand,  with  the  jpoint  drawn 
just  inside  the  canula,  and  introduces  the 
instrument  along  the  groove  between  his 
two  fingers  which  are  lying  in  the  rectum, 
until  it  has  fully  passed  the  posterior  margin 
of  the  prostate.  The  handle  is  then  firmly 
depressed,  and  the  trocar  and  canula  are 
thus  pushed  into  the  bladder.  After  the 
urine  is  drawn  off  the  canula  can  be  re- 
moved or  retained  as  the  surgeon  deems 
best.  This  operation  has  many  disadvan- 
tages. It  is  somewhat  dangerous  and  may 
lead  to  troublesome  fistula.  It  can  rarely 
be  required  now. 

3.  Puncture  through  the  Perineum. 
A  large,  straight  trocar  and  canula  are  used. 
The  patient  is  held  in  the  lithotomy  position. 
The  surgeon's  left  forefinger  is  passed  into 
the  rectum,  and  the  trocar  is  thrust  into 
the  perineum  about  an  inch  above  the 
anus  and  pushed,  upwards  and  backwards, 
into  the  bladder.  The  canula  can  be  re- 
tained. 

4.  Puncture  through  the  Symphysis 
Pubis. — A  medimn-sized  hydrocele  trocar 
is  used.  It  is  introduced,  without  prehmi- 
najry  incision,  through  the  centre  of  the 
symphysis,  and  pushed  downwards  and 
backwards  into  the  bladder. 

6.  Puncture  under  the  Symphysis 
Pubis. — The  penis  is  forcibly  pulled  down- 
wards and  backwards  and  the  trocar  thrust 
under  the  pubes  into  the  bladder. 

G.  Buckston  Browne. 


BLADDER,  Rupture  of  the,  is  a 
breach  in  the  vesical  wall,  caused  either  by 
external  violence,  or  by  forces  acting  within 
the  body  itself.  In  the  former  case  the  rup- 
ture is  traumatic :  in  the  latter  idiopathic. 
In  either  form  ruptures  fall  naturally  under 
two  heads :  extraperitoneal  and  intra- 
peritoneal ;  the  former  including  (a)  pa/rtial 
ruptures,  or  rents  in  the  mucous  coat  only, 
or  in  the  mucous  with  part  of  the  mus- 
cular ;  and  (6)  the  important  group  of  sub- 
peritoneal ruptures.  Occasionally  multiple 
rents  are  found  iij  an  injured  bladder. 

1.  The  causes  of  ruptures  are  divisible 
into  predisposing  and  determining.  Dis- 
tension of  the  bladder  is  the  main  pre- 
disposing condition  of  an  uncompUcated 
traumatic  intraperitoneal  rupture,  and  is 
present  in  the  great  majority  of  instances 
of  ruptures  of  all  kinds.  When  the  viscus 
is  empty,  or  contains  but  a  small  quantity 
of  urine,  a  rent  in  the  bladder  anteriorly 
may  be  occasioned:  {a)  by  a  fractured 
pubic  ramus  ;  (6)  by  great  violence  applied 
to  the  hypogastric  region,  as  when  the 
wheel  of  a  heavily  laden  waggon  passes 
over  the  abdomen,  or  a  mass  of  earth  falls 
on  the  part ;  and  (c)  by  the  same  force  by 
which  the  innominate  bones  are  violently 
separated  at  the  symphysis  pubis.—  The 
base  of  the  bladder  may  also  be  split  by 
disruptive  force,  which  tears  open  the  peri- 
neum and  lacerates  the  rectum.  Other  pre- 
disposing causes  are  intoxication,  and  some 
obstacle  to  the  passage  of  urine  from  the 
bladder.  Differences  of  habit  and  occupa- 
tion render  males  far  more  liable  than 
females  to  rupture  of  the  bladder.  In  the 
traumatic  cases  the  determining  cause  is 
usually  some  force  applied  to  the  hypo- 
gastric region.  Even  the  strain  of  the 
abdominal  muscles  against  the  distended 
bladder  in  falls  backwards,  and  lifting  heavy 
weights,  may  sujffiice  to  occasion  the  lesion. 
Violence  applied  to  the  back  has  also  been 
noted  as  a  cause  of  rupture  in  several  cases. 
The  site  of  the  rent  will  depend  upon  the 
degree  of  distension,  the  nature  and  mode 
of  application  of  the  violence,  and  the  posi- 
tion of  weak  spots  in  the  bladder-waU. 

Idiopathic  ruptm*es  include  aU  cases  in 
which  no  external  violence  has  been  applied 
to  the  abdomen ;  ruptures  from  over-disten- 
sion due  to  various  causes,  as,  e.g.,  stricture, 
enlargement  of  the  prostate,  hysteria,  retro- 
version of  the  gravid  uterus,  extra-uterine 
foetation,  labour,  and  alcohoKsm ;  ruptures 
in  the  foetus,  and  ruptures  due  to  ulceration, 
the  result  of  certain  diseases,  viz.  fever, 
1  erysipelas,   syphilis,   tubercle,  cancer,  and 
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2.  Pathology. — In  the  idio;pathic  cases 
rupture  is  often  preceded  by  some  change 
in  the  organ  itself.  Thus  long-continued 
obstruction  to  the  passage  of  urine,  whether 
from  stricture  or  enlargement  of  the  pros- 
tate gland,  occasions  hypertrophy  of  the 
muscular  fibres  of  the  bladder,  and  the 
formation  of  '  tunicary  herniaB,'  or  diverti- 
cula of  the  mucous  membrane,  which  pro- 
trude through  the  muscular  fibres,  com- 
mionly  either  at  or  near  the  summit  of  the 
bladder,  or  posteriorly  at  the  level  of  the 
insertion  of  the  ureters.  As  these  pouches 
are  sometimes  immediately  under  the  peri- 
toneal tunic,  and  sometimes  unconnected 
with  the  serous  coverings,  ruptures  due  to 
Btricture  or  hypertrophy  of  the  prostate 
may  be  either  intraperitoneal  or  extra- 
peritoneal. A  second  condition,  occasioned 
by  obstruction  of  the  urethra,  especially 
when  instruments  have  been  passed,  is 
inflammation  of  the  mucous  membrane  of 
the  bladder,  determined,  perhaps,  by  de- 
composition of  retained  urine.  The  inflam- 
mation may  end  in  ulceration,  softening, 
sloughing,  or  gangrene  of  some  spot  in  the 
bladder-wall,  a  termination  exemplified  in 
cases  of  rupture  from  retroversion  of  the 
gravid  uterus,  and  some  prostatic  cases.  A 
third  effect  of  obstruction  is  thinning  and 
weakening  of  the  vesical  tunics.  The  final 
cause  of  rupture  may  be  muscular  action  in 
efforts  to  pass  water,  and  straining  at  stool. 
In  rupture  during  labour  the  neglected  and 
distended  bladder  is  placed  between  two 
forces,  the  contraction  of  the  abdominal 
muscles  and  some  part  of  the  child's  body, 
or  the  forceps  of  the  medical  practitioner. 
The  rent  may  either  be  into  the  peritoneal 
cavity  or  into  the  vagina.  After  the  com- 
pletion of  labour  rupture  may  occur  sooner 
or  later  in  consequence  of  the  injury  sus- 
tained by  the  bladder  during  the  process, 
and  from  subsequent  neglect. 

Each  kind  of  rupture  has  its  own  form 
of  breach  in  the  bladder-wall.  The  ordinary 
form  of  uncomphcated  rupture  from  blows, 
kicks,  and  falls,  is  a  lacerated  rent,  one  inch 
to  three  inches  in  length,  vertical,  obHque, 
or  transverse.  The  more  or  less  vertical 
rent  at  the  upper  part  of  the  posterior  wall 
of  the  bladder,  commencing  near  the  urachus, 
is  the  most  typical,  and  results  firom  the 
sudden  application  of  equable  violence  to 
the  hypogastric  region,  driving  the  fluid 
against  the  posterior  wall,  which  is  bm'st 
open  by  the  expanding  force.  In  retrover- 
sion of  the  gravid  uterus,  the  opening  is 
cither  a  rent  with  gangrenous  edges,  or  a 
sloughy  hole  or  gangrenous  perforation. 
In  cases  of  stricture  and  retention,  where 


the  rupture  follows  over-distension  and 
straining,  the  aperture  is  usually  a  small 
perforation,  or  a  short  rent  of  about  half  an 
inch,  or  a  triquetrous  opening,  or  a  round 
hole  lined  by  mucous  membrane.  In  cases 
of  hypertrophy  of  the  prostate,  the  opening 
may  be  smooth  and  rounded,  or  a  narrow 
rupture  with  thinned  or  sloughy  edges. 

In  traumatic  cases  blood  is  often  poured 
out  freely.  Submucous  extravasation  will 
be  found,  either  confined  to  the  neighbour- 
hood of  the  rent,  or  spread  over  a  wider 
area.  A  considerable  amount  of  blood  has 
been  found  in  some  intraperitoneal  rup- 
tures in  the  cavity  of  the  abdomen,  whilst 
in  some  of  the  extraperitoneal  cases  blood 
may  coUect  and  form  a  swelling  in  the 
hypogastric  region.  After  rupture  the 
bladder  either  collapses  or  contracts,  and  is 
usually  incapable  of  holding  more  than  a 
few  ounces  of  urine. 

3.  Symptoms.  —  The  typical  primary 
symptoms  of  rupture  are  a  feeling  of  some- 
thing giving  way,  excruciating  pain,  shock, 
inability  to  stand  or  walk,  desire,  but  want  of 
power,  to  micturate,  and  removal  from  the 
bladder  with  the  catheter  of  blood  only,  or 
a  small  quantity  of  bloody  urine.  When 
the  point  of  the  catheter  impinges  against 
a  sound  portion  of  the  viscus,  it  will  be 
found  difficult  to  rotate  the  instrument 
and  to  depress  it  between  the  patient's 
thighs,  but  if  there  is  an  intraperitoneal 
rent  on  the  posterior  wall,  the  catheter 
may  suddenly  sUp  through  the  opening  into 
the  peritoneal  cavity,  become  freely  mov- 
able, and  withdraw  a  large  quantity  of  fluid 
in  place  of  the  small  quantity  of  blood,  or 
the  few  ounces  of  blood  and  urine,  previously 
removed.  As  the  contraction  of  the  mus- 
cular fibres  of  the  bladder  cannot  assist 
the  flow,  and  as  the  abdominal  muscles  are 
exerted  only  for  the  business  of  respiration, 
the  urine  wiU  either  well  out  gradually  and 
run  down  by  the  side  of  the  catheter,  come 
out  almost  guttatim,  or  pass  from  the  in- 
strument in  an  intermittent  stream  during 
the  periods  either  of  inspiration  or  expira- 
tion. As  a  general  rule  the  patient  from 
the  first  is  unable  to  make  water,  and  may 
continue  to  exhibit  this  inability  to  the  end. 
Ability  to  micturate,  however,  has  been 
observed  both  in  intraperitoneal  and  extra- 
peritoneal cases,  and  in  both  sexes.  It  is 
relatively  more  frequent  and  in  greater 
perfection  in  the  extraperitoneal  cases. 
Sometimes  the  patient  passes  water,  with  or 
without  difficulty,  immediately  after  the 
accident,  and  not  subsequently,  sometimes 
in  small  quantities  throughout  the  iUness, 
sometimes  on  the  second  or  third  day,  and 
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flometimes  at  a  later  period.  "When  passed 
it  is  generally  with  difficulty,  and  the 
amount  will  be  less  than  it  ought  to  be. 
Occasionally  there  will  be  incontinence  of 
urine.  Very  rarely  indeed  the  patient  may 
pass  water  naturally  every  day  and  be  in- 
dependent of  the  catheter. 

In  the  intraperitoneal  ruptures  the 
symptoms  are  decidedly  more  severe  than 
in  the  extraperitoneal  cases.  The  shock  at 
first  is  greater  and  the  well-known  symp- 
toms of  peritonitis  speedily  supervene.  The 
patient  will  lie  in  bed  with  his  knees  drawn 
up,  or  be  propped  up  with  pillows,  to  relax 
the  abdominal  muscles.  He  will  have  a 
pinched,  anxious,  haggard,  and  even  ghastly 
expression  of  countenance,  look  pale  and 
ansemic,  and  be  tormented  with  a  frequent 
or  constant  desire  to  pass  water,  leading 
him  to  make  many  ineffectual  efforts  to 
empty  his  bladder.  He  will  suffer  from 
thirst,  and  sooner  or  later  be  troubled  with 
vomiting,  bringing  up  a  greenish-yellow 
liquid,  and  even  the  water  which  he  has 
drunk  copiously  to  quench  his  thirst.  The 
pulse  will  be  small,  feeble,  irregular,  and 
rapid,  varying  between  90  and  130,  and 
the  respirations  hurried.  The  abdomen 
■will  be  tense  and  tender,  tympanitic  above, 
duU  and  fluctuating  below.  There  may 
even  be  a  more  or  less  defined  and  fluctu- 
ating swelling,  resembling  the  bladder,  be- 
tween the  umbiHcus  and  the  pubes,  due  to 
urine  temporarily  confined  by  the  disposition 
of  the  coils  of  intestine.  Throughout  the 
illness  there  will  be  marked  restlessness  and 
insomnia.  As  the  case  proceeds,  the  symp- 
toms become  aggravated,  the  swelling  and 
tension  of  the  abdomen  increase,  clammy 
sweats  appear  on  the  skin,  the  hiccough 
and  vomiting  become  more  urgent  and  dis- 
tressing, the  pain  is  intolerable,  the  coun- 
tenance sunken  and  ghastly,  the  voice  low 
and  feeble,  and  the  patient  may  sink  into 
a  state  of  collapse,  or  into  a  typhoid  condi- 
tion attended  with  delirium  and  coma.  If 
the  patient  survive  so  long,  there  may  be 
marked  signs  of  amendment  about  the  fifth 
or  sixth  day.  The  rent  in  the  bladder  is 
under  repair,  or  gets  blocked  up  by  intestine 
or  omentum,  and  the  patient  may  sit  up  in 
bed,  pass  water  voluntarily,  take  food  with- 
out rejecting  it,  be  freer  from  pain  and 
comparatively  cheerful.  Eelapse  speedily 
occurs,  and  the  patient  sinks. 

In  extraperitoneal  cases,  the  general  and 
local  symptoms  will  be  those  usually  attend- 
ing extravasation  of  urine.  When  the  rent 
is  in  front,  the  urine  either  forms  a  circum- 
Bcribed  collection  outside  and  anteriorly  to 
the  bladder,  occasioning  marked  dulness  on 


percussion;  or  it  becomes  widely  diffused, 
moimting  up  towards  the  umbilicus  between 
the  peritoneum  and  abdominal  muscles, 
and  then  finding  its  way  to  the  subcuta- 
neous fascia  or  into  the  peritoneum,  or 
passing  into  the  iliac  fossae,  or  through 
the  obturator  foramina  and  the  inguinal 
and  femoral  canals  into  the  scrotum  and 
thigh.  When  the  rent  is  behind  the  pro- 
state, the  fluid  will  ascend  into  one  or  other 
of  the  ihac  fossae.  WTierever  extravasation 
occurs  it  sets  up  inflammation  of  the  con- 
nective tissue  and  fasciae,  followed  in  due 
time  by  suppuration  and  sloughiug.  Occa- 
sionally the  urine  is  collected  in  a  kind  of 
sacculus,  the  •j^aUs  of  which  are  composed 
of  connective  tissue  thickened  by  lymph, 
simulating  the  appearance  of  a  lining  mem- 
brane to  the  adventitious  cavity. 

Diagnosis. — The  chief  mistakes  which 
occur  in  practice  are :  1.  Overlooking  the 
lesion  altogether,  or  mistaking  it  for  some 
other  affection,  such  as  peritonitis.  2.  Mis- 
taking an  extra-peritoneal  for  an  intra- 
peritoneal rupture.  3.  Mistaking  a  con- 
tusion of  the  bladder  or  of  the  abdomen  for 
a  rupture  of  the  bladder. 

The  first  mistake  is  not  likely  to  occur 
to  a  well-informed  and  sagacious  practi- 
tioner, if  the  case  is  typical.  Clear  evidence 
of  fulness  of  the  bladder  at  the  time  of  the 
accident,  of  violence  applied  to  the  hypo- 
gastric region,  of  the  occurrence  of  the 
typical  primary  symptoms,  and  the  results 
of  examination  of  the  bladder  and  abdomen, 
wiU  establioli  the  diagnosis  beyond  a  doubt. 
But  the  surgeon  may  have  to  do  with  a 
patient  under  the  influence  of  alcohol,  who 
recollects  nothing,  and  felt  nothing  of  the 
accident,  and  he  may  have  to  trust  mainly 
to  his  own  skill  in  interpreting  symptoms 
and  in  manual  and  instrumental  examina- 
tion. The  behaviour  of  the  catheter,  the 
nature  and  quantity  of  the  fluid  withdrawn 
by  it,  and  the  total  or  restricted  ability  of 
the  patient  to  micturate,  will  be  the  most 
reliable  guides.  If  these  are  insufficient, 
the  bladder  can  be  injected  with  a  warm 
solution  of  thymol.  If  the  bladder  be  sound, 
it  wiQ  form  a  circumscribed  tmnour  in  the 
hypogastric  region,  and  the  fluid  wiQ  be 
recoverable ;  if  ruptured,  the  fluid  will  be- 
come diffused  among  the  intestinal  coils, 
be  felt  by  the  patient  in  the  flanks,  and 
will  not  return  readily  or  completely 
through  the  catheter. 

The  second  mistake  will  be  less  likely 
to  occur  if  the  surgeon  carefully  considers 
the  mode  of  occurrence  of  the  injury, 
whether  it  is  complicated  by  fracture  or  not, 
and  the   effects  of  catheterism.     In  extra- 
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peritoneal  ruptures,  fracture  of  the  pelvis  is 
a  frequent  cause  or  accompaniment  of  the 
bladder-lesion ;  the  primary  symptoms  are 
less  marked,  the  constitutional  condition 
less  serious,  the  catheter  rarely  leaves  the 
bladder,  and  evidence  of  extravasation  in 
the  hypogastric  region,  flanks,  scrotum,  or 
thighs,  will  soon  be  forthcoming.  If  the 
surgeon  is  satisfied  that  the  bladder  is 
ruptured,  but  cannot  arrive  at  a  certain 
conclusion  as  to  the  kind  of  rupture  pre- 
sent, he  can  either  explore  the  bladder 
from  the  perineum,  or  make  an  incision  im- 
mediately above  the  pubes,  and  examine 
the  anterior  aspect  of  the  organ,  before  pro- 
ceeding to  open  the  peritoneum. 

The  third  mistake  arises  chiefly  from 
over-estimating  the  amount  of  urine  in  the 
bladder  at  the  time  of  the  accident ;  through 
attending  to  the  time  which  has  elapsed 
since  micturition  without  regard  to  the 
quantity  of  liquid  ingested ;  from  forgetting 
that  the  secretion  of  urine  is  often  either 
suppressed  or  greatly  diminished  for  some 
hours  after  severe  abdominal  contusion ; 
and  from  regarding  the  passage  of  a  catheter 
by  a  medical  practitioner,  and  failure  to 
draw  off  urine,  as  necessarily  indicating  an 
empty  bladder. 

Treatment. — ^As  there  is  no  indubitable 
case  of  spontaneous  recovery  on  record  after 
intraperitoneal  rupture  of  the  bladder,  it  is 
essential  that  the  surgeon  should  form  his 
diagnosis  immediately,  and  act  without 
delay.  The  indications  are  mainly  two : 
first,  the  removal  of  the  effused  urine,  and 
secondly,  the  prevention  of  the  further 
escape  of  urine  through  the  rent  in  the 
bladder  into  the  perivesical  connective 
tissue  or  the  peritoneal  cavity.  For  these 
purposes  the  intermittent  use  or  constant 
retention  of  a  catheter  in  the  bladder,  at- 
tempted washing  out  of  the  peritoneal  cavity 
or  adventitious  pouch  in  the  perivesical 
fascia  through  the  rent  in  the  bladder,  tap- 
ping the  recto- vesical  cul-de-sac,  and  para- 
centesis abdominis,  either  with  an  ordinary 
trocar  or  the  aspirator,  are  not  trustworthy. 

The  peritoneal  cavity  can  only  be  effi- 
ciently cleared  of  urine  and  blood  by  ah- 
dominal  section  and  careful  and  thorough 
sponging.  Prevention  of  further  accumu- 
lation and  transmission  of  urine  into  the 
peritoneal  sac  in  the  male  may  be  secured 
by  sewing  up  the  rent  in  the  bladder  with 
carbolised  silk  sutures,  with  or  without 
paring  the  edges  of  the  ragged  rent.  If  this 
procedure  be  adopted,  the  bladder  should  be 
injected  with  water  before  the  abdominal 
wound  is  closed,  to  make  sure  that  leakage 
is  not    possible.      Perineal    urethrotomy, 


either  median  or  lateral,  should  then  be 
performed,  the  lateral  operation  being  pre- 
ferable. A  tube  can  be  retained  in  the 
bladder.  Some  surgeons  prefer  the  per- 
formance of  perineal  urethrotomy  or  cysto- 
tomy in  the  first  instance,  and  abdominal 
section  afterwards,  and  if  there  is  any  doubt 
as  to  the  diagnosis,  a  preliminary  explora- 
tion of  the  bladder  would  remove  it ;  other- 
wise the  sequence  of  procedures  cannot 
make  any  difference.  After  the  operation, 
hypodermic  injections  of  morphia  will  be 
of  service.  Abdominal  section  ought  to  be 
performed  within  the  first  twenty-four  hours 
to  have  a  good  prospect  of  success,  and 
further  experience  is  required  to  test  the 
value  of  all  operative  measures. 

In  the  female,  intraperitoneal  rupture 
of  the  bladder  should  be  treated  by  vaginal 
cystotomy  and  abdominal  section,  with 
careful  cleansing  of  the  peritoneal  cavity. 

In  extraperitoneal  ruptures,  cystotomy, 
combined  with  incisions  above  the  pubes 
and  into  any  parts  where  extravasated  urine 
finds  its  way,  will  offer  the  best  prospect  for 
the  patient.  Walter  Rivington. 

BLADDER,     Tumours      of     the.  — 

Tumours  of  various  kinds  have  long  been 
recognised  as  affecting  equally  the  male 
and  female  bladder.  Those  of  a  cancerous 
nature  have  been  more  familiar  to  surgeons 
than  other  forms  of  less  malignant  tend- 
ency, and  hitherto  accounted  rare.  During 
the  last  ten  years  the  latter  have  been 
studied,  and  also  found  removable  by  opera- 
tion in  some  instances,  a  condition  which 
does  not  characterise  cancerous  growths. 

The  greater  number  of  these,  namely, 
twenty-three  cases,  have  occurred  in  the 
experience  of  the  writer ;  hence  the  result 
of  his  researches  will  form  the  chief  basis 
of  the  present  article. 

Tumours  of  the  bladder  may  be  classi- 
fied as  foUows : — I.  Tumours  composed  of 
homoeoplastic  elements. 

1.  The  simple  mucous  volyvus  at  prP^ 
sent    met  witn   only  in  "the    bladders   of^ 
children,  and  mostly  appearmg  tolbeanalo- 
gous'in  structure  to  the  soft  nasal  polypus, 
a  form  of  myxoma;  while  occasional  speci- 
mens contain,  in  addition,  more  of  the  deeper 
normal  fibres  of  the  structures  from  which 
the  growth  arises.      The  growths  are  nu- 
merous, evidently  rapidly  formed,  soon  fill| 
the  bladder,   and   in  the   case   of  female, 
children  sometimes  issue  by  the  external] 
meatus,  and  present  in  the  vagina. 

2.  Papillomatous  Tumours, 
a.  Fimbriated  Papilloma  is  now  held 

to  designate  that  product  which  has  been 
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familiarly  known  as  the  '  villous '  growth, 
a  term  which  is  objectionable  on  several 
grounds.  The  most  obvious  character  of 
the  growth  is  a  structm-e  in  which  the 
vesical  mucous  membrane  is  developed 
into  fine  papillae,  which  consist  of  long  fim- 
briated processes  of  extreme  tenuity,  and 
usually  form  a  group  arising  firom  a  small 
circumscribed  base. 

b.  Fibro-Pajpilloma.  Here  the  papillary 
processes,  although  present  in  more  or  less 
abundance,  do  not  constitute  the  chief  part 
of  the  structure,  which  is  more  solid  than 
the  preceding,  and  consists  of  the  consti- 
tuents— unstriped  muscle  and  connective- 
tissue  fibres — of  the  submucous  tissues  of 
the  vesical  coats.  The  papillae  are  some- 
times shorter,  less  developed  than,  the 
'  fimbriated  '  processes  of  the  previous  divi- 
sion. 

3.  Transitional  Tumours. — This  term 
is  for  the  present  used  to  designate  certain 
examples  of  timaour,  the  chief  structure  of 
which  is  that  of  '  fibro-papilloma  '  just  de- 
scribed ;  but  presenting  also,  intermixed, 
some  suspicious-looking  cells,  which  may 
be  merely  leucocytes,  but  which  may  some- 
times suggest  to  the  observer  that  the 
growth  is  intermediate  in  structure  be- 
tween the  foregoing  and  a  formation  of  a 
malignant  type,  '  sarcoma.' 

The  three  foregoing  varieties  are,  com- 
paratively speaking,  by  no  means  imcommon. 

II.  Tumours  composed  of  heteroplastic 
elements : — 

a.  Epithelioma. 

h.  Sarcomata,  round  and  spindle  celled ; 
rare. 

c.  Scirrhous,  encephaloid,  and  melanoid 
cancers. 

d.  Dermoid  tumour ;  rare. 
Symptoms. — Regarding  the  forms  most 

commonly  met  with,  or  those  of  the  first 
group,  the  earliest  symptom  is  mostly 
haemorrhage ;  and  it  occurs  before  unduly 
frequent  micturition  is  complained  of,  and 
before  it  is  painful.  On  the  other  hand, 
when  the  tumour  is  of  the  malignant 
type  or  approaches  thereto,  pain  and  fire- 
quency  of  passing  water  generally  precede 
the  appearance  of  blood,  sometimes  for 
a  consideraHe  time.  There  is  nothing 
very  characteristic  in  the  haemorrhage, 
excepting  the  one  important  circimastance 
always  to  be  inquired  for,  and,  if  possible, 
to  be  observed  by  the  surgeon  himself; 
namely,  that  in  the  act  of  micturition  the 
stream  may  sometimes  commence  without 
any  blood-stain,  or  with  only  a  slight  ad- 
mixture, and  end  of  a  bright  red  colour 
from  the  presence   of  much  fresh  blood. 


With  such  an  occurrence,  and  no  recent 
urethral  lesion  having  been  made,  the 
source  of  haemorrhage  must  almost  always 
be  vesical.  Supposing  in  such  circum- 
stances that  the  absence  of  stricture,  or- 
dinary diseases  of  the  prostate,  calculus  of 
the  bladder,  and  cancer  have  been  ascer- 
tained by  sounding  and  by  rectal  examina- 
tion, it  remains  only  to  observe  certain 
products  which  the  urine  itself  may  con- 
tain. 

Very  little  positive  evidence  is  obtained 
by  rectal  and  vesical  examination  except  in 
hard,  cancerous  deposits,  which  are  thus 
easy  to  identify.  The  result  is  generally 
negative,  or  nearly  so,  when  a  growth  of 
the  papillomatous  or  of  the  allied  variety  is 
present. 

The  examination  of  the  urine,  however, 
is  highly  important.  Its  object  is  to  obtain 
disintegrated  portions  of  the  tumour  if  pre- 
sent, and  to  identify  their  structure  under 
the  microscope.  An  excellent  way  of  ob- 
taining such  specimens  is  to  wash  out  the 
bladder  freely  with  warm  water.  It  rarely 
happens  that  this  process  fails  to  detach 
fragments  sufficient  for  our  purpose  if  there 
is  a  growth  in  the  interior. 

The  presence  of  a  non-cancerous  tumour 
being  verified  or  strongly  suspected,  the 
bladder  should  be  explored,  and  the  tumour 
removed  if  practicable ;  no  other  treatment 
is  of  any  service.  The  best  mode  of  accom- 
plishing this  is  by  external  urethrotomy,  a 
simple  procedure  involving  little  or  no  risk, 
and  not  by  cystotomy — some  rare  cases 
excepted — since  it  is  always  more  or  less 
dangerous. 

Operation. — The  steps  of  the  operation 
which  the  writer  adopts  are  as  follows : — 
The  position  of  the  patient  and  the  acces- 
sories are  the  same  as  for  lithotomy.  A 
median  staff  with  a  short  cui^e,  deeply 
grooved,  is  passed  into  the  bladder,  and  the 
patient  is  held  by  two  assistants  in  the 
usual  manner,  another  holding  the  staff. 
The  surgeon  introduces  into  the  rectum  his 
left  forefinger,  so  as  to  feel  with  its  tip  the 
position  of  the  grooved  staff,  and  verify  the 
apex  of  the  prostate,  on  which  he  places 
his  finger  as  a  guide.  Maintaining  lus  left 
index  in  the  position  described,  he  makes, 
with  a  long,  narrow,  straight-backed  bis- 
toury, a  vertical  incision  through  the  skin 
and  cellular  tissue  in  the  middle  line,  about 
an  inch  and  a  quarter  long,  the  lower  end 
terminating  about  three  quarters  of  an  inch 
above  the  anus.  He  next  enters  the  bis- 
toury, wdth  its  cutting  edge  upwards,  in  a 
horizontal  direction,  at  the  lower  part  of 
the  incision,  just  above  the  upper  border  of 
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the  bowel  and  parallel  with  it,  and  guided 
partially  by  the  left  index,  directs  the  point 
to  the  membranous  urethra,  which  it  pene-  | 
trates,  entering  firmly  the  groove  of  the  j 
staff.  He  then  incises  the  urethra  on  the 
staff  for  a  few  lines,  and  withdraws  the 
bistoury,  cutting  slightly  a  little  of  the 
tissues  upwards  as  he  does  so,  avoiding  as 
far  as  possible  any  section  of  the  bulb  itself, 
and  making  room  enough  only  for  the 
finger  to  enter.  He  now  inserts  in  the 
groove  of  the  staff  a  tapering  director  ajid 
presses  it  inwards  along  the  urethra  to  the 
bladder :  when  arrived  there  the  staff  is 
withdrawn,  the  director  remaining,  and  on 
it  the  left  index  is  gently  insinuated  to  the 
neck  of  the  bladder,  entering  which,  he  at 
once  recognises  the  form  and  position  of 
the  growth,  and  determines  whether  he  can 
or  cannot  attempt  to  remove  it. 

If  the  surgeon  finds  a  polypoid  growth 
he  should  introduce  a  pair  of  forceps  into  the 
cavity  of  the  bladder,  and  use  them  without 
aid  from  the  finger.  The  forceps  should 
have  wide  and  serrated  margins  where  the 
blades  meet,  so  as  to  crush,  but  without 
power  to  cut,  the  tissues  seized,  and  should  be 
provided  in  different  forms.  The  simplest 
should  be  like  an  ordinary  lithotomy  for- 
ceps. Others  should  be  curved,  for  seizing 
timiours  which  are  situated  laterally  and 
near  to  the  neck  of  the  bladder,  in  which 
last-named  position  the  straight  forceps  is 
powerless  to  grasp  the  tumour.  "When  the 
blades  are  free,  if  they  are  opened  easily 
and  widely,  the  polypus  is  almost  sure  to 
be  within  their  grasp.  No  suprapubic 
pressure,  as  a  rule,  should  be  made  during 
this  act,  so  as  to  disturb  the  contour  of  the 
bladder.  He  should  never  drag  or  pull 
forcibly,  but  rather  '  bite '  off  the  growth 
with  the  blades,  twisting  it  somewhat 
perhaps.  After  this  the  finger  alone  may 
often  remove  it  safely.  Every  time  the 
forceps  has  removed  a  portion,  the  finger 
should  examine  the  interior,  before  the  for- 
ceps is  introduced  again.  And  in  no  case 
where  the  tumour  is  a  flattened  growth  with 
broad  base,  should  an  attempt  be  made  to 
separate  it  very  near  to  the  walls  of  the 
bladder,  which  might  thus  be  fatally  in- 
jured. 

There  is  one  circumstance  important  to 
be  noted,  especially  in  dealing  with  the  less 
prominent  growths,  viz.,  the  effect  of  strong 
Bupra-pubic  pressure  made  by  an  assistant 
in  relation  to  their  mode  of  presentation  to 
the  finger  of  the  operator  engaged  in  ex- 
ploring the  bladder,  and  in  estimating  their 
size  and  form.  If  that  pressure  is  consider- 
able, it  forces  the  upper  wall  of  the  bladder 


into  its  own  cavity,  and  thus  gives  to  the 
growths  a  larger  contour  than  they  possess, 
and  makes  them  apparently  saHent  to  a 
much  greater  extent  than  they  reaUy  are. 
Thus  an  eager  or  inexperienced  operator, 
unaware  of  the  effect  of  supra-pubic  pres- 
sure, might  be  led  to  seize  the  mass  pre- 
sented to  the  forceps  by  the  influence  of 
this  pressure,  and,  under  the  behef  that  it 
was  a  large  growth,  he  might  inflict  a  fatal 
wound  by  crushing  a  double  fold  of  the 
coats  of  the  bladder,  and  so  making  an 
opening  in  the  peritoneum.  To  avoid  such 
a  catastrophe  it  is  only  necessary,  first,  to 
decline  the  attempt  to  destroy  any  growth 
which  is  clearly  not  sufficiently  saHent  to 
admit  of  complete  or  nearly  complete  re- 
moval ;  and,  secondly,  never  to  employ  the 
forceps  while  forcible  supra-pubic  pressure 
is  made — at  least,  no  more  pressure  than  is 
desirable  just  to  steady  and  support  the 
bladder  and  the  parts  adjacent. 

But  other  means  may  be  used  according 
to  the  judgment  of  the  surgeon.  A  very 
small  ecraseur,  with  %dolin- string  ligature, 
may  be  manipulated  by  the  side  of  the 
index  finger,  and  used  in  polypoid  forms  of 
tumour.  In  the  cases  of  women  such  a 
tumour  may  sometimes  be  slowly  and  care- 
fully brought  into  view  by  traction  on  the 
forceps,  and  then  the  pedicle  may  be  liga- 
tured, as  the  writer  has  done  in  two  in- 
stances. 

After  the  operation  a  tube  has  usually 
been  introduced  and  left  for  two  or  three 
days.  As  a  rule,  however,  it  appears  ad- 
visable not  to  employ  one. 

It  may  be  remarked,  as  before  observed, 
that  the  incisions  necessary  for  the  proceed- 
ing are  simple  and  harmless  to  the  last 
degree.  The  writer  has  never  met  with  any 
untoward  result  from  them.  The  risk  of  re- 
moving the  tumour  is,  however,  sometimes 
considerable,  but  even  this  depends  very 
much  on  the  care,  judgment,  and  self-com- 
mand of  the  operator.  It  is  not  at  aU 
difficult  to  inflict  fatal  injury  on  the  organ 
by  an  attempt  to  remove  a  growth  eitiier 
too  completely  or  too  vigorously. 

There  is  good  reason  to  beHeve  that 
entire  removal  of  the  base  of  papillomatous 
formations  is  not  absolutely  necessary,  and 
that  cicatrisation  prevents  further  develop- 
ment where  the  growth  has  been  nearly, 
and  not  quite,  removed. 

The  presence  of  cancerous  disease  of 
the  bladder,  and  especially  the  scirrhous 
variety,  may  almost  always  be  determined 
by  rectal  examination  :  the  irregiilar  knotty 
feel  of  the  hard  deposit  in  the  situation  of 
the  prostate  and  beyond  it  are  quite  charac- 
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teristic.  Such  a  condiiBion,  associated  with 
much  pain,  occasional  bleedings,  and  fre- 
quent mictiu-ition,  go  far  to  estabhsh  the 
diagnosis.  In  regard  to  treatment,  that 
only  which  renders  life  endurable  by  aUe- 
viating  sufferings  which  inevitably  become 
severe  in  the  later  stages  of  the  disease,  is 
desirable ;  and  it  consists  in  the  administra- 
tion of  morphia,  the  subcutaneous  injection 
being  the  most  efficient  form  in  these  cases. 
It  may  here  be  emphatically  stated  that  if 
the  physical  characters  and  symptoms,  es- 
pecially the  former,  indicate  the  presence  of 
a  growth  of  this  nature,  any  operative  pro- 
ceedings for  its  removal  must  be  not  merely 
futile  and  imperfect,  but  extremely  dan- 
gerous, and  ought  not  to  be  undertaken.  It 
does  not  foUow,  however,  that  in  such  cases 
the  drainage  of  the  bladder  by  a  perineal 
opening  may  not,  in  certain  circumstances, 
be  a  useful  proceeding  to  reUeve  suffering 
or  prolong  Hfe,  &c.         Henry  Thompson. 

BLEBS.     See  Bullae. 

BLENNORRHAGIA.      See    Gonor- 

RHCEA. 

BLEPHARITIS.  See  Eyelids,  Dis- 
eases of  the. 

BLINDNESS.— The  term  blindness  is 
used  in  two  senses — a  strict  or  scientific 
sense,  in  which  it  means  inability  to  dis- 
tinguish Hght  from  darkness,  and  a  loose  or 
popular  sense,  which  may  mean  any  con- 
dition impairing  vision,  or,  indeed,  mere 
temporary  incapacity  for  opening  the  lids, 
vision  being  otherwise  perfectly  preserved. 
In  the  true  sense,  when  the  patient  has 
no  longer  even  quantitative  perception  of 
light,  blindness  is  always  the  result  of 
some  lesion  of  the  nervous  system,  such 
disease  having  its  seat  either  in  the  re- 
cipient apparatus  or  retina,  in  the  conduct- 
ing apparatus,  optic  nerve,  chiasma,  or 
tract,  in  the  percipient  apparatus  or  cor- 
pora quadrigemina  and  optic  thalami,  or, 
lastly,  in  the  intellectual  visual  centre; 
situated,  according  to  some,  in  the  occipital 
lobes  of  the  cerebrum,  and,  according  to 
others,  in  the  angular  gyrus,  the  tract  or 
fibres  of  "Wernicke  establishing  the  com- 
munication between  the  corpora  quadrige- 
mina and  the  cortex  cerebri  in  the  former 
case,  and  radiating  fibres  effecting  the 
transmission  of  the  impressions  in  the  latter 
case.  Congenital  defects,  traumatic  lesions, 
haemorrhage,  inflammation  and  its  conse- 
quences, syphilitic  and  other  tumours  of  the 
brain,  may  attack,  compress,  or  destroy  any 
of  these  parts,  and  total  blindness  of  one  or 
both  eyes  may  be  the  result. 


It  is  impossible  to  determine  firom  the 
censuses  of  this  country  whether  those 
who  are  termed  blind  are  only  bUnd  so  far 
as  to  prevent  their  being  educated,  or 
obtaining  their  own  living,  or  whether  they 
are  wholly  incapable  of  perceiving  Ught. 
Moreover,  no  clear  distinction  is  drawn 
between  cases  of  complete  blindness  and 
those  in  which,  whilst  one  eye  is  really 
blind,  the  other  stiU  retains  some  percep- 
tion of  light. 

The  present  article  will  be  devoted  to 
the  consideration,  not  only  of  the  com- 
pletely bhnd,  but  also  of  those  cases  of  great 
impairment  of  vision  which,  whilst  varying 
firom  mere  perception  of  light  to  the  recog- 
nition of  large  objects,  yet  practically  ren- 
der the  subject  unable  to  pursue  any  of  the 
ordinary  vocations  of  Ufe.  It  is,  indeed, 
very  difificult  to  draw  ajiy  line  between 
mere  weakness  of  sight  and  blindness. 
There  are  cases,  for  example,  of  astigma- 
tism, of  cataract,  and  of  retinal  or  choroidal 
atrophy,  in  which  vision  may  be  assisted, 
and  even  rendered  tolerably  good  for  a  short 
period  or  for  certain  purposes,  but,  as  a 
whole,  may  prove  insufficient  for  the  ordi- 
nary duties  of  everyday  Hfe. 

It  is  found  convenient  in  practice  to 
distinguish  three  degrees  of  blindness : — 
(1)  Complete  blindness,  in  which  there  is  no 
perception  of  Hght.  Vision  is  then  said  to 
be  aboHshed ;  V  =  0.  (2)  That  degree  of 
blindness  in  which  only  the  difference  be- 
tween light  and  darkness  can  be  distin- 
guished ;  V  =  0=. .  The  patient  is  then  some- 
times said  to  possess  quantitative  percep- 
tion of  Hght ;  and,  thirdly,  that  degree  in 
which  there  is  qualitative  perception  of 
light,  expressed  by  V  =  j^q.  In  this  de- 
gree the  patient  can  distinguish  large  ob- 
jects, masses  of  colour,  the  movement  of 
the  hand  between  the  eye  and  the  Hght, 
and  may,  perhaps,  even  be  able  to  count 
the  fingers,  but  is  unable  to  do  more  than 
grope  his  way  from  place  to  place. 

Distribution  of  Blind  Persons. — The 
distribution  of  the  blind  varies  considerably 
in  different  areas.  Thus,  in  the  census  of 
France  in  1861,  the  number  of  bHnd  in 
the  Departement  du  Vendue  was  only  24  in 
100,000  inhabitants,  whilst  in  the  depart- 
ment of  Eure  it  was  as  high  as  121  in  the 
same  number,  a  difference  too  striking  to 
be  attributable  to  defective  registration. 

The  census  returns  for  1881,  published 
in  1883,  contain  many  interesting  facts  in 
regard  to  the  number,  distribution,  and 
occupation  of  the  bHnd  in  England  and 
"Wales.     The  total  population   is  given  at 
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25,974,439,  and  the  total  ntunber  of  blind 
is  returned  at  22,832.  Of  these,  1,958  were 
blind  from  birth,  a  large  proportion  of  them 
probably  in  consequence   of  an  attack  of 


purulent  ophthalmia.  Of  the  22,832  blind, 
12,048  are  males,  10,784  are  females.  The 
distribution  of  the  blind  in  England  is  as 
follows : — 


Counties 

Total 
Population 

Number  of 
Blind 

Males 

Females 

Blind 
from  Birth 

Northern  : — 

Durham 

Northumberland 

Cumberland     .... 

Westmoreland 

Yorkshire         .... 

J>     1,624,213 
1,420,001 

1,259 
2,294 

723 
1,234 

636 
1,060 

112 
223 

North- Western : — 

Cheshire 

Lancashire      .... 

\     4,108,184 

3,004 

1,628 

1,376 

317 

North- Midland : — 
Leicestershire 

Eutlandshire  .... 
Lincolnshire    .... 
Nottinghamshire     . 
Derbyshire      .... 

■     1,637,865 

1,429 

733 

696 

129 

West- Midland : — 

Gloucestershire       .        , 
Herefordshire 

Shropshire       .... 
Staffordshire   .... 
Worcestershire        .        .        . 
Warwickshire. 

>     3,029,504 

2,914 

1,606 

1,308 

267 

South- Western : — 
Wiltshire         .... 
Dorsetshire     .... 
Devonshire      .... 

Cornwall 

Somersetshire .... 

>      1,869,013 

2,354 

1,267 

1,097 

174 

Eastern — 

Essex 

Suffolk 

Norfolk 

I      1,343,524 

1,308 

673 

635 

127 

South-Midland : — 

Middlesex,  excluding  London 
Hertfordshire  .... 

Bucks 

Oxfordshire     .... 
Northamptonshire  .         , 
Huntingdonshire     . 
Bedfordshire   .... 
Cambridgeshire 

.      1,596,259 

1,434 

604 

740 

119 

South- Eastern : — 

Surrey 

Kent 

Sussex 

Hampshire      .... 
Berkshire         .... 

>     2,487,076 

2,026 

1,022 

1,003 

166 

London,  including  parts  of 
Middlesex       .... 
Surrey     ,                  ... 
Kent        .                 ... 

V     3,816,483 

3,214 

1 ,551 

1,663 

252 
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The  following  statistics,  showing  the 
steady  decrease  of  blindness  in  the  popula- 
tion—the result,  it  is  to  be  hoped,  of  im- 
proved knowledge  and  care  in  treatment 
of  diseases  of  the  eye  of  all  kinds — are 
interesting : — 


Number  of 
Blind 

Number  of 

Blind  in  one 

million 

Number 

Blind  of  one 

eye 

1857 
1861 
1871 
1881 

1 

18,306 
19,352 
21,590 
22,832 

1,021 
964 
951 
879 

979 
1,037 
1,052 
1,138 

Number  of  blind 

in  one  million  of  per- 

sons  of  the  same  age 

: — 

Age          Both  Sexes 

Males 

Females 

0 

166 

172 

161 

5 

288 

312 

263 

15 

388 

449 

328 

20 

422 

491 

359 

25 

645 

800 

494 

45 

1,625 

1,947 

1,326 

65  and 
above 

1    6,715 

6,897 

6,929 

Mean 

879 

953 

809 

These  figmres  must,  however,  be  regarded 
as  only  approximations  to  the  truth,  for 
the  instructive  essay  of  Zehender  shows 
only  too  well  how  fallacious  such  statistics 
may  be,  for  in  the  official  census  of  Mecklen- 
burgh-StreHtz,  the  number  of  blind  persons 
was  returned  at  480,  but  of  these  Zehender 
ascertained  that  16,  or  3^  per  cent.,  were  not 
totally  blind,  whilst  in  Mecklenburgh- 
Strehtz  out  of  73  returned  blind,  5,  or  7  per 
cent.,  were  not  blind ;  and  on  the  other 
hand,  in  the  former  State  48,  and  in  the 
latter  12  totally  bHnd  persons  had  been 
overlooked.  The  same  defects  of  enumera- 
tion would  probably  be  found  in  all  censuses ; 
but,  even  if  this  be  allowed,  it  is  still  found 
that,  in  the  geographical  distribution  of 
blindness,  great  differences  exist  in  different 
countries.  Thus  in  HoUand  the  proportion 
is  only  4'45  per  10,000  ;  in  Austria,  6"5  in 
the  same  number ;  United  States,  between 
30°  and  40nat.  6-36,  between  40°  and  50°  4-65, 
including  Canada.  The  author  of  the  article 
*  Blindness '  in  the  Encyclopced^a  Ameri- 
cana (1883),  gives  the  proportion  as  8-75 
for  America  generally ;  Switzerland,  7*61 ; 
Sweden,  8*05;  Belgium,  8*1 ;  France,  8-36; 
Germany,  8-79;  England,  9-84 ;  Italy,  10-15; 
Spam,  11-09;  Hungary,  12-01;  Norway, 
13-63 ;  while  in  Finland  it  reaches  the 
number  of  22-45  in  every   10,000   of  the 


population.  It  is  somewhat  remarkable 
that  the  Jews  have  a  higher  proportion  of 
blind  than  the  Christians,  in  Germany  the 
numbers  being  about  8  per  10,000  amongst 
Christians,  and  about  12  per  10,000  in  Jews. 

Etiology  of  Blindness. — Blindness  ia 
more  common  in  hot  and  in  cold  climates 
than  in  temperate,  from  causes  that  may 
easily  be  conceived.  In  hot  cUmates  the 
glare  and  heat  of  the  sun,  combined  with 
the  dryness  of  the  atmosphere,  the  deficiency 
of  water  for  purposes  of  ablution,  the  extra- 
ordinary number  of  flies  and  other  insects, 
and  perhaps  the  greater  activity  of  all 
germs  of  disease,  render  inflammatory 
affections  common,  and  every  traveller 
notices  the  frequency  of  ophthalmic  disease 
and  of  cases  of  blindness  in  Egypt,  Pales- 
tine, and  India.  On  the  other  hand,  in  the 
Arctic  regions,  and  especially  in  Finland, 
where  the  proportion  of  blind  persons  rises 
to  a  higher  number  than  in  any  other  nation, 
blindness  is  of  frequent  occurrence,  partly, 
no  doubt,  owing  to  exposure  to  cold,  and 
the  strong  reflection  from  the  surface  of  the 
snow,  but  chiefly  owing  to  the  unwhole- 
some hygienic  conditions  that  are  con- 
stantly present.  The  huts  are  overcrowded ; 
men  and  animals  live  in  close  proximity 
with  each  other,  and  the  inadequate  pro- 
vision for  the  escape  of  smoke,  and  of  the 
exhalations  from  the  skin,  constitute  pre- 
cisely those  conditions  which  every  physio- 
logist would  acknowledge  to  be  most  detri- 
mental to  health,  and  to  be  exactly  adapted 
to  the  production,  maintenance,  and  propa- 
gation of  disease. 

M.  Dumont,  from  an  examination  of  the 
histories  of  upwards  of  2,000  blind  persons, 
the  term  being  here  used  in  the  popular 
sense,  found  that  the  cause  of  blindness 
was  :  smallpox,  262  ;  ophthalmia,  566 ;  in- 
juries, 181 :  amaurosis,  535 ;  cataract,  66 ; 
amaurosis  and  cataract  (glaucoma  ?),  426  ; 
hydrophthahnia  and  various  other  causes, 
20 ;  total,  2,056.  Bergmeister,  in  his  Ee- 
port  on  the  Niederostreichische-Landes 
Blinden  Schule  in  Purkersdorf,  which  con- 
tained 75  children  (39  boys  and  36  girls), 
states  that  the  cause  of  the  blindness  was 
blennorrhcea  in  12  cases  =  20  per  cent. ; 
measles  in  12,  congenital  and  hereditary 
blindness  in  14,  hydrocephalus  in  7  ;  other 
affections  of  the  brain  in  5,  scarlet-fever  in  6, 
injury  in  2,  Egyptian  ophthalmia  in  2,  scro- 
fulosis,  rachitis,  diphtheritis,  each  in  1  case, 
masern  in  3,  and  there  were  10  cases  of 
doubtful  origin.  Of  the  150  eyes  in  these 
75  children,  95  were  absolutely  bHnd,  and 
the  remainder  could  distinguish  between 
light   and  darkness.     V.  MiUingen,  in  his 
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Eeport  of  his  Private  Dispensary  at  Con- 
stantinople, states  that  he  observed  326 
cases  of  bhndness  in  the  three  years  1877, 
1878,  and  1879.  The  causes  of  the  blind- 
ness were — Blennorrhaea-neonatonun,  4'3 
per  cent. ;  conj.  gonorrhoeica,  5*2  per  cent. ; 
blennorrhoea  acuta,  3*4  per  cent. ;  conj. 
diphtheritica  crouposa,  3'6 ;  keratitis  ulcer- 
osa, 20*7  ;  iritis,  8*6 ;  irido-choroiditis  sympa- 
thetica, 3*7  ;  atrophia  nervi  optici,  16"6 ; 
retinitis,  6'4 ;  glaucoma,  8 ;  retinitis  albu- 
minurica,  4'2 ;  and  the  remainder  from 
myopia,  buphthalmia,  microphthalmia,  ab- 
scessus  corneas,  keratitis  bullosa,  and  sub- 
latio  retinae. 

Other  authors,  by  whom  the  causes  of 
blindness  have  been  very  carefully  investi- 
gated, are — Schmidt  Kimpler,  Katz  (1874), 
Stolte  (1877),  V.  Zehender  (1871),  Seidel- 
mann  (1876),  Emmert  (1874),  and  above  aU 
by  Magnus  (1883)  who  has  condensed  and 
tabulated,  as  well  as  expressed  in  graphic 
form,  the  numerous  observations  and  statis- 
tics of  his  predecessors.  In  the  repre- 
sentation he  has  given  of  the  causes  of 
blindness  in  2,528  cases,  carefully  examined 
by  competent  authorities,  he  distinguishes 
four  classes :  first,  cases  of  congenital 
blindness ;  secondly,  cases  of  blindness  con- 
sequent on  idiopathic  diseases  of  the  eyes  ; 
thirdly,  blindness  from  injuries  ;  and  lastly, 
blindness  occasioned  by  various  diseases  of 
the  system  at  large.  The  particular  diseases 
in  each  of  the  above  classes,  with  their  per- 
centage proportion,  is  as  follows  : — 

1.  In  congenital  blindness,  anophthal- 
mos  and  microphthalmos,  constituted  1*06 
per  cent. ;  megalophthalmos,  0*43  ;  cataracta 
accreta  congenita,  0*11 ;  choroiditis  con- 
genita, 0*15 ;  atrophia  nervi  optici,  0*75 ; 
retinitis  pigmentosa,  0*75 ;  congenital 
anomaHes  of  the  cornea,  0*07  ;  congenital 
amaurosis  from  atrophy  of  the  retina,  0*19 ; 
congenital  tumours,  0*03 ;  unnamed  or  in- 
determinate forms  of  disease,  0*23. 

2.  Blindness  from  Idiopathic  Diseases 
of  the  Eyes. — Purulent  ophthalmia  of  infants 
10*87 ;  trachoma  and  purulent  ophthalmia 
of  adults,  9*49 ;  diphtheritic  conjunctivitis, 
0*35 ;  diseases  of  the  cornea,  8*06 ;  irido- 
choroiditis  and  cyclitis,  8*86 ;  choroiditis 
myopica,  0*94  ;  various  forms  of  choroiditis, 
1*10 ;  retinitis  pigmentosa  acquisita,  1*26 ; 
retinitis  apoplectica,  0*11  per  cent. ;  neuro- 
retinitis,  0*79 ;  sublatio  retina  (detachment 
of  the  retina),  4*74  per  cent;  glaucoma, 
8*97 ;  idiopathic  atrophy  of  the  optic  nerve, 
7*75  ;  tumours  of  the  eye  and  adjoining 
parts,  0*35  ;  indeterminate  causes,  3*36. 

3.  Blindness  from  Injury.  —  Direct 
injm'ies    to   the    eye,    4*03 :     unsuccessful 


operations,  1*93  ;  injuries  of  the  head,  0*27  ; 
sympathetic  ophthalmia  following  injury  to 
one  eye,  4*50. 

4.  Blindness  caused  by  Various  Dis- 
eases.— SyphiHs,  0*47  ;  blennorrhoea  gonor- 
rhoeica, 0*91 ;  scrofolosis,  0*03  ;  disease  of 
the  membranes  of  the  brain,  iridochoroiditis 
associated  with  meningitis,  1*42  ;  disease  of 
the  brain,  causing  atrophy  of  the  optic 
nerve,  6*96 ;  disease  of  the  spinal  cord, 
leading  to  atrophy  of  the  optic  nerve,  2*33 ; 
atrophy  of  the  optic  nerve  or  neuritis  after 
haematemesis,  0*39 ;  atrophy  of  the  optic 
nerve,  after  vomiting,  without  discharge  of 
blood,  0*079 ;  atrophy  of  the  optic  nerve 
after  hsemorrhoidal  hasmorrhage,  0*039 ; . 
atrophy  of  the  optic  nerve  after  erysipelas 
of  the  face,  0*079 ;  atrophy  of  the  optic 
nerve  in  insanity,  0*039 ;  atrophy  of  the 
optic  nerve  in  epilepsy,  0*158 ;  atrophy  of 
the  optic  nerve  in  dysentery,  0*029 ;  re- 
tinitis nephritica,  0*198 ;  cardiac  disease, 
0*039 ;  pregnancy  and  confinement,  0*43 ; 
typhus,  0*94 ;  measles,  0*63 ;  scarlet  fever, 
0*51 ;  small-pox,  2*21 ;  exanthematoua 
attacks,  the  nature  of  which  is  unknown, 
0*23  ;  amaurosis  from  intoxication,  0*03  ; 
diseases  of  the  orbit,  0*03. 

From  a  study  of  this  table  it  will  be 
seen  that  six  forms  of  disease,  the  purulent 
ophthalmia  of  children,  trachoma,  diseases 
of  the  cornea,  usually  ulcerations,  irido- 
choroiditis,  glaucoma,  and  idiopathic  atrophy 
of  the  optic  nerve,  constitute  no  less  than 
64  per  cent,  of  all  the  causes  of  blindness, 
whilst  the  first  two,  which  constitute  to- 
gether more  than  20  per  cent.,  may  be  re- 
garded as  almost,  if  not  altogether,  pre- 
ventable ;  both  arise  from  impurity  and 
unwholesome  hygienic  conditions,  and  not 
only  is  the  recognition  of  the  disease  at  an 
early  period  in  both  instances  easy,  but  the 
means  of  arresting  their  progress  are  always 
at  hand,  and  can  be  applied  with  facility. 

Congenital  Blindness.  —  According  to 
Magnus  this  constitutes  3*77  per  cent,  of  all 
cases  of  blindness.  It  may  be  the  result  of 
various  pathological  conditions,  the  causes 
of  which  are  not  always  very  clearly  de- 
fined. The  most  common  conditions  are 
either  entire  absence  or  imperfect  develop- 
ment of  the  globe  of  the  eye,  which,  together 
with  congenital  atrophy  of  the  optic  nerve, 
make  up  about  60  per  cent,  of  all  the  cases 
of  congenital  blindness.  Megalophthalmos 
forms  16  per  cent.,  and  the  remaining  24 
per  cent,  is  made  up  of  choroiditis  and 
anomalies  of  the  cornea. 

Tumours  of  the  Choroid  and  Indeter- 
minate Conditions. — As  might  be  expected 
from  the  development  of  the  eye  and  ad- 


Blindness 


i6x 


joining  parts,  tlie  globe  may  be  defective 
or  absent,  whilst  the  lids,  lacrymal  organs, 
and  conjunctiva  may  be  ftdly  formed.  In 
many  cases  a  cyst  has  been  fomid  in  the 
orbit,  and  the  writer  has  seen  one  case  of 
bilateral  anopthalmia  in  which  a  soft  vascu- 
lar mass,  deeply  pigmented,  could  be  seen 
through  the  attenuated  skin  of  the  inferior 
hd  of  the  left  side,  giving  the  impression 
that  it  was  the  displaced  and  partially 
developed  choroid.  Megalophthahnos,  or 
enlargement  and  thinning  of  the  coats  of 
the  eye,  is  probably  due  to  intra-uterine 
processes  of  inflammation,  and  it  has 
been  observed  as  a  concomitant  of  hydro- 
cephalus. That  heredity  plays  a  part  in 
the  production  of  congenital  blindness  can- 
not be  doubted  after  the  careful  considera- 
tion that  Magnus  has  devoted  to  this  sub- 
ject. The  principal  constitutional  diseases 
of  the  parents  that  lead  to  ophthalmic 
disease  in  the  offspring  are  scrofulosis, 
tuberculosis,  syphilis,  and  lepra.  In  all  the 
inherited  tendency  to  disease  exhibits  itself, 
particularly  in  low  forms  of  inflammation  of 
the  cornea  {see  Cornea,  Inflammation  of  the), 
and  the  affection  in  the  child  may  appear  at 
any  age  between  birth  and  fifteen  or  twenty 
years.  From  Magnus'  observations  it  ap- 
pear that  about  23*5  per  cent,  of  those  who 
are  the  offspring  of  blind  parents,  are  either 
bom  blind  or  have  some  defect  of  the  eyes 
whilst  the  remainder  have  perfect  vision. 
Dumont, however,  who  examined  1,168  cases 
of  blind  people  in  relation  to  this  point, 
obtained  evidence  of  heredity  in  only  68 
cases,  or  about  5*8  per  cent. ;  and,  as  in 
cases  where  the  retina  and  its  functions  are 
at  fault,  there  seems  to  be  no  great  tendency 
for  the  same  disease  which  is  present  in  the 
parent  to  propagate  itself  to  the  child,  but 
a  distinct  tendency  to  the  transmission  of 
some  ocular  defect. 

Consanguinity. — To  what  extent  con- 
sanguinity of  the  parents  influences  the 
ratio  of  ophthalmic  disease  and  blindness 
in  the  children,  has  not  been  certainly  de- 
termined, but  there  seems  reason  for  beUev- 
ing  that  some  affections — as,  for  example, 
retinitis  pigmentosa — are  especially  Hable 
to  occur  in  the  offspring  of  blood-relations. 
Thus,  in  Samisch's  clinique  in  the  ophthal- 
moscopic hospital  at  Bonn,  out  of  60  cases 
of  retinitis  pigmentosa,  15  were  the  children 
of  consanguineous  marriages,  which  is  un- 
doubtedly a  large  proportion ;  and  the  ratio 
found  by  Leber  was  almost  identical — 18 
cases  iu  66,  the  former  representing  25  per 
cent.,  the  latter  27  per  cent.  Mooren  esti- 
mates it  at  33  per  cent.,  and  Fienzal  at 
38  per  cent.    It  may  therefore  be  accepted 
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as  an  approximation  to  the  truth,  that  in 
about  one -fourth  of  all  cases  of  retinitis 
pigmentosa,  the  parents  are  blood-rela- 
tions. 

It  will  be  seen  from  the  above  table  that 
Magnus  only  admits  about  11  per  cent,  of 
blindness  to  be  due  to  purulent  ophthalmia 
in  Germany,  and  perhaps,  if  absolute  loss  of 
vision  is  considered,  this  may  be  true,  but 
other  authors,  who  probably  use  the  term 
blindness  in  a  less  strict  sense,  give  a  far 
higher  proportion.  Thus  Bouijot  St.  Hilaire 
beHeved  that  amongst  the  blind  who  pre- 
sented themselves  to  him  in  the  course  of 
twenty  years  27  per  cent,  were  due  to  this 
cause.  Appia  found  a  proportion  of  25  per 
cent.  According  to  Claisse,  amongst  the 
208  pupils  in  the  Institute  of  Paris  95,  or 
46  per  cent.,  had  lost  their  vision  from 
purulent  ophthalmia.  Eeinhard,  who  drew 
his  conclusions  from  an  examination  of 
twenty -two  institutes  for  the  blind,  of  which 
the  greater  number  were  in  Germany,  be- 
lieved that  40  per  cent,  resulted  from  it. 
Lastly  Daumas  declared,  at  the  Congress  of 
Paris,  that  it  was  the  cause  of  69  per  cent, 
of  blindness. 

The  importance  of  the  prevention  of  blind- 
ness, from  a  purely  national  and  economio 
point  of  view,  has  been  interestingly  worked 
out  by  Magnus  for  Germany.  He  estimates 
the  work  done  by  each  individual  to  be  two- 
marks  per  diem,  or  600  marks  per  annum, 
the  mark  being  about  ten  pence,  and  further 
they  require  for  their  maintenance  one 
mark  per  diem ;  on  the  whole,  therefore,, 
the  yearly  loss  to  the  state  on  each  blind 
person  is  765  marks.  But  in  Prussia  the 
number  of  blind  persons  is  22,677,  of  which, 
however,  2,875  have  not  attained  their 
twentieth  year.  Putting  these  aside,  the  total 
annual  loss  to  the  State  by  the  blind  is 
about  20  million  marks,  or  nearly  a  million 
sterling. 

FreventihiUty. — The  researches  of  Cohn 
seem  to  show  that  of  1,000  cases  of  blind- 
ness 238  were  unavoidable,  438  were  possibly 
preventible,  and  329  were  certainly  pre- 
ventible.  It  is  of  high  importance,  there- 
fore, from  every  point  of  view,  that  a  sound 
knowledge  of  the  causation  and  treatment 
of  the  more  important  diseases  of  the  eye 
leading  to  bHndness  should  be  taught  in  our 
hospitals  and  schools,  made  a  prominent 
subject  in  all  surgical  and  medical  exami- 
nations, and  in  every  way  disseminated 
through  the  community.  Much  may  un- 
doubtedly be  done  to  prevent  blindness  by 
recognising  early  such  diseases  as  purulent 
ophthalmic  trachoma,  glaucoma,  &c.,  and 
employing    efi&cient    treatment ;     and   by 
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adopting  means  to  protect  the  eyes  of  those 
engaged  in  dangerous  occupations. 

Occupations  suited  for  the  Blind. — The 
occupations  that  can  be  followed  by  the 
bHnd  are  very  various,  about  300  being  re- 
turned in  the  last  census.  Some  of  these 
are  of  course  selected  by  the  blind  because 
they  appear  to  be  the  best  adapted  to  enable 
them  to  obtain  a  Uvelihood,  such,  for  ex- 
ample, as  basketmaking,  brush  making,  boot- 
making,  matmaking,  and  music.  Others 
show  the  dangers  that  beset  certain  trades 
and  employments. 

Asylums,  dc. — Several  of  the  larger  cities 
in  England  contain  institutions  for  the  re- 
ception and  education  of  the  blind.  Amongst 
the  most  noted  of  these  are  the  blind  asylums 
of  London,  Liverpool,  Worcester,  York, 
Norwich,  Manchester,  Bristol,  Edinburgh, 
and  Glasgow. 

The  first  asylum  for  the  blind  in  Chris- 
tendom was  founded  by  Saint  Louis  in  1251, 
and  was  intended  to  receive  300  of  the  poor 
blind  of  Paris,  but  no  efforts  were  made  for 
their  education.  Li  1783,  Valentin  Haiiy, 
having  heard  a  blind  pianist.  Mademoiselle 
Paradis,  who  read  music  by  means  of  pins, 
and  v/ho  had  learned  geography  by  means 
of  relief  maps,  conceived  the  happy  idea  of 
instructing  other  blind  persons  by  the  same 
method.  An  experiment  on  a  boy  proving 
satisfactory,  he  obtained  funds  from  the 
Societe  Philanthropique  to  support  twelve 
blind  youths  in  a  house  in  the  Eue  Notre 
Dame  des  Victoires,  and  the  good  example 
was  soon  followed  in  other  countries. 

Henry  Power. 

BLISTERS  are  subcuticular  accumula- 
tions of  fluid  produced  by  an  acute  super- 
ficial inflammation  of  the  skin,  accom- 
panied by  efftision  of  serum  and  escape  of 
white  corpuscles  beneath  the  cuticle,  which 
is  thereby  raised  up  into  a  bleb.  Bhsters 
are  met  with  in  surgical  practice  as  the 
result  of  burns  and  scalds,  friction,  and 
contusions  or  lacerations  of  deeper  parts  as 
in  simple  fractures,  as  weU  as  from  a  variety 
of  other  causes ;  if  due  to  inflammation 
alone,  the  effusion  is  serous  or  sero-puru- 
lent,  but  if  there  be  also  extravasation  of 
blood  into  the  Umb,  as  in  fractures,  the 
effusion  is  often  blood-stained. 
;  Here  we  are  more  concerned  with  blis- 
ters produced  by  the  surgeon  with  certain 
therapeutic  objects,  such  as  the  rehef  of  pain, 
»or  as  a  means  of  influencing  more  deeply 
seated  inflammations,  either  in  the  way  of 
checking  them,  or  causing  absorption  of 
chronic  inflammatory  products.  The  most 
common  substance   used  for  this  purpose 


is  cantharides,  either  in  the  form  of  em- 
plastrum  cajQtharidis,  liquor  epispasticus,  or 
charta  epispastica.  Before  using  either  of 
them  the  skin  should  be  well  washed  and 
dried ;  the  length  of  time  dming  which  the 
plaster  should  be  kept  on  the  skin  will  vary, 
with  the  delicacy  of  it,  from  six  to  twelve 
hours.  The  liquor  epispasticus  is  a  solution 
of  cantharidine  in  acetic  acid  and  ether  ;  it 
is  a  thick,  greenish  fluid,  and  only  requires 
paiuting  over  the  part ;  it  is  the  most  '  ele- 
gant '  and  generally  useful  preparation  of 
cantharides.  Blisters  may  be  more  rapidly 
produced  by  the  apphcation  of  chloroform 
in  such  a  way  as  to  prevent  evaporation — 
usually  on  a  piece  of  Hnt  covered  by  a 
watch-glass,  and  held  against  the  skin  for 
a  few  minutes.  Liquor  ammonise  fort,  and 
the  hot  iron  (temperature  120°  F.)  will  pro- 
duce the  same  effect,  and  the  latter  will  do 
so  very  rapidly  (10  seconds).  The  treat- 
ment of  the  bhster  when  formed  will  depend 
on  whether  it  is  simply  employed  as  a 
counter-irritant  or  to  produce  a  continued 
discharge.  Li  the  former  case  the  bUster 
may  be  snipped  here  and  there  in  dependent 
positions,  and  a  pad  of  some  antiseptic  and 
absorbent  wool  applied ;  in  the  latter  case 
the  cuticle  should  be  removed,  and  as  soon 
as  it  can  be  borne  the  raw  surface  should 
be  dressed  with  some  irritating  ointment ; 
this  is,  however,  a  most  painful  procedure 
and  one  which  is  not  often  resorted  to. 

BiLTON  Pollard. 

BLOOD-CYSTS.     See  Hematoma. 

BLOODLESS  METHOD  OF  OPE- 
RATING.  See  Esmarch's  Bloodless 
Method. 

BLOOD-LETTING,  a  method  of  treat- 
ment which,  although  somewhat  limited  in 
its  scope  in  purely  sm-gical  practice,  is  of 
great  service  in  certain  cases. 

Blood-letting  is  said  to  be  general  when  I 
blood  is  taken  from   a  vein   or   artery  sol 
that  the  amount  in  the  vascular  system  is ' 
materially  diminished,  as  shown  by  diminu- 
tion in  the  tension  of  the  vessels ;  it  is  termed 
local  when,  by  means  of  leeches,  cupping, » 
or  scarification,  blood  is  taken  in  smaller 
quantities,  with  a  view  to  reHeving  limited  ^ 
congestion  and  vascular  tension.     It  may 
be  safely  said  that  in  these  two  methods 
the  surgeon  possesses  the  means  of  treat- 
ing, in  a  powerful  and  beneficial  manner, 
those   acute  inflammations    and    engorge- 
ments  of    certain    important    organs   and 
serous  membranes    associated  with    hard 
pulse,  great  pain   and   distress,   occurring 
from   injury   in   persons   of    healthy   con- 
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Btitutions.  A  point  of  particular  importance 
is  the  aptitude  possessed  by  blood-letting 
for  alleviating  pain  and  distress  of  the 
kind  mentioned,  as  it  is  upon  this  ground, 
rather  than  upon  its  power  as  a  direct  anti- 
phlogistic, that  its  value  in  surgery  depends. 
The  greater  the  pain  and  distress,  the 
gi'eater  are  the  indications  for  the  treat- 
ment. 

^^In  general  bleeding  this  is  well  shown 
■peases  of  fractured  ribs,  with  wound 
^Hlhe  lung,  in  which  the  pain  and  dys- 
^Hea  are  intense,  the  relief  afforded  by 
blood-letting  by  venesection  in  a  full  stream 
until  the  pulse  is  affected  being  most  marked. 
An  equally  good  result  may  be  obtained  in 
the  same  way  in  fractured  ribs  with  high 
temperature,  acute  pain,  and  hard  pulse, 
without  lung-injury.  In  meningitis  pro- 
duced by  injury,  it  is  necessary  to  speak 
less  positively ;  at  the  same  time,  if  the 
disease  is  very  acute,  and  the  treatment 
adopted  early,  there  is  little  doubt  that,  in 
a  subject  previously  healthy,  venesection 
may  be  practised  with  advantage;  every 
care,  however,  should  be  taken  to  dis- 
tinguish between  true  acute  traumatic 
meningitis  and  tubercular  meningitis,  fol- 
lowing on  injury,  in  which  bleeding  is  in- 
admissible. 

In  local  blood-letting  the  same  point 
may  be  illustrated.  Most  surgeons  are  fa- 
miliar with  the  relief  afforded  by  the  applica- 
tion of  a  few  leeches  (from  four  to  six)  over 
(the  most  painful  spot  on  the  belly  in  a  case 
of  acute  traumatic  peritonitis  without  vis- 
ceral lesion;  the  same  result  may  be  ob- 
tained by  similar  means  in  nearly  aU  cases 
{of  acute  tramnatic  synovitis,  especially  of 
the  knee-joint.  So  great  is  the  relief  in 
many  such  instances  that  the  first  calm 
sleep,  ushering  in  recovery,  follows  im- 
mediately. To  cases  like  those  men- 
tioned, blood-letting,  in  surgical  practice 
proper,  wiU  for  the  most  part  be  limited, 
and  even  in  these  the  treatment,  to  be 
useftd,  must  be  applied  early,  when  the 
symptoms  are  increasing  in   acuteness  or 

I  remain  stationary  ;  if  the  climax  has  been 
reached,  and  the  disease  has  assumed  in 
the  least  degree  the  low  tjrpe,  the  time  for 
bleeding  is  gone  by.  One  condition  the 
surgeon  may  have  to  deal  with,  in  which, 
independently  of  inflammation,  the  indica- 
tion for  bleeding  is  obvious,  viz.  apncea, 
with  great  engorgement  of  the  veins  about 
the  neck  following  attempts  at  strangula- 
tion, for  it  is  reasonable  to  suppose  that 
the  removal  of  a  few  ounces  of  blood  by 
opening  the  right  external  jugular  vein,  if 
done  early  enough,  may  perhaps  relieve  an 


overloaded  heart  so  much  as  to  enable  it  to 
resume  its  normal  action. 

Caution. — Blood-letting  should  not  be 
practised  without  due  consideration,  since 
its  effect  is  more  than  momentary,  and 
may  be  followed  by  much  depression  ;  nor 
should  the  operator,  in  general  bleeding, 
start  with  a  fixed  purpose  of  removing  a 
given  number  of  ounces  of  blood ;  but  let  the 
pulse  be  most  carefully  watched,  and  it  will 
surely  indicate  by  its  diminished  tension 
when  enough  has  been  drawn.  Loss  of 
blood  is  badly  borne  by  infants,  the  very 
old,  the  prematurely  aged,  the  feeble  and 
cachectic ;  if,  therefore,  it  should  be  neces- 
sary to  take  blood  from  such  as  these,  let 
not  a  drop  more  than  is  reaUy  necessary  be 
removed. 

For  operations  for  General  Blood- 
letting, see  ARTERioTosnr ;  Venesection. 
For  operations  for  Local  Blood-letting,  see 
Cupping  ;  Leeches  ;  Scarification. 

William  H.  Bennett. 

BOILS  consist  in  a  circumscribed  in- 
flammation of  the  skin  and  subjacent  con- 
nective tissue,  accompanied  by  fibrinous 
exudation,  and  usually  followed  by  slough- 
ing of  the  central  portion  of  the  parts  in- 
volved, and  expulsion  of  the  slough  through 
a  small  hole  upon  the  surface. 

The  causes  of  boils  are  various  and  some- 
what indefinite.  Sometimes  boils  are  almost 
epidemic,  and  they  are  generally  more  fre- 
quent in  the  spring  and  autumn.  They 
are  apt  to  attack  the  plethoric,  as  well  as 
those  who  are  debilitated  by  lactation,  diabe- 
tes, or  zymotic  disease.  Sudden  changes  of 
diet  and  mode  of  life,  such  as  the  patients 
of  hydropathic  establishments  have  to  un- 
dergo, are  apt  to  induce  them.  The  same 
effect  is  observed  in  young  servants,  and  in 
youths  training  for  athletic  sports,  where 
the  changed  conditions  are  accompanied  by 
a  more  Hbferal  supply  of  meat.  The  affec- 
tion has  also  been  noticed  to  attack  vTith 
great  violence  those  who  have  eaten  the 
flesh  of  diseased  'ammais!  THey 
inirequent  among  medical 
breathe  the  vitiated  air  of 
post-mortem  rooms.  Where  there  is  already 
a  constitutional  predisposition,  the  exact 
site  is  often  determined  by  some  local  irri- 
tation, such  as  the  fidction  of  the  nates  in^ 
rowing,  the  pressure  of  certain  articles  of  | 
dress,  the  appHcation  of  a  poultice  or 
plaster.  They  may  also  be  set  up  by  the 
absorption  of  putrid  matters  through  the 
skin,  and  from  this  cause  those  engaged  in 
pathological  work  frequently  suffer  from 
boils  upon  the  back  of  the  hands  or  wrists. 
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Symptoms  and  Course. — Boils  may  be 
single  or  multiple,  and  they  may  occur 
successively  in  different  parts  of  the  body. 
An  itching  spot  appears  usually  at  the 
opening  of  a  hair-foUicle,  and  soon  develops 
into  a  small  red  lump.  This  is  frequently 
surmounted  by  a  vesicle  or  pustule,  which 
bursts  or  dries  up.  As  it  grows,  the  swell- 
ing becomes  of  a  bluntly  conical  shape, 
tender,  painful,  and  of  a  bright  red  colour. 
At  first  it  is  hard,  but  it  soon  begins  to 
soften,  and  the  pain  becomes  of  a  more 
throbbing  character.  In  a  few  days  an 
opening  forms  at  the  summit,  and  some 
pus  is  discharged.  At  the  bottom  of  the 
opening  is  seen  a  yellowish  mass,  con- 
sisting of  a  slough  of  fibrous  tissue  infil- 
trated with  lymph.  This — the  so-called 
core — after  a  few  hours  escapes  through 
the  opening,  and  leaves  a  flask-shaped 
cavity,  which  contracts  and  tills  with 
granulations.  In  a  day  or  two  it  heals, 
and  a  small  scar  is  left  upon  the  skin. 
Another  variety,  called  the  blind  boil,  is 
less  elevated  and  more  diffused.  It  is  slow 
to  discharge  itself,  or  it  may  remain  as  a 
firm  indolent  swelling  for  several  weeks, 
and  then  undergo  resolution  without  any 
suppuration. 

There  is  usually  but  little  constitutional 
disturbance  in  those  affected  with  boils.  A 
sUght  chilliness,  with  a  transient  feeling  of 
malaise  and  irritability,  may  accompany 
the  onset,  but  afterwards  the  only  trouble 
is  that  caused  by  the  local  pain.  When, 
J.  however,  they  occur  in  already  debihtated 
patients,  the  symptoms  may  partake  of  a 
hectic  or  even  typhoid  character ;  and 
cases  are  on  record  in  which  the  disease 
has  proved  fatal  by  the  supervention  of 
pyaemia. 

The  inflammation  attacks  more  especi- 
ally the  sebaceous  follicles  of  the  hair- 
I  bulbs.  Boils,  therefore,  are  not  found  in 
parts  in  which  these  structures  are  absent, 
such  as  the  palms  and  soles.  "When  they 
occur  in  the  foUicles  of  the  eyelashes,  they 
are  called  styes.  They  may  also  attack  the 
ceruminous  glands  of  the  ear,  and  some- 
times they  affect  the  sweat-glands,  especi- 
ally those  of  the  axilla. 

Diagnosis.  —  The  red,  indurated,  and 
tender  base,  which  is  large  in  proportion  to 
the  small  pustule  at  the  apex,  will  dis- 
tinguish boils  from  impetigo,  ecthyma,  or 
the  blebs  which  sometimes  foUow  poisoned 
wounds  of  the  skin.  Carbuncle,  a  closely 
allied  affection,  is  easy  to  recognise  by  its 
larger  size,  more  flattened  surface,  and  the 
numerous  apertures  which  lead  down  to 
the  central  slough.   Malignant  pustules  are 
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usually  confined  to  those  who  have  been 
exposed  to  the  specific  contagion  of  that 
disease,  and  the  absence  of  paia,  together 
with  the  peculiar  character  of  the  eschar, 
will  be  sufficient  to  lead  to  their  identifica- 
tion. The  gummata  of  syphiHtic  or  tuber- 
cular patients  occasionally  resemble  boils, 
but  they  may  generally  be  known  by  their 
attacking  chiefly  the  subcutaneous  tissues, 
and  by  their  bursting  with  a  larger  external 
opening. 

Treatment. — The  patient  should  tak 
plain  nutritious  diet,  with  only  a  modera' 
quantity  of  animal  food.  Unless  there  is 
much  debihty,  there  is  no  advantage  in  the 
use  of  alcoholic  stimulants.  He  may  take 
sulphate  of  quinine  three  times  a  day,  in 
2-grain  doses,  with  a  grain  of  sulphate  of 
iron,  and  from  5  to  10  drops  of  dilute  sul- 
phuric acid,  accompanied  by  5ss.  of  sulphate 
of  magnesia  if  the  bowels  be  not  well 
opened.  The  administration  of  as  large 
quantities  of  quinine  as  can  be  borne  with- 
out cinchonism  has  sometimes  proved  be- 
neficial. Sulphide  of  calcium,  in  ^ -grain 
doses  every  hour  or  two,  has  been  recom- 
mended; and  some  cases  improve  rapidly 
under  the  administration  of  yeast  in  doses 
of  a  tablespooniul  three  times  a  day,  half  an 
hour  before  meals.  A  change  of  air  often 
succeeds  where  other  remedies  have  failed. 

For  local  treatment  the  boil  may  be 
covered  upon  its  first  appearance  with  a 
thick  layer  of  collodion,  or  it  may  be 
touched  with  nitrate  of  silver.  The  extract 
of  belladonna  alone,  or  in  combination  with 
an  equal  quantity  of  glycerine,  is  also  a 
good  application  in  the  early  stage.  Later 
on,  considerable  rehef  is  afforded  by  a  lin- 
seed meal  poultice,  but  as  there  is  some 
risk  of  irritating  the  adjacent  skin,  and 
setting  up  fresh  boils  by  this  remedy,  it  is 
well  to  sprinkle  it  with  olive  oil,  or  the 
dilute  solution  of  the  subacetate  of  lead, 
before  putting  it  on  the  boil.  When  these 
appHcations  are  inconvenient,  the  elevation 
may  be  protected  by  a  covering  of  plaster 
spread  on  soft  leather,  in  which  a  hole 
should  first  be  punched  at  a  point  corre- 
sponding to  the  apex  of  the  boil.  It  is 
only  in  cases  in  which  the  pus  is  very  slow 
in  reaching  the  surface  that  an  incision  is 
required ;  and  then  it  should  only  be  a  deep 
vertical  puncture  in  the  centre  of  the  boil, 
made  with  a  narrow  double-edged  knife. 
N.  Davies-Golley. 

BONE,  Diseases  of. — The  various 
forms  of  disease  which  attack  the  human 
skeleton  are  the  same  in  kind  as  those  which 
are  seen  in  the  soft  parts,  modified  of  course 
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by  the  anatomical  and  physical  peculiari- 
ties of  the  bony  structure.  The  slowness 
with  which  the  morbid  changes  are  effected 
is  one  of  its  striking  peculiarities.  Con- 
sequently amongst  diseases  of  bone  we  find 
some  of  the  most  chronic  disorders  from 
which  the  human  body  is  capable  of  suffer- 
ing. If,  as  in  some  of  the  acute  inflamma- 
tory affections,  rapidity  of  action  should 
ensue,  the  death  of  the  part  involved  is 
the  usual  termination.  Although  so  slow 
in  exhibiting  pathological  change,  bone  is 
nevertheless  capable  of  the  most  perfect 
repair.  Although  slowly,  it  produces  granu- 
lations as  readily  as  any  other  tissue  of  the 
body,  and,  provided  its  vascular  connections 
have  not  been  completely  annihilated,  the 
bone  is  reproduced  almost  in  its  origiual 
form.  Its  rigid  and  inelastic  structure  is  no 
doubt  the  reason  for  the  firequency  of  ne- 
crosis, and  the  inability  of  the  veins  of  the 
medullary  canal  to  collapse  fi:om  the  same 
cause,  coupled  with  the  absence  of  valves, 
is  undoubtedly  the  origin  of  the  pysemia 
and  septicaemia  so  firequently  seen  in  in- 
flammatory affections  of  bone,  in  the  days 
when  decomposition  of  the  discharges  was 
not  prevented  by  suitable  antiseptic  pre- 
cautions. 

The  diagnosis  of  bone-disease,  i.e.  of 
bone  being  the  part  affected  in  any  given 
swelling,  must  first  engage  our  attention. 
The  freedom  of  other,  and  especially  the 
superficial  structures,  is  the  most  important 
negative  evidence.  In  infiltrating  and  in- 
flammatory swellings,  however,  the  soft 
tissues  are  sometimes  very  rapidly  involved, 
and  then  we  have  to  rely  upon  other  symp- 
toms for  the  diagnosis.  Generally  we  are 
able  to  say  that  the  bone  itself  feels  en- 
larged, or  that  the  tmnour  or  swelling  is 
fixed  and  attached  to  bone ;  and  if  the 
superficial  structures  are  engaged,  we  are 
often  able  to  obtain  evidence  of  pain  and 
tenderness  having  been  felt  before  the  ex- 
ternal parts  exhibited  any  swelling.  In  most 
of  the  diseases  of  bone,  however,  the  first 
and  most  important  symptom  is  an  enlarge- 
ment which  is  quite  clearly  deep-seated. 
The  patient  usually  complains  of  a  dull, 
aching  pain,  which  is  especially  troublesome 
at  night  on  getting  warm  in  bed,  and  keeps 
him  awake  for  many  hours.  The  pain  is 
scarcely  ever  acute,  and  is  sometimes  the 
only  symptom  of  which  complaint  is  made. 
A  sense  of  increased  weight  is  also  occa- 
sionally felt. 

The  differential  diagnosis  between  the 
various  affections  of  bone  has  next  to  be 
considered.  The  patient's  history  may  often 
be  of  great  service,  first,  as  to  the  possibility 


of  the  disease  being  due  to  accidental  causes ; 
but  even  here  there  may  be  exceptions  of 
considerable  importance,  e.g.  acute  diffuse 
periostitis  often  has  a  history  of  some  shght 
and  trivial  accident  preceding  the  onset  of 
the  sjmaptoms  of  inflammation.  So  much  is 
this  the  case  that  some  surgeons  look  for 
and  expect  to  find  a  history  of  injury  in 
almost  all  cases  of  diffuse  inflammation  of 
periosteum.  Again,  in  sarcoma  of  bone 
it  is  not  uncommon  to  have  a  history  of 
injury  of  considerable  severity,  and,  within 
a  very  short  time  of  the  accident,  a  tumour 
is  discovered  in  the  part  injured.  This 
form  of  tumour  has  lately  been  dignified 
with  the  name  of  '  acute  traumatic  malig- 
nancy.' 

It  is  well  to  bear  in  mind  that  ostitis, 
periostitis,  and  osteomyehtis,  are  so  in- 
timately united,  both  in  their  pathology 
and  in  their  clinical  symptoms,  as  to  be 
occasionally  confounded  with  one  another. 
Almost  every  inflammation  of  bone,  of 
whatever  kind,  is  at  times  spoken  of  as 
periostitis,  whereas  the  periosteum  has,  in 
most  of  such  cases,  only  been  secondarily 
involved,  ostitis  or  osteomyelitis  being  the 
primary  condition.  The  cases  in  which  the 
periosteum  is  primarily  or  principally  in- 
volved are,  however,  sufficiently  distinct ; 
and  there  should  be  no  difficulty,  at  any 
rate,  in  distinguishing  the  cases  of  perios- 
titis when  this  membrane  is  alone  affected. 
See  Periostitis.  Acute  inflammations  of 
the  bone,  periosteum,  or  medulla,  taken 
as  a  group,  are  readily  separated  from  the 
other  diseases  of  bone  by  the  suddenness  of 
the  attack  and  the  acuteness  of  the  process 
of  inflammation.  The  history  also  of  a 
previous  illness,  such  as  one  of  the  specific 
fevers,  or  the  occurrence  of  a  slight  and 
trivial  accident  in  a  young  subject,  would 
be  additional  evidence  in  favour  of  this 
view  of  the  case. 

The  chronic  diseases  may  present  a  little 
more  difficulty.  The  patient  can  scarcely 
say  when  the  affection  began.  He  may 
have  suffered  pain  at  night  for  some  months ; 
or  when  first  his  attention  was  directed 
to  the  part  of  which  he  complains,  the 
state  of  things  may  have  been  in  the 
same  condition  as  at  the  time  when  he 
asks  your  advice.  In  the  one  case  a  his- 
tory of  long-preceding  pain  would  point 
to  chronic  inflammation  of  bone ;  and  in 
the  other,  the  presence  of  an  enlargement 
which,  when  first  noticed,  was  of  such  a 
size  as  to  lead  him  to  seek  advice  for  that 
alone,  would  indicate  a  new  growth  such  as 
an  exostosis,  or  possibly  a  sarcoma  of  bone. 
But  an  examination  wiU  probably  at  once 
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clear   up  the   difficulty, 
necessary   to  ascertain  is 


The  first  point 
the  presence  or 
absence  of  inflammation.  This  will  be 
decided  on  ordinary  grounds  which  we  need 
not  here  discuss.  The  acute  inflammatory 
affections  have  been  already  mentioned, 
and  will  be  farther  described,  each  in  detail, 
tmder  their  appropriate  titles.  The  symp- 
toms of  subacute  or  chronic  inflammation 
might  perchance  be  mistaken  for  those  of 
a  sarcoma  of  bone.  They  are  both  infil- 
trating in  character :  both  may  feel  hot 
and  inflamed  to  the  hand :  both  may  be 
either  endosteal  or  periosteal.  The  ques- 
tion naturally  arises.  Does  the  swelling 
fluctuate  ?  is  it  solid  or  fluid  ?  If  it  be 
dense  and  sohd  throughout,  and  occupy 
nearly  the  whole  shaft  of  a  long  bone 
which  seems  to  be  uniformly  enlarged 
throughout  its  whole  length,  there  can  be 
no  difiiculty  in  ascribing  it  to  chronic 
ostitis.  But  if  the  swelling  occupy  one  end 
of  a  long  bone,  and  if  that  should  be  the 
lower  end  of  femur  or  head  of  tibia,  the 
case  may  present  greater  difficulties. 
Clearly,  if  fluctuation  be  detected,  and  the 
fluid  seem  quite  close  to  the  surface,  the 
case  will  probably  be  one  of  abscess,  and  if 
the  bone  is  much  enlarged  all  round  that 
part  of  its  circumference,  the  pus  will,  in 
all  probability,  be  due  to  inflammation  of 
the  cancellous  tissue.  More  commonly, 
however,  the  pus  has  not  thus  made  its 
way  to  the  surface,  and  its  presence  is  only 
detected  by  the  excessive  tenderness  which 
is  exhibited  on  pressure  at  one  spot.  For 
further  information,  see  Abscess  of  Bone. 

New  growth  affecting  the  same  part 
may  also  give  rise  to  an  elastic  feeling  very 
closely  resembling  fluctuation.  But  the 
tumour  generally  presents  greater  irregu- 
larity of  outline,  and  varies  considerably 
in  its  elasticity  and  resistance  to  pressure 
in  different  parts.  In  the  periosteal  sarcoma, 
the  growth  will  probably  be  situated  on 
one  side,  whilst  in  the  central  or  endosteal 
form  of  tumour  the  whole  outline  of  the 
bone,  at  the  part  affected,  will  be  lost :  and, 
in  addition,  such  unmistakable  evidence 
of  its  nature  as  '  egg-shell  crackling '  and 
pulsation  may  possibly  be  obtained.  A 
sarcoma  affecting  the  centre  of  the  shaft 
of  a  long  bone  is  at  first  often  fasiform  in 
shape,  but  rapidly  assumes  much  larger 
dimensions  than  any  chronic  inflammation 
would  produce ;  and,  if  endosteal,  it  is 
not  infi-equently  indicated  by  spontaneous 
fracture.     See  Tumours  of  Bone. 

An  exostosis  requires  very  httle  explana- 
tion. It  is  generally  a  pedunculated  growth 
of  small  size,  attached  by  preference  to  the 


bone  in  the  neighbourhood  of  epiphyseal 
lines,  and  starting  into  existence  about  the 
age  of  puberty.  On  examination  it  is  not 
uncommon  to  find  more  than  one,  or  even 
a  considerable  number,  in  different  parts  of 
the  body.  Fm-ther  details  will  be  found 
under  Exostosis. 

The  osseous  deformities  of  rickets  and 
congenital  syphihs  will  be  found  described 
in  the  articles  on  those  diseases.  Softening 
of  bone  and  spontaneous  fractures  will  be 
found  described  under  Osteomalacia  and 
Fragilitas  Ossium.  The  curvatures  of  the 
long  bones,  especially  those  of  the  lower 
extremities,  which  occur  in  old  age,  and 
are  attended  with  a  large  development  of 
osteoporotic  new  bone,  both  in  the  long 
bones  which  are  deformed  and  in  the  skull, 
will  be  found  described  under  Ostitis  De- 
formans. If  a  sinus  should  exist  when  the 
case  first  comes  under  observation,  the 
surgeon  is  referred  for  information  to  the 
articles  on  Caries  and  Necrosis. 

The  constitutional  condition  of  the 
patient  may  throw  some  light  upon  the 
nature  of  the  disease,  and  should  be  care- 
fully considered  in  relation  to  the  various 
affections  which  have  been  named.  High 
fever  may  be  expected  in  cases  of  acute' 
diffuse  periostitis  and  osteomyelitis.  If  of 
recent  origin  and  considerable  intensity, 
and  the  local  symptoms  bear  out  this  con- 
clusion, the  information  gained  by  the 
thermometer  will  give  great  precision  to 
the  diagnosis.  Hectic  fever  also  may  be 
observed  in  these  cases  when  the  disease  is 
of  some  dm*ation ;  and  its  presence  or 
absence  may  aid  the  surgeon  considerably 
in  forming  an  opinion  as  to  the  prognosis. 
But  the  general  condition  of  the  patient, 
his  tolerance  of  the  constitutional  and  local 
disturbance  which  he  is  undergoing,  and  the 
probable  duration  of  the  disease,  should 
have  due  weight  in  estimating  the  chances 
of  recovery. 

Of  all  the  constitutional  diseases,  syphilis 
is  the  most  important  to  recognise,  and 
should  always  be  looked  for  in  subacute  and 
chronic  cases.  The  periosteal  nodes  gener- 
ally appear  during  the  early  stages  of  this 
disease,  so  that  one  may  expect  to  find  some 
other  evidence  of  syphilis,  either  in  the 
throat,  on  the  skin,  or  in  the  glands.  This 
is  of  importance,  as  it  will  lead  the  surgeon 
to  place  the  patient  under  the  influence  of 
mercury,  after  having  reUeved  the  painful 
nodes  by  iodide  of  potassium.  In  enlarged 
and  thickened  bone,  such  as  osteosclerosis, 
in  gummatous  periostitis,  and  in  intractable 
ulceration  of  bone,  sometimes  called  syphi- 
litic caries,  a  history  of  the  disease  should, 
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if  possible,  be  obtained,  as  it  enables  the 
surgeon  to  treat  the  constitutional  affection 
with  greater  confidence.  But  too  much 
reHance  must  not  be  placed  on  the  absence 
of  such  a  history,  for  experience  teaches 
us  that  many  cases  must  be  classed  as 
syphilitic  on  account  of  their  exact  simi- 
larity both  in  the  course  they  run,  the  prog- 
nosis that  must  be  given,  and  in  the  treat- 
ment that  is  essential  for  their  cure,  although 
the  history  of  the  disease  be  decidedly  de- 
ficient in  many  of  its  most  salient  features. 
Many  cases  of  ostitis  that  were  formerly 
looked  upon  as  strumous,  are  now  regarded 
as  due  to  congenital  syphilis.  They  occur 
generally  in  the  middle  of  the  shaft  of  a 
long  bone,  such  as  the  tibia,  about  the  age 
of  puberty,  and  are  exceedingly  chronic. 
Confirmation  of  the  diagnosis  should  be 
looked  for  in  the  eyes,  teeth,  and  physiog- 
nomy of  the  patient,  and  if  possible  the 
brothers  and  sisters  should  be  examined 
in  the  same  way,  as  in  suspected  cases 
of  congenital  syphilis.  The  epiphysitis 
that  occurs  somewhat  earlier  in  the 
history  of  such  patients  might  possibly  be 
confounded  with  rickets,  but  this  has  re- 
ceived full  attention  in  the  article  on  diseases 
of  the  epiphyses. 

Struma  and  tubercle  must  also  receive 
their  share  of  attention  in  the  chronic, 
slowly  suppurating,  diseases  of  bone,  such 
as  caries  and  chronic  abscess.  It  is  un- 
necessary to  point  out  here  the  way  in 
which  this  is  to  be  done.  The  history  and 
physical  examination  may  indicate  pretty 
clearly  that  the  patient  is  predisposed  to 
these  affections.  H.  H.  Glutton. 

BONE-GRAFTma.     See  Grafting. 

BONE-SETTING.— The  term  'bone- 
setting  '  was  first  applied  to  the  proceed- 
ings of  certain  irregular  practitioners,  who 
flourished  chiefly — so  far  as  this  country  is 
concerned — in  the  North  of  England,  and 
who  were  accustomed  to  treat  by  rough 
manipulation,  and  frequently  to  cure,  joints 
whicii  had  been  left  in  a  disabled  condition 
either  by  disease  or  by  injury.  Their  mani- 
pulation was  commonly  attended  by  the 
production  of  sound,  which  the  operators 
would  explain  to  be  the  noise  made  by  a 
displaced  bone  in  the  act  of  returning  to 
its  socket ;  and  they  were,  as  a  rule,  suffi- 
ciently ignorant  to  believe  this  explanation 
themselves,  as  weU  as  sufficiently  earnest 
to  succeed  in  imposing  it  upon  their  pa- 
tients. Hence,  when  a  joint  which  had  been 
under  medical  treatment,  and  remained 
crippled  in  spite  of  it,  was  cured  by  the 


handling  of  a  *  bone-setter,'  he  would  say, 
and  the  patient  and  his  neighbours  would 
beheve,  that  the  doctor  had  overlooked  a 
dislocation.  Of  late  years  the  whole  sub- 
ject has  been  carefully  studied  by  surgeons, 
instead  of  being,  as  formerly,  pooh-poohed 
by  them.  It  has  been  found  that  in  a  very 
large  number  of  cases  of  injury,  and  in 
some  cases  of  disease,  the  rest  which  com- 
monly forms  part  of  the  treatment,  pro- 
duces an  injurious  effect,  as  well  as  a  bene- 
ficial one ;  and  that  it  leads  to  the  forma- 
tion of  adhesions,  either  within  or  around 
the  affected  joint,  by  which  its  mobiUty  is 
impaired.  The  formation  of  such  adhesions 
may  sometimes  be  prevented  by  early  re- 
course to  passive,  or  even  active,  motion ; 
but,  if  once  formed,  they  can  only  be  got 
rid  of  by  tearing.  In  the  course  of  the 
necessary  manipulation  they  yield  with  a 
distinct  sound,  for  which  the  original  bone- 
setter  was  always  on  the  watch ;  and  the 
old  term  has  been  retained,  as  affording  a 
convenient  expression  for  the  modem  prac- 
tice. The  bone-setting  of  the  surgeon  differs 
from  that  of  the  quack,  to  the  extent  that 
the  former  understands  the  pathology  of 
the  cases  to  which  it  is  appHed,  and  con- 
fines its  application  to  those  in  which  it  is 
needed  and  is  calculated  to  be  useful. 

It  will  be  convenient  to  consider  first 
the  conditions  which  call  for  the  employ- 
ment of  bone-setting,  and  these  are  all  forms 
of  partial  ankylosis.  The  cause  of  the  par- 
tial ankylosis  may  be  either  disease  or  in- 
jury of  the  affected  joint,  or  of  some  parts 
contiguous  to  it ;  the  effects  of  such  disease 
or  injury  being  aggravated  by  prolonged  ab- 
stention from  movement,  and  the  ankylosis 
itself  not  coming  into  prominence  until  the 
endeavour  to  move  the  joint  is  resumed. 

The  pathology  of  these  cases  is  to  some 
extent  conjectural,  since  they  rarely  become 
the  subjects  of  post-mortem  examination; 
but  there  can  be  no  doubt  that  conjecture 
and  analogy  are  sufficient  to  afford  correct 
notions  of  the  conditions  which  commonly 
exist. 

The  occurrence  of  inflammatory  (i.e. 
rheumatic  or  pysemic)  mischief  in  a  joint, 
an  actual  injury,  such  as  a  sprain,  befall- 
ing it,  or  the  fracture  of  the  shaft  of  one  of 
the  bones  entering  into  its  formation,  are, 
all  of  them,  conditions  which  have  been 
customarily  treated  by  enforced  rest  and 
restraitiing  apparatus.  The  rest  itseK,  and 
the  pressure  of  the  apparatus,  combine  to 
promote  the  exudation  of  more  or  less 
plastic  fluid  from  the  blood-vessels ;  an 
exudation  which  will,  of  course,  be  still 
further  promoted,  and  be  rendered  more 
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highly  plastic,  when  the  joint-structures 
■are  themselves  affected.  The  exudation 
may  occur  within  or  around  the  cavity  of 
the  joint,  within  or  around  the  sheaths  of 
the  neighbouring  tendons,  or  it  may  be 
more  widely  dififused  among  surrounding 
structures.  The  tendency  is  to  consolidate 
and  contract,  to  glue  together  the  adjacent 
folds  of  synovial  membranes,  to  unite  ten- 
dons to  the  sheaths  in  which  they  should 
move  freely,  to  permeate  and  condense 
inter-muscular  and  superficial  connective 
tissue,  to  compress  blood-vessels,  and  gener- 
ally to  arrest  movement  and  to  diminish 
functional  and  nutritive  activity. 

The  impediments  to  movement  are 
strictly  mechanical ;  and  hence,  when  these 
impediments  produce  traction  on  parts 
which  are  not  normally  adherent,  the  trac- 
tion is  apt  to  be  painful,  and  may  be  fol- 
lowed by  increased  swelling,  by  tenderness, 
or  by  other  signs  of  increased  local  inflam- 
mation. 

The  symptoms  are,  that  a  joint  which 
has  been  subjected  to  any  of  the  incidents 
above  mentioned,  which  has  been  inflamed, 
or  injured,  or  long  restrained  from  move- 
ment by  reason  of  a  neighbouring  fracture, 
does  not  recover  its  mobility.  It  can  usually 
be  moved  to  some  extent,  but  its  move- 
ments are  limited,  and  any  attempt  to 
transgress  these  limits  is  attended  by  pain, 
and  is  often  followed  by  fresh  evidence  of 
active  mischief.  It  is  frequently  possible 
to  discover  by  pressure  some  spot  which  is 
acutely  tender.  The  joint  is  usually  some- 
what swoUen,  the  skin  covering  it  more  or 
less  congested,  glossy,  or  tumid;  and  the 
muscles  of  the  limb  are  wasted  in  a  degree 
correspondingwith  the  length  of  time  during 
which  they  have  been  inactive. 

The  treatment  must  be  considered  under 
two  heads ;  first,  with  reference  to  the  cure 
of  the  above-described  conditions ;  secondly, 
with  reference  to  the  means  by  which  their 
occurrence  may  be  prevented. 

For  the  cure  there  is  only  one  available 
method,  namely,  rupture  by  manipulation 
of  aU  adhesions  which  impede  movement. 
Experience  has  abundantly  proved  that, 
although  the  mere  extension  of  the  adhe- 
sions gives  much  pain,  and  sometimes  ex- 
cites fresh  inflammation,  the  complete 
rupture  of  them  by  a  single  movement  is 
not  more  painful  in  the  first  instance,  and 
is  never  followed  by  any  subsequent  trouble. 
Unless  in  very  slight  cases,  a  patient  for 
whom  it  is  proposed  to  break  down  adhe- 
sions should  always  be  placed  fully  under 
the  influence  of  an  anaesthetic.  The  question 
of  pain  is  only  a  secondary  one.  and  the 


majority  of  people  would  have  sufficient 
fortitude  to  bear  the  operation ;  but  it  is 
highly  important  to  overcome  the  instinctive 
resistance  of  opposing  muscles;  and  it  is 
almost  equally  so  to  allow  the  surgeon  to 
proceed  with  deliberation  and  care,  feeling 
his  way  as  he  goes,  and  not  desisting  until 
the  complete  range  of  mobiHty  is  restored. 
It  must  be  remembered  that  a  certain 
knack  is  required  in  breaking  adhesions, 
and  that  different  joints  require  somewhat 
different  handling,  the  details  of  which  it 
would  be  difficult  to  convey  without  the 
aid  of  illustrations.  In  the  last  four  or 
five  years  much  has  been  written  on  the 
subject,  and,  among  others,  the  writer  has 
given  the  necessary  illustrations,  and  full 
verbal  descriptions  of  them,  in  his  work  on 
'Bone-setting  (so-called).' 

When  adhesions  have  been  broken,  the 
most  important  part  of  the  after-treatment 
is  that  the  joint  should  be  taken  into  use 
immediately.  Supposing  the  knee  to  have 
been  affected,  the  patient  should  be  made 
to  bend  it  freely,  and  to  put  down  the  foot 
and  walk  on  the  same  day,  and  every  day 
afterwards  untU  the  cure  is  complete.  Any 
return  to  splints  or  bandages,  or  to  enforced 
rest,  will  certainly  be  followed  by  reunion 
of  the  adhesions,  and  by  renewed  in- 
capacity. 

Under  the  influence  of  functional  use, 
the  swelling  around  the  joints  will  gradually 
disappear,  the  muscles  will  recover  their 
tone  and  vigour,  and  the  old  troubles  will 
be  forgotten ;  although,  of  course,  time  will 
be  required  for  the  full  completion  of  re- 
parative changes.  But,  if  the  operation  of 
breaking  the  adhesions  is  followed  by  in- 
action, aU  that  is  gained  at  the  time  will 
be  lost,  and  the  treatment  will  have  to  be 
repeated  before  a  cure  will  be  obtained.  It 
is  hardly  necessary  to  say  that,  especially 
in  cases  of  long  standing,  recovery  may  be 
much  promoted,  after  the  adhesions  are 
broken,  by  the  diligent  use  of  passive  move- 
ment, by  fi'ictions,  and  by  the  more  skilled 
forms  of  friction  which  are  known  as 
shampooing  or  massage.  These,  how- 
ever, must  be  auxiliary  to  the  movements 
effected  by  the  patient,  and  must  not  be 
expected  to  supersede  or  to  replace  them. 

It  is  not  unnatural  that  surgeons,  who 
have  seen  the  recurrence  of  inflanunation 
which  is  apt  to  be  produced  by  the  sUght 
extension  of  joint-adhesions,  should  fear  to 
permit  fi'ee  movement  immediately  after 
adhesions  are  broken.  Beflection  will  show 
that  the  two  conditions  have  nothing  in 
common.  The  inflammation  following  sHght 
extension  was   due    to    the    drag   of   the 
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Btretched  adhesions  on  neighbouring  parts ; 
but,  by  the  complete  rupture  of  the  adhe- 
sions, all  possibility  of  dragging  is  taken 
away.  In  considering  the  means  by  which 
partial  ankylosis  may  be  prevented,  it  is 
needful  for  the  surgeon  to  clear  his  mind  of 
one  of  the  ancient  traditions  of  his  art,  and 
to  realise  the  fact  that '  rest,'  although  some- 
times a  necessary  part  of  treatment,  is  at 
best  a  necessary  evil,  not  to  be  resorted  to 
without  necessity,  and  not  to  be  continued 
a  day  after  it  can  be  dispensed  with. 

In  some  cases  of  fracture,  enforced  rest 
of  the  neighbouring  joints  is  imperatively 
necessary;  but,  even  then,  the  surgeon 
should  never  forget  the  consequences  which 
this  rest  may  produce,  and  should  be  on 
the  watch  to  employ  passive  movement  at 
the  earliest  possible  time. 

In  cases  of  another  class,  in  which  rest 
is  conunonly  employed,  it  is  from  the  first 
not  only  unnecessary,  but  always  and 
actively  injurious.  Sprains  of  every  de- 
scription, and  accidental  ruptures  of  mus- 
cular fibres  during  effort,  should  be  treated 
by  strapping  and  bandaging,  and  the  mo- 
derate use  of  the  affected  limb  should  not 
be  interfered  with. 

When  this  method  is  pursued,  a  short 
time  will  suf&ce  for  complete  recovery 
from  an  injury  which,  if  treated  by  the 
old  plan  of  rest  and  fomentations,  would 
mean  imprisonment  to  a  bed  or  sofa  for 
weeks,  probably  followed  by  permanent 
diminution  of  strength  and  usefulness. 

Wharton  Hood. 

BOUGIES — so  called  because  wax  ta- 
pers (bougies)  were  at  first  generally,  and 
are  still  occasionally,  used  for  the  purpose 
— ajre  supple  instruments  for  passing  along 
the  gullet,  rectum,  or  urethra,  to  widen 
those  passages  when  narrowed.  They  vary 
in  length  and  size,  to  suit  the  different 
canals  they  are  to  traverse,  being  about 
2  feet  long  for  the  gullet,  8  or  9  inches  for 
the  rectum,  and  13  inches  for  the  urethra. 
Their  thickness  varies  also  greatly,  and  is 
measured  in  this  country  by  scales  which 
vary  with  different  makers.  The  French 
scale,  which  is  generally  adopted  on  the 
Continent  and  in  America,  and  is  coming 
into  usage  here,  enlarges  by  equal  incre- 
ments, each  size  being  1  millimetre  larger 
than  the  preceding  one.  Those  used  for  the 
urethra  are  made  in  three  forms,  of  which 
there  are  several  varieties,  and  range  from 
1  miUimetre  to  40  millimetres  in  circum- 
ference. The  '  English  '  or  •  gum  elastic  * 
bougie,  of  tawny  brown  colour,  is  made 
of  a  seamless   tube  of  silk  woven  like  a 


stocking.  Several  coats  of  copal  varnish 
are  laid  on  until  a  fine  smooth  surface  is 
obtained.  This  bougie  is  cyUndrical,  of  the 
same  thickness  throughout,  rigid  when  cold, 
but  pliant  when  warmed  to  the  temperature 
of  the  body.  If  kept  bent  for  several  weeks 
it  takes  a  '  set '  which  it  is  slow  to  lose.  If 
well  made  it  is  tough  and  durable  even  when 
rigid,  but  if  badly  made  the  Enghsh  bougie 
is  apt  to  snap  if  bent  suddenly. 

The  French  bougie  is  more  flexible  than 
the  EngHsh ;  it  is  similarly  woven  of  silk, 
but  the  shape  is  better  adapted  to  pass 
along  the  urethra.  It  is  covered  with  black 
varnish.  The  fall  width  of  the  bougie 
reaches  to  about  the  lower  third;  from 
thence  to  the  point  the  bougie  tapers  gradu- 
ally, and  is  very  pliant  neaj  the  tip.  When 
the  tip  is  a  little  bulbous  the  bougie  is  called 
'  oHvary,'  but  this  form  is  also  made  to 
taper  to  a  moderately  fine  point  without  a 
biilb.  In  a  well-shaped  oHvary  bougie  the 
'  swell '  of  the  tip  is  just  sufficient  to  re- 
move aU  sharpness  from  it,  and  the  tapering 
end  itself  is  so  supple  that  it  bends  easily 
if  the  tip  catches  in  an  obstruction.  This' 
pKancy  diverts  the  point  and  lets  it  sHp 
past  the  obstacle.  The  tapering  bougie  is 
less  durable  than  the  EngHsh  '  gum  elastic  ' 
one,  especially  if  reaUy  made  in  France,  for 
the  imported  ones  are  not  so  well  varnished 
or  so  tough  and  smooth  as  those  of  Enghsh 
manufacture.  But  the  genuine  French 
article  is  the  better  shaped :  the  EngHsh 
imitation  often  does  not  taper  rapidly 
enough ;  the  point  is  stiff,  and  cannot  yield 
at  once  to  an  obstruction.  Again,  the  oHve 
of  the  tip  is  apt  to  be  too  large,  and  form 
a  real  boss  as  thick  or  thicker  than  the 
widest  part  of  the  bougie.  The  flexibiHty 
of  the  tapering  bougie  has  been  modified 
by  the  introduction  of  leaden  stylets,  them- 
selves tapered  to  a  fine  point  that  penetrates 
to  the  tip  of  th&  bougie.  Instead  of  a  wire 
stylet,  the  bougie  may  be  filled  with  fine 
shot.  By  either  plan  the  instrument  may 
be  bent  to  any  curve,  and  will  keep  the 
curve  while  it  is  being  passed  along  the 
passage.  BuUet  bougies  {bougies  a  boule) 
are  used  for  exploring  canals.  They  con- 
sist of  a  slender  tubular  stem,  to  which  the 
necessary  stiffness  is  given  by  inserting  a 
leaden  wire  into  it.  The  stem  ends  in  an 
egg-shaped  bulb.  In  these  bougies  the  stem 
remains  of  the  same  thickness,  while  the 
buHets  range  in  circumference  fi"om  8  milli- 
metres to  40  millimetres.  The  stem  may  be 
usefiiUy  marked  at  each  inch  from  the  buUet 
with  a  ring,  the  ring  at  the  fifth  inch  in  ure- 
thral bougies  being  broader  than  the  rest,  to 
serve  as  a  landmark  from  which  to  count. 
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For  passing  through  strictures  too  nar- 
row for  woven  bougies,  others  of  whale- 
bone, catgut,  and  silkworm  gut  are  used- 
Whalebone  is  troublesome  from  its  rigidity, 
but  that  can  be  lessened  by  steeping 
the  bougie  in  boiling  water.  Catgut  is 
apt  to  get  rough,  and,  after  soaking  for  a 
short  time  in  the  mucus  of  the  urethra, 
it  becomes  inconveniently  supple.  Silk- 
worm gut  is  very  strong,  very  fine,  and  not 
affected  by  urine  or  water.  It  is  there- 
fore preferable  where  bougies  of  moderate 
length  and  great  tenuity  are  required. 
Bougies  made  of  a  new  material,  '  cellu- 
loid,' have  been  recently  patented.     They 

[  are  non-absorbent,  very  smooth,  and  pliant 
when  heated,  but  resume  their  rigidity  too 
quickly  to  be  generally  useful  for  bougies. 
When  cold  the  celluloid  is  sometimes  very 
brittle.  These  quahties  render  this  material 
of  limited  use  for  bougies,  but  for  catheters 
for  tying  in  the  urethra  celluloid  is  well 
fitted.  It  remains  perfectly  unaffected,  how- 
ever long  it  is  worn,  and  unirritating,  because 
at  the  temperature  of  the  body  it  yields  to 

■  the  curves  of  the  passage  in  which  it  lies. 
See  Catheters.  Berkeley  Hill. 

BOUTONNIERB,  the  Operation  of.— 

This  term  has  been  appHed  to  an  incision 
made  in  the  perineum  in  the  treatment  of 
urethral  strictures,  which  has  been  known 
by  many  appellations.  As  the  name 
•  boutonniere '  suggests,  the  incision  is  a 
small  one  made  in  the  mesial  line  of  the 
perineiun,  and  resembles  a  button-hole. 
The  operation  is  an  ancient  one,  and  has 
been  practised  in  various  ways  both  in 
England  and  France  for  centuries.  In 
modern  surgery  there  are  three  modifica- 
tions of  it,  or,  rather,  it  is  practised  to 
serve  three  purposes  : — 1st.  To  expose  the 
anterior  end  of  the  stricture  of  the  urethra 
through  which  an  instrument  cannot  be 
passed  by  way  of  the  meatus,  in  order  to 
divide  the  stricture  from  before  backwards. 
2nd.  Also  in  cases  of  impassable  strictm-e, 
to  open  the  urethra  behind  the  stricture, 
either  to  relieve  retention  of  urine,  or  to 
give  the  bladder  and  stricture  rest  from  the 
irritation  caused  by  the  straining  necessary 
to  force  urine  along  a  very  narrow  passage. 
The  stricture,  of  course,  would  be  dealt 
with  by  subsequent  operation.  3rd.  When 
disease  of  the  bladder  is  present,  for  which 
digital  exploration  of  the  mucous  surface  is 
required,  or  when  it  is  necessary  to  main- 
tain free  drainage  of  the  bladder  and  the 
presence  of  an  instrument  cannot  be  borne. 
1.  The  first  variety  of  the  operation — to 
get  at  the  anterior  orifice  of,  and  thereby 


pass  along  the  stricture  a  guide  upon  which 
the  knife  may  divide  the  fibrous  tissue  that 
causes  the  contraction — is  best  performed 
by  the  method  known  as  Wheelhouse's. 
The  patient  beuig  ansesthetised  and  in  the 
position  for  lithotomy,  the  operator  passes 
along  the  urethra,  from  the  meatus  to  the 
stricture,  a  straight  steel  staff  4  or  5  milH- 
metres  in  circumference,  11  inches  long, 
and  grooved  on  one  side.  The  beak  is 
tm'ned  into  a  blunt  knob  or  hook  towards 
the  side  opposite  the  groove.  With  the 
groove  directed  towards  the  surface  the  staff 
is  pressed  forwards  in  the  perineum  until 
it  can  be  readily  felt  from  without.  While 
the  staff  is  held  steady  by  an  assistant,  a 
vertical  cut  is  made  in  the  mesial  line  by 
the  surgeon,  large  enough  to  allow  the  beak 
of  the  staff  being  thrust  through  the  wound 
The  staff  is  then  turned,  that  its  knob  may 
catch  in  the  anterior  end  of  the  incision, 
which  is  tightened  and  fixed  by  the  assistant, 
who  pulls  it  steadily  upward.  The  opera- 
tor continues  his  incision  in  the  mesial  line 
backwards  towards  or  over  the  stricture  for 
about  one  inch,  dividing  the  urethra  freely 
opposite  the  anterior  end  of  the  stricture.  By 
a  hooked  forceps  appUed  on  either  side,  the 
margins  of  the  incision  are  drawn  apart, 
and  the  interior  of  the  urethra  is  exposed 
opposite  the  mouth  of  the  stricture.  This 
opening  is  carefully  sought  for,  and,  when 
found,  a  grooved  director,  with  a  fine  taper- 
ing point,  is  insinuated  through  the  stric- 
ture to  the  bladder.  The  point  of  the  knife 
being  then  entered  in  the  groove  of  the 
director,  its  edge  is  carried  backwards  till 
the  stricture  is  thoroughly  divided.  The 
knife  is  laid  aside,  and  a  small  tapering 
gorget,  with  a  beak  that  will  run  along 
the  groove  of  the  director,  is  passed  to  the 
bladder.  When  the  gorget  has  reached 
the  bladder  the  director  is  withdrawn,  and  a 
flexible  catheter,  introduced  by  the  meatus 
into  the  anterior  part,  is  guided  along  the 
deeper  part  of  the  urethra  by  the  gorget. 
The  catheter  being  fixed  in  the  bladder, 
the  gorget  is  withdrawn,  and  the  operation 
is  completed. 

2.  By  the  second  method — ^known  as 
'  Cock's  operation,'  from  its  having  been 
frequently  practised  and  its  value  demon- 
strated by  the  eminent  surgeon  of  that  name 
— the  urethra  is  reached  in  its  membranous 
portion  behiud  the  stricture,  at  a  point  where 
it  is  usually  dilated  and  more  easily  recog- 
nised than  in  the  healthy  state.  Like  the 
first  form  of  boutonniere  just  described,  this 
operation  is  adopted  only  when  an  instru- 
ment cannot  be  guided  along  the  urethra 
to  the  bladder.     The  part  of  the  urethra 
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Ettacked  in  the  operation  is  that  between 
the  bulb  and  the  prostate.  The  finger,  with 
its  tip  just  within  the  margin  of  the  anus, 
feels  the  anterior  or  lower  surface  of  the 
prostate,  and  informs  the  operator  of  the 
posterior  limit  of  the  membranous  portion 
of  the  urethra.  The  central  point  of  the 
perineum,  being  just  behind  the  bulb  of 
the  corpus  spongiosum,  gives,  for  the  pur- 
poses of  the  operation,  the  anterior  limit. 
The  knife,  held  with  its  cutting  edge  for- 
ward, is  entered  in  the  raphe  of  the  peri- 
neum three-fourths  of  an  inch  in  front  of  the 
anus,  and  a  cut  made  through  the  integu- 
ments about  half  an  inch  long  and  half  an 
inch  deep.  The  tip  of  the  finger  inserted 
into  the  wound  enters  the  small  conical 
interval  between  the  anterior  wall  of  the 
rectum  and  the  membranous  part  of  the 
urethra.  In  cases  of  retention  of  urine 
the  urethra,  dilated  at  this  point,  can  often 
be  distinguished,  and  projects  in  a  condi- 
tion which  facilitates  the  remainder  of  the 
operation.  The  operator,  using  the  finger 
as  a  guide,  pushes  the  knife  cautiously 
upwards  and  backwards  into  the  urethra. 
The  gush  of  urine  that  escapes  proves  the 
urethra  to  have  been  opened,  and  the  finger 
may  then  enter  it  and  pass  to  the  neck  of 
the  bladder,  serving  as  a  guide  for  intro- 
ducing a  catheter.  This  completes  the 
operation. 

3.  In  the  third  variety  the  operation  is 
extremely  simple.  A  curved  lithotomy  staff, 
having  the  groove  on  the  centre  of  the 
convexity,  not  on  the  left  side,  is  passed  to 
the  bladder  and  held  steadily  while  the 
surgeon,  pushing  the  knife  on  to  the  staff 
just  behind  the  bulb,  cuts  for  one  inch  or 
three-quarters  of  an  inch  towards  the  anus. 
This  affords  an  aperture  large  enough  for 
the  finger  to  enter  and  pass  into  the  blad- 
der and  search  the  whole  of  the  interior, 
and  ascertain  the  position,  size,  and  shape 
of  tumours  or  other  affections  of  thac 
organ.  Berkeley  Hill. 

BOW-LEG  may  make  its  appearance 
before  a  child's  feet  have  been  put  to  che 
ground,  in  which  case  it  is  simply  an  ex- 
aggeration of  the  natural  curve  of  the  tibia 
under  the  influence  of  muscular  contraction. 
Or  it  may  be  the  effect  of  that  peculiar  habit 
which  the  rickety  child  possesses  of  folding 
its  legs  across  each  other  and  sitting  upon 
them  tailor-wise.  Often  this  condition  of 
leg  is  associated  with  an  exaggeration  of  the 
natural  outward  bowing  of  the  femur,  in 
which  circumstances  genu  extrorsum  (q.v.) 
is  the  result.  Sometimes  one  leg  is  bandy 
whilst  the  other  is  in -kneed.    This  is  caused 
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by  the  mother  or  nurse  carrying  a  soft- 
boned  child  always  upon  the  same  arm, 
whilst  with  the  other  she  clasps  the  child's 
legs  across  the  front  of  her  body.  Thus,  if 
she  carry  the  child  always  upon  her  left  arm, 
the  right  knee  will  become  valgous,  whilst 
the  tibia  of  the  other  leg  will  become 
moulded  against  the  valgous  knee,  and  con- 
sequently bandy. 

Treatment  should  be  begun  as  soon 
as  the  existence  of  the  deformity  is  recog- 
nised. If  the  child  be  badly  nourished  or 
rickety,  he  should  be  carefully  tended  as  re- 
gards feeding  and  clothing ;  warm  stockings 
or  woollen  gaiters  should  be  advised,  with  the 
view  of  keeping^up  an  even  circulation  in 
the  legs.  If,  when  the  child  is  being  carried 
or  wheeled  out  in  the  open  air,  the  feet  and 
legs  become  chilled,  the  nutrition  of  the 
bones  must  necessarily  be  seriously  inter- 
fered with.  Frictions  in  the  direction  of 
the  venous  andTymptlatic  return  shoold  be 
employed  morning  and  evening.,  after  the 
warm  bath,  and  if  the  patient  be  flabby, 
weakly,  or  iU-nourished,  not  only  his  legs 
but  his  entire  body  may  be  rubbed  with  cod- 
liver  oil.  A  large  proportion  of  those  with 
bent  legs  have  been  brought  up  upon  the 
bottle,  and  majiy  of  them  reared  upon  con- 
densed milk  or  a  farinaceous  diet ;  fresh 
milk,  eggs,  and  meat  will  be  wanted,  but  no 
tea,  beer,  or  wine.  If  the  treatment  thus 
briefly  sketched  out  be  adopted,  and  the 
child  be  taken  entirely  off  its  feet,  a  slow 
but  steady  improvement  will  set  in  ;  but  if 
the  deformity  be  already  considerable,  it  will 
be  well  to  adopt  accessory  measures.  Thus, 
a  light  wooden  splint,  padded  on  each  side, 
may  be  fixed  between  the  limbs,  and  the 
legs  be  bandaged  to  it.  The  splint  should  be 
long  enough  to  reach  some  inches  below  the 
level  of  the  feet,  so  that  the  child  may  be 
unable  to  stand,  for,  whatever  be  the  treat- 
ment adopted,  no  weight  must  be  trans- 
mitted through  the  leg-bones.  To  apply 
splints  of  wood  or  iron,  and  then  allow  the 
child  CO  walk  about,  is  manifestly  wrong. 

Children  do  not  fret  when  they  are  made 
to  keep  off'  their  feet,  nor  does  their  health 
suffer  from  the  enforced  rest.     If  only  one 
leg  be  bowed,  it  should  be  bandaged  to  a 
long  inside  splint,  so  as  to  insure  rest.     The 
improved  condition  of  the  bone  is  obtained 
more  by  rest  being  insured,  than  by  the   . 
mechanical  effect  of  the  bandaging.     Some . 
years  ago  the  writer  had  imder  his  care  a  | 
little  girl  with  extremely  marked  bowing  of  11 
both  legs ;  one  leg  he  treated  by  forcible  1 
straightening  under  chloroform,  the  other  he  I 
let  alone.    The  child  was  taken  completely  u 
off  her  feet,  and  at  the  end  of  a  year  the  1 1 


172 


Bow-Leg 


bandiness  had  almost  entirely  disappeared 
from  both  legs;  the  rest  which  had  been 
necessary  for  the  limb  which  had  been 
forcibly  straightened,  had  induced  an  equal 
improvement  in  the  other.  It  may  be  well 
to  note  that  the  use  of  a  Martin's  bandage 
with  the  splint  is  apt  to  cause  celluhtis, 
ulcerations,  or  even  sloughing ;  and  that  in 
forcible  straightening  of  the  limb  care  is 
required,  lest  the  epiphysial  cartilages  be 
torn  through.  Osteotomy  for  the  bandy 
legs  of  little  children  must  be  very  rarely 
necessary.  Edmund  Owen. 

BOZEMAN'S    OPERATION    is    an 

operation  for  ruptured  female  perineum,  in 
which  metal  plates  and  wires  are  employed. 
See  Perineum,  Rupture  of  the. 

BRACHIAL  ARTERY,  The,  com- 
mences at  the  lower  border  of  the  teres 
major,  and  passes  downwards  and  forwards 
along  the  inner  bicipital  groove  until  it 
reaches  its  bifurcation,  one  inch  below  the 
elbow. 

In  front  are — the  skin:  the  superficial 
fascia  with  cutaneous  nerves  therein:  the 
basihc  vein  :  the  median  basiHc  vein  at  the 
elbow :  the  deep  fascia :  the  bicipital  fascia 
at  the  elbow  :  the  median  nerve,  crossing  it 
half-way  down  the  arm.  Behind  it  are — 
the  long  and  inner  heads  of  the  triceps, 
the  insertion  of  the  coraco-brachialis,  the 
brachiaUs  anticus,  and  the  musculo-spiral 
nerve.  Internally  it  has  the  ulnar  nerve 
at  its  upper  part,  the  median  below.  Ex- 
ternally the  coraco -brachiaUs  muscle,  the 
external  cutaneous  nerve,  and  the  outer 
head  of  the  median  at  the  upper  part,  the 
biceps  below. 

Ligation. — (1)  In  the  upper  third  the 
steps  of  the  operation  are  as  for  ligature  of 
the  axillary  artery  in  the  third  stage,  the 
basilic  vein  appearing  in  the  wound  in 
place  of  the  axillary.  (2)  In  the  middle  of 
the  arm,  place  the  patient  on  his  back,  with 
the  arm  abducted  at  a  right  angle  and 
rotated  outward.  Make  an  incision  in  the 
line  of  the  artery  two  inches  long.  Cut 
through  the  cutaneous  structures,  expose 
the  inner  edge  of  the  biceps,  and  then  draw 
the  muscle  gently  outwards,  when  the 
median  nerve  will  be  seen  lying  on  the 
artery.  Detach  the  nerve  and  pull  it  in- 
wards or  outwards,  the  former  the  better ; 
open  the  sheath,  avoid  the  vense  comites, 
and  pass  the  needle  from  without  inwards, 
having  the  arm  slightly  flexed  at  the  time. 
(3)  In  the  lower  third — i.e.  at  the  bend 
of  the  elbow — the  artery  lies  between  the 
tendon  of  the  biceps,  externally,  and  the 


pronator  radii  teres  internally.  It  has  the 
median  basilic  vein  and  the  bicipital  fascia 
in  front,  and  the  median  nerve  to  the 
inner  side.  With  the  arm  abducted  and  ro- 
tated outwards,  make  an  incision  1^  inches 
long  over  the  course  of  the  artery,  and  im- 
mediately (^th  of  an  inch)  internal  to  the 
tendon  of  the  biceps.  Pull  the  median 
basilic  vein  and  the  internal  cutaneous 
nerve  inwards:  cut  through  the  bicipital 
fascia,  when  the  artery  is  found  surrounded 
by  venae  comites,  having  the  biceps  one- 
third  of  an  inch  to  its  outer  side,  the 
median  nerve  one-third  of  an  inch  to  its 
inner  side,  and  the  brachialis  anticus  behind. 

James  Cantlie. 

BRACHYMETROPIA.     See  Myopia. 

BRAIN,  Abscess  of  the.  See  En- 
cephalitis. 

BRAIN",  Compression  of  the. — Com- 
pression arises  from  pressure  on  the 
brain.  It  may  be  brought  about  in  many 
ways,  such  as  by  depressed  bone,  intra- 
cranial hsemorrhage,  accumulation  of  in- 
flammatory products,  tumours,  syphilitic 
and  tubercular  deposits,  cerebrospinal  fluid 
in  undue  quantity,  &c.  Intracranial  haemor- 
rhage is  by  far  the  most  common  cause  of 
compression  ;  especially  is  this  the  case  if 
idiopathic  apoplexy,  which  is  generally 
central,  be  included  along  with  that  occur- 
ring from  traumatism,  which  is  usually 
peripheral.  Paralysis  is  its  most  definite 
indication. 

Diagnosis. —  The  symptoms  are  depend- 
ent upon  the  amount  of  the  pressure,  and 
the  rapidity  and  rate  at  which  it  occurs. 
Small  efiftisions  of  blood,  and  sHght  osseous 
depressions,  may  take  place  without  giving 
rise  to  any  distinct  symptoms.  It  is  be- 
lieved that  blood  may  be  slowly  efiftised 
HB£ai__the  surface  of  the  brain  without 
^ying^  rise  to  any  aenmte  indications  of 
its  presence^  Raplar  extravasation,  on  the 
other  hand,  produces  symptoms  of  marked 
compression.  In  a  typical  case  of  compres- 
sion, the  following  are  the  general  symp- 
toms : — The  patient  is  comatose,  breathing  * 
is  slow  and  laboured,  often  stertorous,  and  \ 
in  some  cases  this  is  accompanied  by  a 
pecuHar  puffing  arising  from  complete 
facial  paralysis ;  there  is  retention  of  urine, 
which,  if  unrelieved,  ends  in  incontinence 
from  overflow.  The  pupils  may  either  be 
contracted  or  dilated;  they  are  often  un- 
equal, and  they  are  usually  fixed,  not  re- 
sponding to  Hght.  The  surface  of  the  body, 
though  it  be  at  first  cool,  soon  becomes 
hot,  and  often  it  is  bathed  in  perspiration. 
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Though  these  are  the  symptoms  recognised 
as  typical  of  compression,  it  must  not  be 
understood  that  they  are  present  in  all 
cases.  In  localised  compression  the  paraly- 
sis is  only  partial,  and  corresponds  to  the 
affected  region.  There  may  be  paralysis  of 
one  side  of  the  body,  with  loss  of  conscious- 
ness ;  or  of  one  limb,  or  only  of  the  muscles 
supplied  by  certain  nerves,  without  loss  of 
consciousness.  There  may  also  be  mental 
confusion  or  delirium.  One  pupil  alone 
may  be  affected,  the  other  remaining  quite 
normal. 

The  order  of  the  symptoms  is  important, 
helping  to  differentiate  the  various  causes 
of  compression.  When  depressed  bone  is 
the  cause,  the  symptoms  follow  immedi- 
ately after  the  accident.  When  due  to 
intracranial  haemorrhage,  especially  when 
this  takes  place  outside  the  membranes, 
there  is  generally  an  interval  before  the 
symptoms  set  in.  When  inflammatory 
effusion  takes  place,  the  symptoms  are 
gradually  developed,  and  are  ushered  in  by 
a  series  of  phenomena,  such  as  increased 
temperature  and  general  febrile  disturb- 
ance. When  pus  forms  between  the  dura 
mater  and  the  bone,  as  the  result  of  trau- 
matism, it  takes  place  one  or  more  weeks 
after  the  injury.  In  tumours  the  symptoms 
are  generally  very  slowly  developed.  When 
the  effusion  of  blood  is  so  great  as  to 
exercise  pressure  on  the  brain  generally, 
there  will  be  in  most  cases  no  symptoms 
indicating  the  locality  of  the  effusion.  But 
when  sufficient  pressure  affects  a  part  of 
the  brain  only,  locaHsing  symptoms  may 
be  looked  for. 

Intracranial  effusions  of  blood  may 
take  place  outside  the  dura  mater ;  into  the 
cavity  of  the  arachnoid ;  into  the  pia  mater ; 
and  into  the  substance  of  the  brain,  or  one 
of  its  ventricles.  When  the  out-pouring 
of  blood  into  any  of  these  positions  arises  I 
from  traumatic  causes,  the  symptoms  occur  | 
slowly,  and  an  interval  of  time  generally 
elapses  between  the  accident  and  the  occur-  i 
rence  of  the  symptoms,  though  this  may 
not  be  evident  when  insensibility  ensues 
from  concussion,  or  when  compression  is 
induced  by  depressed  fracture.  By  refer- 
ence to  the  symptoms  alone,  it  is  difficult 
and  frequently  impossible  to  differentiate 
between  blood  poured  out  on  the  exterior 
of  the  dura  mater  and  on  the  surface  of 
the  brain,  especially  when  the  amount  of 
the  effusion  is  great.  But  when  there  is 
an  external  injury  of  limited  extent,  the 
probabiUty  is  that  the  blood  is  superficial. 
When  there  is  evidence  of  contusion  or 
laceration  of  the  cerebral  substance,  extra- 


vasation of  blood  into  the  brain-tissue  will 
have  occurred  at  that  point. 

Extravasation  on  the  outside  of  the  dm/ra, 
mater  may  take  place  from  the  rupture 
of  minute  vessels  which  pass  between  the 
skuU  and  that  membrane;  or  from  large 
vessels  which  lie  in  the  osseous  grooves  in 
the  interior  of  the  skidl.  When  it  arises 
from  the  former,  the  extravasation  is  not 
extensive,  and  seldom  causes  marked 
symptoms;  if  from  the  latter,  the  amount 
of  blood  effused  is  great,  and  separates  the 
dura  mater  from  the  skull,  often  to  a  con- 
siderable extent ;  at  the  same  time  it  causes, 
by  its  pressure,  marked  depression  of  the 
cerebral  substance.  The  vessel  most  fre- 
quently found  ruptured  from  traumatic 
causes  is  the  middle  meningeal,  or  one  of 
its  branches.  In  fractures  of  the  middle 
fossa,  this  vessel  may  be  ruptured  at  any 
part  of  its  course  from  the  foramen 
spinosum  to  the  anterior  inferior  angle  of 
the  parietal.  The  blood  may,  however,  come 
from  one  of  the  sinuses,  the  lateral  being 
the  one  most  frequently  ruptured.  So  that 
the  parietal  region  is  the  one  in  which 
blood  is  most  frequently  effused  between 
the  dura  mater  and  the  skull.  It  has  to  be 
borne  in  mind  that  considerable  effusions 
of  blood  may  occur  without  giving  rise  to 
marked  sjonptoms,  if  the  effusion  takes 
place  slowly. 

Tramnatic  effusion  of  blood  frequently 
occurs  in  the  cavity  of  the  arachnoid.  Its 
existence  in  this  particular  position  cannot 
be  diagnosed  from  that  on  the  outside  of 
the  dura  mater.  But  if  the  surgeon,  led 
by  the  symptoms  of  localisation,  has 
trephined  on  account  of  blood  causing 
pressure  on  the  brain,  and  finds  none  be- 
tween the  dura  mater  and  the  skull,  he 
will  be  able  to  discern,  by  the  dark  blue 
appearance  of  this  membrane,  the  presence 
of  blood  in  the  arachnoid.  Blood  effused 
into  this  region  undergoes  changes  of  a 
somewhat  pecuHar  kind.  The  clot  gener- 
ally becomes  attached  to  the  parietal  layer 
of  the  arachnoid,  and  later  it  becomes 
vascular,  by  penetration  of  the  loops  of 
capillaries.  It  ultimately  may  be  con- 
verted into  fibrous,  and  it  is  said  even  into 
cartilaginous,  structures.  Frequently  these 
are  cystic  in  form,  and  may  be  either 
attached  to  one  of  the  layers  of  the  arach- 
noid membrane,  or  remain  free  in  its  cavity. 

Extravasations  of  blood  beneath  the 
arachnoid  spread  all  over  the  brain-sur- 
face, and  are  not  confined  to  the  area  in 
which  they  originate.  They  are  generally 
associated  with  lacerations  of  brain-tissue. 
Unless  very  extensive,  they  do  not  readily 


174 


Brain,  Compression  of  the 


lead  to  distinct  manifestations  of  brain- 
symptoms. 

Effusions  of  blood  into  the  brain  are 
common  accompaniments  of  laceration  and 
contusion  of  cerebral  substance,  and  the 
symptoms  are  apoplectic  in  their  character. 
Compression  of  the  anterior  part  of  the 
brain  is  much  less  serious  to  life  than  when 
it  implicates  the  middle  or  posterior  lobes. 
The  symptoms  of  compression  of  the  an- 
terior lobes  are  very  slow  in  appearing,  and 
are  frequently  of  such  a  slight  character 
as  not  to  be  observable,  unless  on  very 
close  attention.  Compression  of  any  part 
of  the  motor  area  is  generally  easily  re- 
cognised. 

The  prognosis  of  compression,  due  to 
extravasated  blood,  depends  greatly  on  the 
seat  of  the  pressure,  and  also  as  to  whether 
there  has  been  pouring  out  of  blood  into 
the  brain-tissue,  as,  in  the  latter  case,  there 
is  frequently  irreparable  destruction  of  the 
parts  into  which  the  blood  has  been  poured. 
When  effusion  of  blood  takes  place  into  the 
central  parts  of  the  brain,  pons  varolii,  or 
medulla  oblongata,  or  if  there  be  great 
effusion  into  the  ventricles,  the  condition  is 
much  more  serious  than  when  it  is  super- 
ficial, or  exists  between  the  skull  and  the 
dura  mater. 

Treatment  of  compression. — The  cause 
of  the  compression  ought,  if  possible,  to  be 
removed.  The  treatment  of  compression 
arising  from  depressed  fracture  and  inflam- 
matory action  within  the  skull,  is  fully 
dealt  with  under  Skull,  Fracture  of  the  ; 
Encephalitis  ;  suffice  it  to  say  here,  that 
the  bone  ought  to  be  elevated  in  the  for- 
mer, while  exit  to  inflammatory  effusion 
ought  to  be  afforded  in  the  latter.  Cere- 
bral tumours,  which  have  been  localised 
and  which  are  situated  in  any  accessible 
region  of  the  brain,  especially  in  che  cortex, 
should  be  removed.  Kegarding  efiiisions 
of  blood,  they  present  the  most  readily  re- 
movable of  all  the  causes  of  compression, 
more  especially  as  the  majority  of  them, 
arising  from  traumatism,  are  found  on  the 
periphery  of  the  intracranial  structures ;  and 
also,  as  they  are  free  from  the  complication 
of  inflammatory  products  (at  least  soon 
after  the  occmrrence),  which  so  often  ac- 
company other  lesions  occasioning  com- 
pression. In  trephining  for  the  relief  of 
pressure  caused  by  blood,  a  large  disc  of 
bone  should  be  elevated.  If  the  blood  be 
situated  immediately  beneath  the  skull,  it 
will  present  itself  whenever  the  bone  has 
been  withdrawn.  The  surgeon  should  then 
examine  the  aperture  carefully,  passing  the 
probe  between   the   dura  mater    and  the 


skull,  and  by  this  means  removing  adherent 
blood-clots. 

If  the  blood  be  in  the  cavity  of  the 
arachnoid,  it  will  be  recognised  by  the  dark 
blue  colour  shown  through  the  superficial 
membranes.  The  dura  mater  should  then 
be  freely  opened,  and  the  blood  withdrawn. 
In  some  instances  blood  will  present  itself 
as  a  dark  body  in  the  pia  mater  or  in  the 
periphery  of  the  brain-substance.  This 
should  be  taken  away.  After  all  the  effused 
blood  has  been  removed  from  the  interior 
of  the  skull  as  far  as  practicable,  the  bone 
should  be  replaced,  an  exit  for  drainage 
being  kept  patent.  The  scalp  should  then 
be  brought  carefully  together,  and  the  wound 
dressed  antiseptically.  If  these  operations 
are  done  aseptically,  there  is  no  fear  of  the 
procedure  itself  increasing  the  danger  of 
the  case.  The  statistics  of  such  operations 
in  the  writer's  practice  are  very  favourable. 

The  patient  ought  to  be  kept  quietly  at 
rest  in  bed,  the  head  shaven,  the  bowels 
fireely  acted  on,  and  the  diet  restricted  to 
milk  or  beef-tea.  See  Head-injuries, 
Diagnosis  of.  William  Macewen. 

BRAIN,  Concussion  of  the. — Concus- 
sion is  a  form  of  shock.  Shock  may  arise 
from  either  mental  or  physical  impressions. 
Physical  impressions  may  produce  shock, 
either  directly  by  acting  on  the  brain 
through  the  skull,  or  indirectly  by  the  de- 
pressing influences  conveyed  to  the  cen- 
tral nervous  system  by  the  nerves  of  the 
part  of  the  body  which  has  been  injured. 
In  either  case,  a  functional  paralysis  re- 
sults. Peripheral  shock  arises  from  sudden, 
extensive,  and  severe  injuries  to  any  part 
of  the  body,  but  it  is  most  prone  to  follow 
injuries  of  the  abdominal  viscera,  the  geni- 
tals, the  bones,  and  the  joints.  Central 
shock  or  concussion  originates  from  violent 
blows  or  falls,  which  produce  shaking  of 
the  whole  brain.  These  may  act  directly 
on  the  head,  or  they  may  do  so  through  the 
trunk,  the  person  falling  from  a  height  on 
the  feet  or  buttocks. 

Concussion  may  therefore  be  defined  as 
that  form  of  shock  which  arises  from  direct 
commotion  of  the  cerebral  substance,  result- 
ing in  functional  paralysis.  In  some  post- 
mortem examiaations  of  cases  of  this  descrip- 
tion, no  cerebral  structural  lesions  of  any  kind 
have  been  discovered,  even  with  the  use  of 
the  microscope.  It  is  true  that  in  many  such 
cases  the  spine  has  not  been  examjied. 
In  others,  minute  hsemorrhagic  extravasa- 
tions have  been  found  in  the  pia  mater  or 
in  the  substance  of  the  brain.  When  lace- 
rations  existed,  it  is  probable  that  these 
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would  have  indicated  their  presence  dur- 
ing Ufe,  by  distinctive  symptoms,  had  time 
been  afforded  for  their  development,  the 
concussion  meantime  having  masked  the 
other  symptoms.  The  morbid  physiology 
of  this  cerebral  loss  of  fimction  is  obscure. 
Various  theories  have  been  advanced ;  the 
most  popular  is  the  assumption  of  a  mole- 
cular disturbance  of  the  protoplasm  of  the 
braiu-tissue.  UncompHcated  cases  (of  con- 
cussion) are  comparatively  seldom  seen  by 
hospital  surgeons.  The  majority  of  cases 
of  concussion  are  associated  with  some 
head  lesion,  which  forms  a  complication, 
such  as  fracture  of  the  skull,  laceration, 
contusion,  and  compression  of  the  brain. 
In  many  instances  the  concussion  is  at  first 
paramount,  but,  as  it  begins  to  pass  off,  the 
indications  of  the  other  lesions  manifest 
themselves.  In  other  instances,  compres- 
sion, when  localised,  is  apparent  at  an 
early  period,  along  with  a  certain  amount 
of  concussion. 

The  symjDtoms  of  concussion  are  gener- 
ally described  as  occurring  in  four  stages — 
collapse,  rallymg,  reacjjjimZIagd  gradual 
convalescenceTTEe'^tage  of  collapse  may 
BelndicaIeHT)y  very  varied  symptoms.  In 
slight  cases  there  may  only  be  vertigo  and 
mental  confusion,  with  faintness.  In  others, 
the  patient  is  insensible,  like  a  person  in 
a  deep  faint — stunned.  The  skin  is  cold 
and  pallid ;  the  features  blanched  and  con- 
tracted ;  the  respirations  superficial  and 
shallow,  and  sometimes  sighing ;  the  pulse 
feeble  or  imperceptible ;  the  reflex  actions 
abolished ;  but  there  is  no  true  paralysis. 
In  this  stage  of  insensibility,  the  pupils  are 
always  dilated.  When  they  are  otherwise, 
it  indicates  the  existence  of  some  complica- 
tion. The  period  of  rallying  is  generally 
ushered  in  by  vomiting,  and  sometimes  by 
an  epileptiform  attack.  The  reflex  actions 
can  now  be  excited,  the  pallor  leaves  the 
face,  the  pulse  becomes  stronger,  the  respira- 
tions more  distinct,  consciousness  returns, 
and  the  whole  condition  of  the  patient  be- 
gins to  improve.  This  period  of  rallying 
may  occur  a  few  minutes  after  the  injury, 
or  the  patient  may  remain  in  a  collapsed 
condition  for  days  prior  to  the  rallying. 

Reaction  follows,  with  increased  tem- 
perature, hot  skin,  flushed  face,  quick  bound- 
ing pulse,  and  scanty  urine.  In  severe  cases 
the  patient  may  die  comatose,  with  symp- 
toms of  inflammation  of  the  brain.  In 
slight  cases  the  period  of  reaction  may  be 
almost  imperceptible,  and  the  patient  may 
pass  gradually  into  convalescence.  It  is 
during  the  period  of  reaction  that  many 
lesions  of  the  brain,  previously  masked, 


show  themselves,  such  as  localised  com- 
pression, contusion,  or  laceration  ;  and  it  is 
in  these  cases  that  the  reactionary  period 
is  most  likely  to  be  marked  by  irdamma- 
tory  sjnnptoms.  In  uncompUcated  cases 
of  concussion  the  period  of  reaction  is  com- 
paratively short,  but  when  encephalitis 
arises  it  may  last  for  weeks.  The  con- 
valescent stage  may  be  short  or  protracted, 
according  to  the  condition  established  during 
the  period  of  reaction.  During  convales- 
cence many  complain  of  languor,  headache, 
and  inability  to  work. 

In  uncompUcated  cases  of  concussion, 
a  fatal  issue  may  occur  during  the  period 
of  collapse;  but  when  reaction  is  fairly 
established  comparatively  few  succmnb, 
unless  inflammation  of  the  brain  super- 
vene. Though  the  majority  of  cases  of 
simple  concussion  recover  perfectly,  in  some 
there  remains  impairment  of  mental  powers 
and  of  sensory  functions,  and  these  defects 
are  at  times  permanent. 

Treatment. — During  the  period  of  col- 
lapse, the  patient  ought  to  be  enveloped  in 
warm  blankets,  and  have  hot  bottles  or  bags 
applied  to  the  feet.  A  rectal  injection  of 
warm  water,  or  diluted  beef-tea,  has  often 
the  desired  effect  of  promoting  reaction. 
Stimulants  ought  seldom  to  be  employed, 
and  when  they  are,  they  should  be  used 
with  the  greatest  circumspection.  The 
patient  ought  to  be  kept  in  bed  in  a  quiet  . 
room,  and  his  stay  in  bed  ought  not  to  be  1 
less  than  a  fortnight,  in  the  mildest  cases.  I 
His  diet  ought  to  consist  of  little  else  than 
milk,  until  the  convalescence  has  been 
fully  developed.  During  the  reactionary 
period,  the  head  should  be  shaven,  the 
room  darkened,  and  the  bowels  acted  on 
by  mild  purges.  See  Head -injuries, 
Diagnosis  of.  William  Macewen. 

BRAIN",  Hernia  of  the. — ^When  a  por- 
tion of  brain-matter  protrudes  through  an 
opening  in  the  skuU  and  its  membranes, 
while  its  base  is  still  continuous  with  the 
brain,  a  hernia  cerebri  has  been  established. 
In  certain  injuries  brain-matter  escapes, 
and  is  foimd  on  the  outside  of  the  skull, 
quite  detached,  and  separated  from  the 
general  mass  of  the  brain.  Such  an  escape 
of  brain-matter  ought  not  to  be  included 
under  the  title  of  hernia  of  the  brain,  though 
it  is  very  conunonly  regarded  as  one. 

Cerebral  hemise  are  divided  into  two 
classes — true  and  false.  The  former  in- 
dicates a  protrusion,  containing  the  charac- 
teristic structures  of  cerebral  substance, 
as  may  be  verified  under  the  microscope ; 
the  latter  consisting  of  inflammatory  new 
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formation,  often  of  masses  of  granulation- 
cells,  the  products  of  inflammatory  action 
in  the  brain.  Occasionally  also  these  false 
hemise  consist  of  red  cells,  a  little  fibrin, 
and  a  few  white  corpuscles. 

Hernia  cerebri  may  be  produced  at  the 
moment  of  injury.  The  writer  has  seen 
such  cases.  In  one  a  portion  of  the  frontal 
bone  was  driven  into  the  brain ;  the  hollow 
which  was  left  by  the  depressed  bone  was 
filled  to  the  level  of  the  scalp  by  a  pul- 
sating mass  of  brain-matter,  which  had 
escaped  at  the  moment  of  the  accident. 
More  frequently,  however,  the  escape  of 
brain-matter  at  the  time  of  the  accident 
takes  place  in  the  form  of  detached  and 
separated  pieces,  which  do  not  constitute 
hemiae.  All  cerebral  hemiae  and  cerebral 
protrusions,  occurring  at  the  time  of  the  in- 
jury, retain  the  white  appearance  of  brain- 
matter,  which  they  exhibit  on  being  washed 
from  the  blood  so  apt  to  surround  them. 
Hernise  of  the  brain  usually  occur  some 
time  after  injury,  and  then  are  always 
mixed  with  inflammatory  exudation  in 
varying  proportions ;  commonly  the  exuda- 
tion forms  the  greater  bulk.  They  rarely 
appear  before  the  second  or  third  day  after 
the  opening  of  the  skull,  and  their  appear- 
ance maybe  greatly  delayed,  weeks  elapsing 
in  some  cases.  While  cerebral  protrusions, 
occurring  at  the  moment  of  injury,  retain 
their  natural  appearance,  those  which  take 
place  some  days  afterwards  present  a  grey- 
ish-red colour,  and  have  a  fimgating  aspect. 

Herniae  generally  occur  on  the  upper 
and  lateral  aspects  of  the  brain  ;  they  sel- 
dom protrude  from  the  base.  The  frontal 
and  parietal  regions  are  their  most  common 
site.  They  are  rarely  or  never  found  in 
the  occipital  region.  There  are  cases  on 
record  where  considerable  quantities  of 
brain-matter  have  been  protruded  through 
the  base  of  the  frontal  and  cribriform  plate 
of  the  ethmoid,  and  have  escaped  through 
the  nose.  The  writer  has  seen  two  cases 
where  brain-matter  was  seen  issuing  from 
the  ear,  in  fracture  of  the  petrous  bone. 
In  one  it  was  in  small  and  detached  pieces, 
in  the  other  there  was  a  considerable  hernial 
protrusion  of  a  fimgating  form  presenting 
at  the  external  orifice  of  the  ear. 

Formerly  hernia  cerebri  was  looked 
upon  as  the  necessary  sequence  of  wounds 
and  injuries  which  penetrated  the  skull 
and  brain-membranes,  exposing  the  brain. 
Under  altered  conditions  of  treatment  it 
rarely  follows  such  wounds,  and  only  arises 
when  excessive  inflammatory  action  of  the 
brain-tissue  has  been  set  up.  It  is  also 
erroneous  to  suppose  that  such  inflamma- 


tory conditions  can  only  arise  as  a  con- 
sequence of  wounds.  It  is  true  that  the 
hernise  cannot  exist  without  an  aperture, 
but  when  there  has  been  idiopathic  inflam- 
matory action  of  an  excessive  kind,  the 
moment  the  skull  is  opened,  the  inflamma- 
tory products  protrude  and  form  the  hernia 
cerebri. 

Eegarding  prognosis,  these  hernias  may 
be  divided  into  two  kinds,  primary  and 
secondary.  The  primary  hemiae  are  such 
as  occur  as  the  immediate  results  of  an 
accident,  when  fresh  healthy  brain-matter 
has  been  protruded.  In  such  instances  the 
hernia,  though  it  must  be  regarded  as  a 
serious  lesion,  does  not  often  lead  to  a  fatal 
issue.  Quite  a  number  of  such  cases  have 
recovered.  The  good  results  obtainable 
depend  greatly  upon  the  treatment.  The 
secondary  herniaB  are  the  sequents  of  in- 
flammatory action  in  the  brain,  and  are 
therefore  to  be  regarded  in  a  much  more 
serious  light.  The  majority  of  cases  in 
which  they  occur  prove  fatal,  not  so  much 
from  the  hernisB  themselves  as  from  the 
fact  that  they  are  mere  indications  of  the 
extent  of  the  inflammatory  action  in  the 
interior  of  the  brain.  Still  recovery  does 
take  place,  in  young  people  especially. 

Treatment. — In  all  cases,  scrupulous 
antiseptic  precautions,  with  due  regard  to 
the  prevention  of  irritation,  ought  to  be 
adopted.  Such  measures  are  the  most  re- 
liable prophylactics  when  the  brain  is  ex- 
posed, and  the  best  treatment  when  the 
inflammatory  action  is  estabhshed.  This 
is  especially  the  case  with  hernias,  as  they 
are  very  prone  to  undergo  decomposition, 
and  to  give  rise  to  a  very  foetid  odour. 
1-1000  bichloride  solution  may  be  used  as 
a  wash,  and  the  part  may  be  covered  with 
sublimated  wood  wool. 

William  Macewen. 

BRASDOR'S    OPERATION".  —  The 

term  commonly  used  by  French  writers 
for  the  operation  of  applying  a  distal  liga- 
ture. Wardrop  was,  however,  the  first  to 
perform  the  operation.    See  Aneurism. 

BREAST,  Diseases  of  the. — Abnor- 
malities OF  Secretion. — 1.  Appearance  of 
Milk  imconnected  with  Pregnancy  is  very 
rare.  It  has  occurred  as  the  result  of  allow- 
ing an  infant  to  suck  at  the  nipple. 

2.  Agalactea  or  total  Absence  of  Milk 
after  Child-birth  is  also  rare,  except  in 
cases  of  premature  deHvery.  Should  there 
be  delay  in  the  appearance  of  the  secretion, 
hot  fomentations  may  be  appHed  and  the 
child  put  to  the  breast.     By  perseverance 
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in  these  means  the  secretion  will  usually  be 
induced  by  the  second  day  at  latest.  De- 
ficient secretion  is  common  in  feeble  and 
anaemic  women.  In  such  cases  it  is  better 
to  wean  the  child  at  once,  as  the  imperfect 
supply  is  evidence  that  the  mother  is  not 
fit  to  suckle. 

3.  Galactorrhosa  or  Excessive  Secre- 
tion of  Milk. — This  may  occur  at  an  early 
period  of  lactation,  and  consist  of  a  con- 
stant di-ibbling  of  milk  from  the  swollen  and 
distended  breasts,  or  it  may  consist  merely 
in  a  prolonged  secretion  in  spite  of  efforts 
to  arrest  it  by  weaning  the  child.  The 
former  condition  is  an  individual  peculia- 
rity, and  its  causes  are  doubtful ;  the  latter 
is  sometimes  the  result  of  prolonged  suck- 
ling, or  of  uterine  disease. 

Treatment. — Galactorrhoea  can  usually 
be  arrested  by  the  external  application  of  a 
paint  composed  of  equal  parts  of  glycerine 
and  extract  of  belladonna,  and  by  the  in- 
ternal administration  of  Hnlino  pnr^^tives. 
In  those  cases  which  occur  at  an  early 
period  of  lactation,  iodide  of  potassium  has 
been  known  to  arrest  the  secretion. 

Hypertrophy  of  the  Breast. — True 
hypertrophy  is  a  rare  disease.  It  consists 
simply  in  an  enormous  over-growth  of  the 
mammary  tissue. 

Causes.  —  It  has  been  attributed  to 
menstrual  irregularity,  excessive  sexual 
excitement,  blows,  &c.  It  commences 
usually  about  puberty.  Of  26  cases  collected 
by  Labarraque,  only  5  were  over  twenty- 
six  years  of  age.  In  some  few  cases  the 
enlargement  has  been  an  exaggeration  of 
the  normal  evolution  of  the  breast  in 
pregnancy. 

Symptoms. — The  chief  symptom  is  the 
steady  and  often  rapid  enlargement,  affect- 
ing both  mammae  in  most  cases.  There  is 
little  pain,  the  chief  inconvenience  arising 
from  the  size  of  the  breasts.  This  may 
be  enormous,  the  breasts  sometimes  rest- 
ing on  the  thighs  when  the  patient  is  in 
a  sitting  posture.  Cases  have  been  re- 
corded in  which  the  patient  was  unable  to 
bear  the  weight  of  the  mammae  when  in 
the  erect  position,  and  their  pressure  has 
been  such  as  to  interfere  with  respiration 
when  lying  down.  The  enlarged  glands  are 
usually  somewhat  hard  and  knotty,  but  not 
tender.  In  those  exceptional  cases  which 
occur  during  pregnancy,  there  may  be 
galactorrhoea;  in  others  there  is  no  secre- 
tion of  milk.  The  general  health  suffers 
when  the  enlargement  is  considerable,  the 
patient  becoming  anaemic ;  amenorrhcea  is 
commonly  present.  After  reaching  a  certain 
size  the  growth  ceases. 
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Diagnosis. — The  only  disease  resem 
bling  hypertrophy  is  a  large  cysto-sarcoma. 
The  affection  of  both  breasts,  the  central 
position  of  the  nipple,  and  the  absence  of 
cysts  serve  easily  to  distinguish  hyper- 
trophy. 

Treatment. — Various  preparations  of 
iodine  have  been  used  internally  and  ex- 
ternally without  effect ;  they  may,  however, 
be  tried.  The  external  application  of  bella- 
donna might  relieve  pain.  Pressure  has 
been  tried  without  success.  If  the  encum- 
brance becomes  great,  the  only  efficient 
treatment  is  removal  of  the  enlarged  breasts. 

Neuralgia  of  the  Breast,  or  Masto- 
DYNIA. — The  term  neuralgia  of  the  breast 
is  properly  applied  to  those  cases  in  which 
pain  is  the  only  symptom,  and  in  which  no 
tumour  or  inflammatory  induration  is  pre- 
sent.    It  is  a  rare  affection. 

Causes. — It  is  met  with  during  the 
period  of  functional  activity  of  the  repro- 
ductive organs,  and  in  all  classes  of  society. 
It  usually  occurs  in  hysterical  women,  and 
is  often  associated  with  some  uterine  affec- 
tion, with  anaemia  and  habitual  constipation. 
It  has  been  attributed  to  blows  or  to  the 
pressure  of  badly  fitting  stays. 

Symptoms. — The  pain  is  severe  and 
paroxysmal,  radiating  from  the  breast  to 
the  neck,  shoulder,  or  arm.  It  may  be 
distinctly  periodic  in  character,  and  is 
usually  worse  during  menstruation.  It  is 
usually  referred  to  the  whole  breast  and  not 
to  any  locaHsed  spot.  There  may  be  shght 
fulness  of  the  affected  gland. 

Treatment.  —  Any  uterine  disturbance 
must  be  relieved,  if  possible.  Constipation 
must  be  relieved  by  purgatives ;  ansemia  by 
iron,  animal  food,  and  change  of  air  to  a 
bracing  climate.  Locally,  the  most  useful 
treatment  is  the  appHcation  of  strips  of 
belladonna  plaster  spread  on  leather  in  such 
a  way  as  to  support  the  breast  and  draw  it 
slightly  inwards.  Opium  in  any  form  must 
be  forbidden. 

Inflammatory  Affections  of  the 
Breast. — Acute  Mastitis,  Acute  Paren- 
chymatous Inflammation,  Ma/mmary  Ab- 
scess, Milk  Abscess. — Acute  inflammation 
of  the  breast  may  occur  in  both  sexes  and 
at  all  ages,  but  it  is  rare  in  adults  except  in 
connection  with  lactation.  A  form  of  in- 
flammation occurs  in  new-bom  infants,  and 
is  termed  mastitis  neonatorum,  and  a  similar 
condition  is  sometimes  met  with  at  puberty. 

Causes. — The  inflammation  most  com- 
monly appears  during  the  first  month  after 
delivery,  and  is  usually  supposed  to  be  due 
to  retention  of  milk  from  obstruction  of  a 
duct,  but  the  evidence  of  this  is  not  very 
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good.  In  many  cases  it  is  preceded  by  a 
sore  nipple,  and  possibly  extension  of  the 
inflammation  into  the  deeper  structures 
may  then  be  the  true  cause.  Blows  and 
exposure  to  cold  during  lactation  are  oc- 
casional causes.  Mammary  abscess  is  most 
common  in  women  who  nurse  their  own 
children,  and  in  primiparse.  It  is  not  a 
common  consequence  of  enforced  arrest  of 
the  secretion,  as  after  the  death  of  the  child. 
The  pus  of  an  acute  mammary  abscess 
always  contains  micrococci,  but  how  they 
get  there,  and  what  part  they  play  in  the 
causation  of  puerperal  mastitis,  are  points 
not  definitely  determined. 

Symptoms. — The  first  symptom  is  often 
some  swelling  and  engorgement ;  there  is 
pain,  aggravated  when  the  child  is  put  to 
the  breast.  There  is  a  feeling  of  weight, 
reHeved  by  supporting  the  gland  with  a 
bandage  or  handkerchief.  On  examining 
the  breast  an  ill-defined  hardness  is  felt, 
most  commonly  towards  the  lower  and 
outer  side.  Sometimes  several  such  patches 
may  be  present.  There  is  acute  tenderness 
on  pressure,  and  some  oedema  of  the  sub- 
cutaneous tissue.  The  thermometer  shows 
some  elevation  of  temperature.  As  the  in- 
flammation progresses,  the  thermometer 
rises  to  102°  F.  or  103''  F.  or  even  higher, 
and  there  may  be  a  rigor.  The  oedema  in- 
creases over  the  indurated  part,  the  skin 
reddens  and  fluctuation  becomes  distinct. 
If  left  unreheved,  the  abscess  may  reach 
such  a  size  as  to  contain  many  ounces  of 
pus  before  it  bursts.  Both  breasts  are  rarely 
affected.  Under  proper  treatment  the  in- 
flanmaation  may  subside  without  reaching 
the  stage  of  suppuration,  in  fact  this  pro- 
bably occurs  in  about  half  the  cases. 

Pathological  Anatomy. — The  observa- 
tions on  these  cases  are  very  few,  and  have 
been  chiefly  made  in  women  dying  of 
puerperal  septicsemia  or  pygemia.  The  or- 
dinary signs  of  inflammation  are  found, 
the  chief  exudation  being  at  first  around 
the  acini,  but  this  does  not  prove  that  the 
source  of  iritation  arises  from  within  them, 
for  similar  appearances  can  be  produced 
in  animals  by  passing  a  seton  through  the 
gland.  It  is  due  merely  to  the  vessels  and 
lymphatics  being  most  abundant  in  that 
situation. 

Treatment.  —  This  must  at  first  be 
directed  to  the  prevention  of  suppuration. 
The  child  must  be  removed  from  the 
affected  breast,  and  the  milk  gently  drawn 
with  a  breast  pump.  If  the  patient  be  weak 
the  infant  must  be  weaned.  The  arm  must 
be  fixed  to  the  side  to  secure  rest.  The 
breast  must  be  supported  by  a  handker- 


chief or  bandage  passing  over  the  opposite 
shoulder,  and  the  patient  should  be  kept  as 
much  as  possible  in  the  recumbent  position. 
The  part  should  then  be  painted  with  extract 
of  belladonna  and  glycerine  (equal  parts)' 
and  hot  fomentations  constantly  appHed. 
Leeches  are  of  little  or  no  use  and  cold 
appHcations  only  do  harm.  Linseed-meal 
poultices  are  too  heavy.  If  it  be  intended 
to  arrest  the  secretion  of  milk,  the  bowels 
must  be  kept  gently  relaxed  by  means  of 
saline  purgatives. 

If,  in  spite  of  this  treatment,  pus  forms, 
when  should  it  be  let  out  ?  Some  surgeons 
reconmiend  opening  as  late  as  possible,  or 
even  leaving  the  abscess  to  burst.  There 
seems  no  reason  why  the  patient's  pain  and 
fever  should  thus  be  needlessly  prolonged. 
To  cut  deeply  into  so  vascular  an  organ  as 
the  actively  secreting  mamma  in  search  of 
doubtful  pus  would  certainly  be  wrong ;  but 
as  soon  as  its  presence  is  proved  by  the 
aspirator,  or  by  fluctuation,  it  should  be  let 
out.  The  abscess  should  be  opened  with 
efficient  antiseptic  precautions  (see  Anti- 
septic Surgery),  and  no  cases  better  repay 
the  little  extra  trouble  involved  in  so  doing. 
The  incision  must  be  so  placed  as  to  radiate 
from  the  nipple  in  order  to  avoid  damage 
to  the  ducts.  It  need  not  be  larger  than  is 
necessary  to  admit  a  drainage-tube  of  f  inch 
in  diameter,  or  even  smaller  if  the  abscess 
be  not  of  great  size.  Great  care  must  be 
taken,  however,  to  ensure  efficient  drainage. 

Consequences  of  Puerperal  Mastitis, — 
Inflammation,  which  has  stopped  short  of 
suppuration,  leaves  more  or  less  induration 
of  the  inflamed  area,  lasting  for  many  months 
or  even  permanently.  This  condition  may 
very  closely  resemble  scirrhous  cancer.  See 
Breast,  Tumours  of  the.  Diagnosis  of. 
When  an  abscess  has  existed  the  induration 
is  usually  more  marked,  but  the  nature  of  the 
case  is  made  more  evident  by  the  scar.  These 
indurations  sometimes  become  the  starting- 
point  of  cancer.  In  the  cases  of  carcinoma 
of  the  breast  collected  by  Gross  the  disease 
arose  in  this  way  in  8*21  per  cent. 

Fistulous  tracks  or  sinuses  occasionally 
remain  after  a  mammary  abscess  has  been 
opened.  These  discharge  a  thin  fluid  not 
unlike  human  milk,  but  a  true  lacteal  fistula 
is  a  very  rare  occurrence.  Most  commonly 
the  sinus  leads  to  a  cavity  surrounded  by 
indurated  tissue  and  imperfectly  drained. 
A  true  lacteal  fistula  will  not  heal  till  the 
secretion  of  milk  is  arrested.  A  sinus  leading 
to  a  cavity  is  best  treated  by  enlarging  the 
orifice.  If  the  discharges  are  decomposing, 
the  cavity  should  be  scraped  with  a  sharp 
spoon,  and  then  cleaned  with  a  small  piece 
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of  sponge  held  in  a  pair  of  forceps  and 
soaked  in  a  solution  of  chloride  of  zinc  (40 
gr.  to  f^j).  This  treatment  is  almost  in- 
variably followed  by  rapid  healing. 

Mastitis  Neonatorum.  —  In  new-bom 
children  of  both  sexes  the  rudimentary 
mamma  becomes  slightly  swollen  about  the 
third  or  fourth  day  of  life,  and  if  at  this  time 
it  be  gently  squeezed  a  small  quantity  of 
alkaline  fluid  containing  colostrum  corpus- 
cles can  be  squeezed  from  it.  The  swelling 
and  secretion  reach  their  maximum  on  the 
tenth  day  and  then  gradually  subside. 

Aojjjte  subinainmary  abscess. — A  sub- 
mammary  abscess  is  a  ffOllectioh  of  pus  in 
the  areolae  tissue  between  the  gland  and 
the  pectoralis  major.  It  is  met  with,  almost 
exclusively,  in  puerperal  women,  and  is, 
m"ost  probably,  due  io  isUppUration  com- 
mencing in  a  deep  lobule  of  the  gland. 

Symptoms. — The  earliest  symptoms  are 
deep-seated  pain,  increased  when  the  child 
is  at  the  breast,  tenderness,  and  febrile  dis- 
turbance. As  soon  as  the  inflammation 
extends  to  the  submammary  arfeolar  tissue, 
the  symptoms  are  intensified.  The  breast 
becomes  tense  and  full,  and  is  pushed  for- 
wards bodily.  There  is  severe  pain,  greatly 
increased  by  moving  the  arm.  The  febrile 
disturbance  in  this  stage  is  very  great.  At 
first  no  fluctuation  can  be  detected,  but, 
after  a  time,  redness  and  oedema,  followed 
by  distinct  evidence  of  fluid,  appear  at  some 
point  of  the  circumference  of  the  gland, 
most  commonly  the  outer  and  lower  border. 
Sometimes  pus  may  point  in  more  than  one 
place.  If  left  to  itself  the  abscess  bursts, 
sometimes  at  several  points  in  the  circum- 
ference of  the  gland,  leaving  sinuses  which 
are  very  slow  to  heal. 

Diagnosis. — The  diagnosis  is  made  by 
observing  that  the  pain  is  increased  by 
movements  of  the  arm,  or  by  moving  the 
gland  over  the  pectoralis  major.  The 
general  prominence  of  the  swollen  breast 
is  another  important  sign. 

Treatment. —  In  the  early  stages  the 
same  treatment  must  be  adopted  as  in 
ordinary  puerperal  mastitis,  in  the  hope  of 
preventing  suppuration.  The  arm  must,  at 
the  same  time,  be  firmly  fixed  by  bandages 
to  the  side.  As  soon  as  it  is  evident  that 
pus  is  present,  a  free  opening  must  be  made 
in  the  place  at  which  it  is  pointing.  The 
incision  should  be  parallel  to  the  border  of 
the  gland  and  not  directed  towards  the 
nipple,  otherwise  the  gland  is  needlessly 
wounded.  A  large  drainage-tube  should  be 
inserted,  and  some  efficient  antiseptic  dress- 
ing apphed.  The  troublesome  sinuses  which 
not   uncommonly  form  are  due,  in  most 


cases,  to  insufficient  drainage  and  the  pre- 
sence of  a  cavity  beneath  the  mamma  con- 
taining decomposing  pus.  Under  these 
circumstances,  the  orifices  of  the  sinuses 
must  be  enlarged,  so  as  to  admit  the  finger. 
The  cavity  and  sinuses  are  then  to  be 
scraped  with  a  sharp  spoon  and  cleaned  by 
means  of  a  sponge  soaked  in  a  solution  of 
chloride  of  zinc  (40  gr.  to  iX].).  Drainage- 
tubes  may  then  be  inserted  and  gradually 
withdrawn  as  the  cavity  closes,  some  anti- 
septic dressing  being  applied.  A  counter- 
opening  must  be  made  at  the  most  dependent 
part  if  necessary. 

Chronic  Inflammatory  Affections  of 
THE  Breast. — Chronic  lobular  interstitial 
mastitis  of  one,  or  of  several  lobules,  of  the 
breast,  is  not,  uncommon  in  women  past 
mifj^lp  h'ffi,  and  is  occasionally  raet  witn  at  _ 
an  earlier  period.  The  causes  of  this  affec- 
tion  are  very  imcertain.  It  seems,  in  some 
cases,  to  be  associated  with  uterine  disease, 
but  this  is  by  no  means  constant.  It  is 
most  common  at  the  period  of  the  cessation 
of  menstruation,  but  is  also  occasionally 
met  with  in  young  women.  Women  who 
have  borne  cluldren  are  more  liable  to  it.      i 

ISymptorns. — The  patient's^attendon  is 
usually  attracted  to  the  breast  by  some  pain 
and  tenderness.  Sometimes  this  is  veryi 
severe,  neuralgic  in  character,  and  aggra-l 
vated  at  the  menstrual  period.  On  exa- 
mining the  breast  an  indurated  nodule  will 
be  felt,  varying  in  size  from  a  filbert  to  a 
walnut,  but  seldom  reaching  the  latter  size. 
The  patient  often  states  that  there  is  some 
increase  of  size  at  the  menstrual  period. 
The  nodule  does  not  sHp  about  in  the  gland, 
but  is  evidently  part  of  the  gland  itself. 
The  outline  of  the  indurated  lobule  is  Hi- 
defined  and  it  gives  a  sensation  rather  of 
leathery  toughness  than  stony  hardness. 
Small  projections  of  great  hardness  are 
sometimes  to  be  leit  in  it.  ThfiSS  ay6  small 
and  verv  tense  cysts.  When  the  nodule 
is  of  considerable  size  and  very  superficial, 
the  skin  may  dimple  slightly  over  it  when 
pinched  up  between  the  finger  and  thumb. 
After  the  affected  lobule  has  reached  a  cer- 
tain size  the  disease  tends  to  become  sta- 
tionary, and  often  the  pain  subsides  and  the 
patient  suffers  no  further  trouble.  Several 
such  lobules  are  occasionally  met  with  in  one 
breast,  and  both  glands  are  not  infrequently 
affected. 

Pathology. — The  indurated  lobule  is 
dense  and  leathery  in  consistence,  opaque 
white  in  colour,  and  can  often  be  seen  by 
the  naked  eye  to  be  composed  chiefly  of 
bundles  of  fibrous  tissue.  Small  cysts, 
seldom  as  large  as  a  pea,  tensely  distended 
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with  fluid,  either  clear,  or  turbid  and 
brownish  in  colour,  are  often  scattered 
through  it.  The  outlines  of  the  diseased 
lobule  are  not  clearly  defined.  It  differs 
from  scirrhous  cancer  in  its  leathery  con- 
sistence and  its  flatness  on  section,  and 
in  not  yielding  a  milky  juice  on  scraping. 
Microscopic  examination  shows  that  it  is 
a  genuine  interstitial  inflammation.  In  the 
advancing  margin  the  interacinous  con- 
nective tissue  is  infiltrated  with  small 
round  cells.  In  the  more  advanced  stages 
these  are  found  to  have  developed  into 
dense  fibrous  tissue,  the  process  being  ac- 
companied by  contraction,  as  in  the  analo- 
gous conditions  of  cirrhosis  of  the  liver  or 
kidney.  By  this  contraction  the  ducts  are 
pressed  on,  and,  as  at  the  same  time  there 
is  some  slight  excess  of  secretion  in  the 
acini,  small  retention  cysts  are  formed. 

Prognosis. — The  disease  tends  to  be- 
come stationary  after  reaching  a  certain 
)  point.  It  is  possible  that  occasionally  the 
indurated  lobule  may  be  the  starting-point 
of  a  cancer,  but  this  is  certainly  rare. 

Diagnosis. — Chronic  lobular  interstitial 
mastitis  may  be  mistaken  for  a  chronic 
abscess,  an  adeno-fibroma,  a  cyst  or  scir- 
rhous cancer.  From  an  adeno-fibroma  it  is 
distinguished  by  its  want  of  mobility  in  the 
gland  and  its  ill-defined  outline ;  from  a 
cyst  by  its  want  of  elasticity  and  its  irre- 
gular outline;  from  a  chronic  abscess  by 
its  not  arising  in  connection  with  preg- 
nancy or  lactation,  and  by  the  absence  of 
oedema  over  it.  In  cases  of  doubt  a  grooved 
needle  may  be  inserted,  which  will  at  once 
show  the  true  nature  of  a  chronic  abscess 
or  cyst.  From  scirrhous  cancer  the  diagnosis 
is  often  so  difficult  that  it  can  only  be  made 
by  means  of  an  incision  into  the  nodule. 
See  Breast,  Tumours  of  the,  Diagnosis  of. 

Treatment. — The  treatment  of  this  dis- 
ease is  not  very  satisfactory.  BHstering, 
tincture  of  iodine,  and  other  counter-irri- 
tants have  usually  little  effect.  The  inunc- 
tion of  mercurial  ointment  is  often  recom- 
mended, but  is  of  doubtful  utility.  The 
pain  is  best  reheved  by  the  application 
of  a  belladonna  plaster.  Should  there  be 
any  concomitant  uterine  disorder,  it  must 
be  attended  to.  If  the  patient  is  anaemic, 
the  pain  is  usually  more  severe,  and  relief 
is  then  obtained  by  the  administration  of 
iron.  Sir  James  Paget  speaks  of  the  fol- 
lowing mixture  as,  in  some  cases,  promoting 
absorption  of  the  induration :  j^  Liq.  potassse 
f5j.,  Pot.  iodidi  gr.  ij.  To  be  taken  three 
times  a  day,  after  meals,  in  not  less  than 
f^iv.  of  any  simple  liquid.  If  everything 
else  fails,  and  the  patient's  mind  is  much 


disturbed  by  the  fear  of  cancer,  a  single 
lobule  may  be  excised. 

Chronic  Abscess  of  the  Breast.  En- 
cysted Abscess. — This  somewhat  rare  affec- 
tion derives  its  interest  from  the  close 
resemblance  that  it  bears  to  scirrhous  can- 
cer. 

Causes. — Chronic  encysted  abscess  al- 
most invariably  arises  in  connection  with 
pregnancy,  and  very  frequently  with  mis- 
carriage or  abortion.  Gross  states  that  he 
has  seen  it  in  scrofulous  subjects  indepen- 
dent of  impregnation. 

Symptoms. — The  symptoms  closely  re- 
semble those  of  chronic  lobular  interstitial 
mastitis.  There  is  a  hard  lump  in  the  breast, 
seldom  reaching  the  size  of  a  walnut ;  it  is 
tender,  but  not  markedly  so,  and  may  be  the 
seat  of  some  pain.  Its  outline  is  ill-defined ; 
it  evidently  impHcates  the  mammary  tissue 
and  cannot  be  separated  from  it.  There  is 
some  oedema  of  the  tissues  covering  it,  and 
if  the  skin  be  pinched  up  there  is  usually 
shght  dimpling.  In  this  state  it  may  re- 
main  for  many  months  without  marked 
change.  If  it  reaches  any  considerable  size 
there  may  be  a  sense  of  elasticity  in  its 
central  part.  Finally  it  may  become  defi- 
nitely adherent  to  the  skin.  There  may  be 
sHght  enlargement  of  the  nearest  axillary 
gland. 

Pathology.  —  If  a  chronic  abscess  be 
examined  by  a  section  carried  through  it,, 
it  is  found  to  be  situated  in  a  lobule  of  the 
mamma.  In  the  centre  is  a  small  cavity 
lined  with  granulation-tissue  containing 
thick  pus.  The  tissue  surrounding  thia 
cavity  is  composed  of  dense  fibroid  tissue, 
in  the  midst  of  which  remains  of  the  glan- 
dular structure  may  be  recognised. 

Diagnosis. — From  an  adeno-fibroma  it 
is  distinguished  by  its  ill-defined  outline 
and  its  impUcation  of  the  glandular  tissue. 
The  presence  of  oedema,  the  dimpling  of  the 
skin,  and  its  ill-defined  outline  will  usually 
serve  to  distinguish  it  from  a  cyst.  The 
distinction  from  chronic  interstitial  inflam- 
mation without  suppuration  is  very  difficTilt, 
but  the  oedema  may  serve  to  show  its  real 
nature.  From  scirrhous  cancer  it  may  be 
almost  indistinguishable,  except  by  puncture 
or  incision.  See  Breast,  Tumours  of  the, 
Diagnosis  of.  Many  breasts  have  been 
removed  needlessly  for  want  of  taking  the 
precaution  of  cutting  into  a  doubtful  indu- 
ration before  proceeding  to  the  operation. 

Treatment. — The  only  treatment  is  to 
open  the  cavity.  Heahng  will  be  promoted 
by  scraping  it  with  a  sharp  spoon. 

Tubercle  of  the  Breast. — The  mamma 
is  very  rarely  the  seat  of  tubercle.     Grey 
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granulations  have  never  been  observed  in 
it.  Billroth  records  a  case  in  which  nume- 
rous caseous  nodules  were  found  in  the 
breast  of  a  youngs  woman  who  died  of  pul- 
monary tuberculosis.  Duret  and  Dubar 
have  described  some  cases  in  which  chronic 
abscesses  with  curdy  contents  slowly  formed 
in  the  breast,  but  the  evidence  that  they 
were  tubercular  is  not  perfect. 

Syphilitic  Diseases  of  the  Breast. — 
Primary  sores  and  mucous  tubercles  on  the 
nipple  are  occasionally  met  with.  Chronic 
diffuse  induration  of  the  gland  and  the 
formation  of  gumniata  in  it  have  also  been 
described,  but  there  can  be  no  doubt  that 
these  conditions  are  exceedingly  rare.  Am- 
brosoH  describes  cases  of  diffuse  induration 
which  disappeared  under  iodide  of  potas- 
sium. Gummata  have  been  described  by 
various  authors,  as  forming  painless  swell- 
ings commencing  in  the  mammary  tissue 
and  gradually  increasing  till  they  reach 
the  surface.  Softening  then  takes  place, 
and  finally  the  skin  gives  way,  exposing  the 
characteristic  slough,  resembling  wet  wash- 
leather  in  appearance.  This  separates  slowly, 
leaving  a  deep  excavated  ulcer.  Further 
observations,  however,  are  required  before 
syphilitic  diseases  of  the  breast  can  be  de- 
scribed with  any  certainty. 

Tumours  of  the  Breast. — Cysts. — Ex- 
cluding cysts  in  solid  tumours,  three  forms 
are  met  with  in  the  breast : — 1.  Retention 
Cysts ;  2.  Serous  Cysts ;  and,  3.  Hydatid 
Cysts. 

1.  JRetention  Cysts. — These  are  formed 
by  dilatation  of  the  acini  or  ducts  of  the 
gland.  The  conditions  essential  to  their 
formation  are,  obstruction  to  a  duct  and 
some  excess  of  secretion  firom  the  part  where 
the  cyst  is  formed.  Galactocele,  which  pro- 
perly belongs  to  the  class  of  retention  cysts, 
has  been  already  described  with  errors  of 
secretion.  Excluding  galactocele  the  fol- 
lowing varieties  of  retention  cyst  are  met 
with ; — 

{a)  Involution  Cysts. — These  are  formed 
in  the  indurated  and  atrophied  breasts  of 
old  women.  They  are  usually  numerous, 
and  scattered  throughout  different  parts  of 
the  gland.  They  seldom  reach  any  con- 
siderable size,  and  are  of  little  importance. 

(^)  Cysts,  as  already  stated,  are  common 
in  the  indurated  part  in  chronic  lobular  in- 
terstitial mastitis.  They  seldom  reach  any 
size. 

(c)  Retention  cysts  arising  independently 
of  these  conditions  are  usuaUy  termed  glan- 
dular ox  duct  cysts.  They  may  be  single 
or  multiple.  They  may  be  seated  deeply  in 
the  gland  or  superficially  near  the  nipple. 


They  are  composed  of  a   fibrous  vascular  [ 
wall  lined  with  epithelium,  which  ia  either 
cubical  or  incHning  towards  columnar  in  ( 
form.     Their  contents  are  thick,  sometimes 
resembling  mucus   in   consistence,  turbid, 
brownish,  or  yellowish  in  colour,  and  fre-  \ 
quently  stained  with  recent  blood.     Intra-  i 
cystic  growths  are  not  uncommon.     They 
are  composed  of  delicate  vascular  papillae, 
covered  with  epithelium  springing  up  from 
the  walls  of  the  cyst  and  sometimes  almost 
filling  its   cavity.     It   is   possible   that  in 
some  cases  this  condition  may  end  in  the  pe- 
culiar form  of  cancer  termed  villous  or  duct  I 
cancer.     See  Cancer  of  the  Breast,  below. 
The  obstruction  of  the  duct  leading  to  the 
cavity  is  in  many  cases  not  complete,  and  | 
the  contents  can  be  made  to  flow  from  the 
nipple  by  firm  pressure  on  the  cyst.     The 
causes  of  these  cysts  are  uncertain ;  they 
are  most  common  in  women  under  forty, 
and  are  often  attributed  to  a  blow. 

2.  Serous  Cysts. — These  are   supposed 
to  be  formed,  as  in  other  parts  of  the  body, 
by  dilatation  of  the  lymph-spaces   of  the  / 
connective  tissue.     The  walls  are  composed 
of  fibrous  tissue,  lined  internally  by  an  im- 
perfect layer  of  flattened  endothehal  cells.  | 
Their  contents  are  usually  clear  serous  fluid 
rich  in  albumen,  but  they  may  be  altered 
by  an  admixture  of  blood.     Serous  cysts  u 
are  usually  single  and  often  multilocular,  \\ 
but  may  be  multiple.     They  may  reach  a  n 
considerable  size,  containing  some  ounces  \ 
of  fluid.     Nothing  is  definitely  known  as  to 
their  cause. 

3.  Hydatid  Cysts  of  the  Breast  are 
very  rare  in  this  country.  When  they  occur 
they  present  no  special  peculiarities.  See 
Hydatids. 

,  Symptoms  of  Cysts  of  the  Breast. — ^A 
cyst  of  the  breast  forms  a  slowly-growing, 
rounded,  tense,  or  elastic  tumour,  sometimes 
smooth,  often  lobulated,  on  the  surface. 
Its  outline  is  in  some  cases  tolerably  clearly 
defined ;  in  others  it  is  obscured  by  indurated 
glandular  tissue  around  it.  It  is  attached 
to  the  gland,  and  not  movable  indepen- 
dently of  the  mammary  tissue.  It  is  free 
from  pain  and  tenderness. 

Treatment. — Glandular  or  serous  cysts, 
if  single,  may  be  cured  by  making  an  open- 
ing large  enough  to  admit  a  small  sponge 
moistened  with  chloride  of  zinc  (gr.  40  to 
f  5J).  With  this  the  inside  maybe  thoroughly 
scrubbed.  A  drainage-tube  is  then  to  be 
inserted,  and  an  antiseptic  dressing  of  some 
sort  applied.  Under  this  treatment  the 
cavity  vsdll  usuaUy  close.  If  the  case  be 
one  of  a  glandular  cyst  with  intracystio 
growth,  or  if  there  be  much  induration  of 
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the  siuTounding  maminary  tissue,  the  whole 
of  the  affected  lobe  of  the  breast  should  be 
removed. 

Adenoma,  Adeno -fibroma,  Adenb-sar- 
coma,  and  Cysto-sarcoma. — These  tumours 
are  so  closely  allied  pathologically  that 
they  may  be  considered  merely  modifica- 
tions of  a  single  form  of  morbid  growth. 
They  are  all  composed  of  a  vascular  con- 
nective tissue,  modified  according  to  the 
form  assumed  by  the  growth,  surrounding 
spaces  lined  with  cubical  epitheHum,  and 
containing  a  variable  quantity  of  clear  fluid. 
They  are  enclosed  in  a  capsule  of  fibrous 
tissue,  and  do  not  infiltrate  the  surrounding 
parts.  By  most  German  pathologists  the 
connective  tissue  is  regarded  as  the  essential 
feature  of  the  growth,  and  the  spaces  as 
more  or  less  accidental  remains  of  ducts 
or  acini,  and  the  term  adenoma  has  con- 
sequently not  been  appHed  to  them  by 
those  who  hold  this  view.  EngHsh  patho- 
logists and  clinical  surgeons  have,  however, 
regarded  the  epitheHum-lined  spaces  as  of 
equal  importance  with  the  surrounding  con- 
nective tissue,  and  have  consequently  classed 
these  growths  with  adenomata. 

The  following  are  the  modifications 
met  with: — (a)  A  dense,  well-developed, 
fibrous  stroma  surrounding  large  spaces, 
containing  httle  fluid,  and  consequently 
k  flattened  or  sHt-like.  This  forms  the 
common  adenoma,  or  chronic  mammary 
tumour. 

(b)  A  less  perfectly  developed  fibrous 
stroma,   composed  of  fibrous  tissue  abun- 

I  dantly  infiltrated  with  small  round  cells,  or 

I  a  small  amount  of  fibrous  tissue  mixed  with 

I  oat-shaped  cells,  or  of  spindle-shaped  cells 

T  with  scarcely  any  fibrous  tissue  between 

I  them,  surrounding  spaces  containing  more 

I  fluid,   and  consequently  rounded  or  oval. 

This  forms  the  adeno-sarcoma. 

(c)  Sometimes  the  half-developed  con- 
nective tissue  contains  numerous  stellate 
cells,  and  some  mucous  intercellular  sub- 
stance. This  forms  the  m^yxo-sarcoma  or 
adeno-myxo  -sarcoma. 

{d)  A  tolerably  well-developed  fibrous 
stroma,  surrounding  large  spaces  filled  with 
fluid,  and  forming  intracystic  growths  pro- 
jecting into  the  cavities,  sometimes  nearly 
filling  them.  This  is  the  cysto-sarcoma  or 
jprol-iferous  cyst  oftTie  mamma. 

For  clinical  purposes  these  tumours 
may  be  divided  into  three  groups: — The 
adeno -fibroma  or  simple  adenoma,  the 
adeno-sarcoma,  and  the  cysto-sarcoma. 

Adeno -fibroma.  —  Causes.  —  These  tu- 
mours are  sometimes  attributed  to  a  blow, 
|)ut  we  have  no  real  knowledge  of  their 


mode  of  origin.    They  occur  most  firequently 
in  young  women  under  thirty. 

Symptoms. — The  tumour  is  small  when 
first  observed,  and  situated  near  the  circum- 
ference of  the  gland,  usually  at  the  upper 
or  outer  part.  It  is  hard,  clearly  defined, 
freely  movable  in  the  mamma,  and  has  no 
adhesions  to  the  skin,  the  deep  parts,  or  the 
gland.  The  surface  is  smooth  or  smoothly 
lobulated.  It  may  be  painless  and  free 
from  tenderness,  but  in  hysterical  women 
it  is  often  the  seat  of  intense  pain,  so  much 
so  that  the  term  'painful  mammary  tu- 
mour' has  sometimes  been  applied  to  it. 
Its  growth  is  slow  and  it  may  often  re- 
main stationary  for  years;  but  in  other 
cases  it  steadily  increases,  and  may  attain 
the  size  of  a  small  orange  without  materi- 
ally altering  in  its  other  features. 

Pathological  Anatomy. — The  tumour 
on  section  is  of  a  bluish  or  greyish  white 
colour,  becoming  pink  on  exposure  to  the 
air  ;  the  flattened  spaces  give  it  a  peculiar  1 
foHated  structure  somewhat  resembling  the  J 
section  of  a  cabbage,  which  becomes  more 
apparent  after  the  tumour  has  been  im- 
mersed in  spirit  for  a  short  time.  It  yields 
no  juice  on  scraping. 

Adeno-sarcoma.  —  An  adeno-sarcoma 
may  arise  as  such,  and  grow  rapidly  from 
the  first,  or  may  develop  by  the  rapid 
increase  of  a  tumour  which  has  presented 
for  many  years  the  appearances  of  a  simple 
adeno-fibroma.  It  is  met  with  most  com- 
monly in  women  between  thirty  and  forty. 
The  tumour  is  lobulated,  elastic,  painless,  and 
fi:ee  from  tenderness.  Its  outline  is  clearly  I 
defined,  and  it  is  separable  from  the  mam-  I 
mary  tissue  till  it  attains  a  considerable  J 
size.  Finally,  from  the  tension  it  causes, 
the  surrounding  parts  become  irritated  and 
adherent  to  it.  The  mammary  gland  may 
sometimes  seem  to  be  involved  in  the 
growth,  when  it  is  really  atrophied  from 
pressure.  If  the  tumour  be  allowed  to 
grow  unchecked,  the  skin  gives  way,  and  a 
fungating  vascular  growth  protrudes,  death 
taking  place  from  loss  of  blood  and  exhaus- 
tion. The  lymphatic  glands  are  not  affected, 
and  recurrence  in  internal  organs  is  very 
rare. 

Pathological  Anatomy. — The  tumour 
on  section  is  usually  seen  to  be  perfectly 
free  from  adhesion  to  surrounding  parts. 
It  yields  in  many  cases  an  abundant  slimy 
juice,  but  on  scraping  no  milk  fluid  is 
obtained.  Bounded  cysts  of  considerable 
size  are  frequently  scattered  through  it. 

Cysto-sarcoma,  Proliferous  Cysts.  — 
These  tumours  closely  resemble  in  their 
history  and  mode  of  growth  the  adeno- 
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sarcoma  just  described,  but  as  a  rule  they 
develop  more  slowly.  They  occur  more 
commonly  after  thirty  than  before.  They 
form  elastic  lobulated  timaours,  with  fluc- 
tuating points  scattered  through  them. 
They  may  reach  an  enormous  size  without 
forming  any  adhesions  to  the  deeper  parts. 
The  sldn  covering  them  is  usually  traversed 
by  large  veins,  but  does  not  become  ad- 
herent or  ulcerate  till  a  late  period.  If  left 
to  grow,  ulceration  at  last  takes  place  and 
a  fungating  growth  protrudes,  and  death 
occurs  from  exhaustion.  The  lymphatic 
glands  are  never  affected  and  internal  re- 
currences do  not  occur. 

Pathological  Anatomy.  —  A  section 
through  the  tumour  shows  it  to  contain  in- 
numerable cysts,  varying  in  size  from  a  pin's 
head  to  an  orange.  The  fluid  contents  are 
usually  thick  and  viscid.  In  many  of  the 
cysts  are  intracystic  growths.  These  are 
usually  pedunculated,  springing  from  one 
side  of  the  cavity  and  projecting  into  it  like 
the  head  of  a  cauliflower.  The  solid  sub- 
stance is  white  or  pink  in  colour,  and  usu- 
ally of  firm  consistence. 

Prognosis, — ^All  these  tumours  are  simple 
in  character,  and  do  not  return  if  removed 
completely. 

Treatment. — Small  adeno -fibromata  are 
said  to  have  been  absorbed  under  the  ap- 
pHcation  of  iodine,  mercurial  ointment,  or 
pressure.  It  is,  however,  probable  that  in 
every  case  in  which  this  has  been  supposed 
to  occur,  the  tumour  was  in  reality  merely 
an  indurated  lobule  of  the  gland,  restdting 
from  chronic  inflammation.  The  only 
efl&cient  treatment  is  removal  of  the  tu- 
mour. Even  when  an  adeno -fibroma  is 
statiouEiry,  it  is  wiser  to  excise  it,  as  it  is 
impossible  to  say  when  it  may  not  assume 
rapid  growth  and  endanger  life.  In  the 
larger  timaours  the  absence  of  adhesion  to 
the  skin  and  deep  parts  renders  the  re- 
moval easy,  even  when  the  growth  may 
have  attained  the  size  of  a  cocoa-nut.  The 
breast  should  not  be  taken  away  if  it  can  be 
avoided,  but  when  the  tumour  is  of  great 
size  the  gland  is  so  spread  out  over  it 
and  atrophied  that  it  is  often  impossible  to 
save  it. 

The  removal  of  the  smaller  growths  is 
done  by  a  single  incision  radiating  from  the 
nipple.  As  soon  as  the  capsule  is  opened, 
the  shining  surface  of  the  growth  comes 
into  view  and  the  tumour  may  then  often 
be  shelled  out  by  the  fingers  with  the 
greatest  ease.  A  small  pedicle  is  some- 
times found  containing  the  vessels.  The 
operation  should  be  performed  with  anti- 
septic precautions,  and  drainage  must  be 


very  carefully  attended  to,  lest  pus  form  and 
burrow  deeply  beneath  the  mamnaa.  The 
safe  closure  of  the  cavity  is  much  facihtated 
by  combining  elastic  pressure  with  drainage, 
and  for  this  purpose  an  absorbent  wool 
dressing  vnll  be  found  of  great  use. 

When  the  breast  cannot  be  saved,  the 
operation  is  similar  to  that  for  removal  of 
the  mamma  for  cancer,  but  there  is  no 
necessity  to  remove  any  skin  save  that 
which  is  actually  adherent  to  the  growth. 

Fibroma  of  the  Breast. — Pure  fibroma 
of  the  breast  is  very  rare.  It  can  only  be 
distinguished  from  the  adeno-fibroma  by 
microscopic  examination  after  removal. 

Lipoma. — Fatty  tumours  occur  in  the 
immediate  neighbourhood  of  the  majnma, 
and  may  simulate  disease  of  the  breast. 
Their  real  seat  of  origin  is  the  subcutaneous 
tissue  over  the  gland. 

Sarcomata  of  the  Breast.  —  Various 
forms  of  sarcoma  are  met  with  in  the 
breast,  or  its  immediate  neighbourhood. 
They  differ  from  the  adeno-sarcomata  just 
described  in  the  total  absence  of  any  glan- 
dular element.  Should  cysts  be  present  they 
are  due  to  haemorrhage  or  softening  of  the 
growth,  and  not  to  the  presence  of  epithelium- 
lined  spaces.  The  most  common  form  of 
sarcoma  met  with  is  the  spindle-celled  va- 
riety, but  myxo-sarcoma  is  not  uncommon, 
and  round-celled  and  giant-celled  sarcomata 
have  been  occasionally  observed. 

Causes. — Nothing  is  known  as  to  the 
causes  of  these  growths.  They  are  most 
common  in  women  above  thirty. 

Symptoms. — In  many  cases  it  is  quite 
impossible  to  distinguish  between  a  soft 
adeno-sarcoma  and  a  sarcoma,  before  the 
grovii;h  is  removed  and  submitted  to  micro- 
scopic examination.  In  other  cases  the  less 
defined  outline,  the  rapid  growth,  the  uni- 
form semi-elastic  or  almost  fluctuating  feel, 
and  the  absence  of  lobulation  may  lead 
to  a  strong  suspicion  that  the  tumour  is  a 
sarcoma.  The  lymphatic  glands  are  not 
affected.  If  not  arrested  by  treatment 
these  tumours  sooner  or  later  implicate 
the  skin,  ulceration  takes  place,  a  ftmgating 
growth  protrudii^,  and  death  follows  from 
exhaustion. 

Pathological  Anatomy. — The  tumour  is 
soft  and  pink,  and  yields  a  bloody  or  viscid 
fluid  with  shreds  of  the  tumour  on  scraping. 
The  outline  01  the  tumour  will  usually  be 
found  less  clearly  defined  than  that  of  an 
adeno-sarcoma,  though  there  is  often  a 
fibrous  capsule  round  the  growth,  yet  the 
tumour  cannot  be  shelled  out  of  it  or  dis- 
sected from  the  surrounding  parts  without 
considerable  trouble. 
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Prognosis. — The  prognosis  of  a  pure 
earcoma  of  the  breast  is  always  much  more 
grave  than  that  of  an  adeno-sarcoma.  It 
is  in  this  region  that  the  curious  tendency, 
shown  especially  by  spindle-celled  sarcoma, 
to  return  locally  after  removal  without 
affecting  internal  organs  or  lymphatic 
glands,  has  been  most  frequently  met  with. 
In  some  fortunate  cases  the  repeated  re- 
moval of  the  local  recurrences  has  at  last 
cured  the  patient,  but  more  commonly  the 
disease  soon  gets  beyond  the  reach  of 
surgical  interference.  Recurrence  in  in- 
ternal organs  is  also  met  with  in  some 
cases. 

Treatment. — The  complete  removal  of 
the  growth  is  the  only  treatment.  From 
the  impossibiUty  of  accurately  distinguish- 
ing a  pure  sarcoma  from  an  adeno-sarcoma, 
an  attempt  is  usually  made  in  these  cases 
to  dissect  out  the  growth.  If  it  be  found, 
on  removal,  to  present  the  appearances  of  a 
pure  sarcoma,  the  capsule  surrounding  it 
should  be  freely  dissected  away,  and  it 
would  doubtless  be  safer,  if  the  patient's 
consent  had  been  previously  obtained,  to 
remove  the  whole  gland.  Should  local  re- 
currences take  place,  they  may  be  removed 
as  long  as  there  is  any  possibility  of  doing 
so ;  and  even  after  no  further  complete 
operation  is  possible,  relief  may  be  given 
by  scraping  away  the  fiingating  mass  and 
freely  cauterising  its  base. 

Cancer  of  the  Breast.— All  forms 
of  carcinoma  are  met  with  in  the  female 
breast.  The  typical  variety,  forming  at 
least  99  per  cent,  of  all  cases,  is  glan- 
dular cancer,  usually  occurring  as  scirrhus, 
rarely  as  encephaloid,  and  still  more  rarely 
as  coUoid.  Columnar  epithelioma  has  been 
observed,  springing  from  the  ducts,  and 
squamous  epithehoma  is  occasionally  met 
with  at  the  nipple,  belonging  rather  to  the 
skin  than  to  the  mammary  gland. 

Hereditary  tendency. —  According  to 
Gross  an  hereditary  tendency  to  the  disease 
existed  in  one  case  in  9'72.  But  Sir  James 
Paget,  from  the  experience  of  private  practice, 
puts  the  proportion  as  high  as  1  in  4. 

Age. — Cancer  of  the  breast  is  never  met 
with  before  puberty.  In  642  cases  collected 
and  analysed  by  Gross,  18  appeared  be- 
tween twenty  and  thirty  years  of  age,  128 
between  thirty  and  forty,  245  between  forty 
and  fifty,  165  between  fifty  and  sixty,  78 
between  sixty  and  seventy,  and  8  between 
seventy  and  eighty.  Thus  by  far  the  greater 
number  occur  at  that  period  of  life  at  which 
the  reproductive  function  is  ceasing,  only 
22*74  per  cent,  arising  during  the  period  of 
greatest  activity.   The  diminution  after  fifty 


is  not  merely  due  to  the  fact  that  in  each 
successive  decade  fewer  women  are  aUve. 
The  proportion  of  women  living  between 
forty  and  fifty  to  those  between  sixty  and 
seventy  is  about  25  to  16,  whereas  the  pro- 
portion of  cases  of  cancer  arising  in  these 
decades  may  be  roughly  given  as  25  to  8. 
The  youngest  authentic  case  of  cancer  of  the 
breast  is  that  recorded  by  Henry,  of  Breslau, 
occurring  in  a  woman  aged  twenty-one. 

The  cessation  of  menstruation  seems  to 
exert  no  marked  influence.  About  61  per 
cent,  of  all  cases  occur  before  the  ^neno- 
pause.  In  only  6*41  per  cent,  of  cases  was 
the  menstrual  function  irregular. 

Social  Condition. — It  is  difficult  to  say 
whether  the  disease  is  relatively  more  fre- 
quent in  married  or  single  women.  Ac- 
cording to  Gross  in  88-82  per  cent,  the 
patients  were,  or  had  been,  married,  and  in 
83*91  per  cent,  they  had  borne  children,  and 
73*74  per  cent,  of  these  had  suckled  their 
infants.  The  disease  arose  during  pregnancy 
or  lactation  in  about  5  per  cent. 

The  previous  general  health  apparently 
exerts  no  influence.  The  great  majority  of 
patients  enjoy  excellent  health  at  the  time 
of  the  appearance  of  the  disease,  and  in 
most  cases  for  some  months  afterwards. 

Local  causes. — It  is  a  popular  notion 
that  cancer  very  commonly  arises  as  the 
result  of  a  blow.  According  to  Gross,  11*7 
per  cent,  of  the  patients  attributed  the 
disease  to  an  injury ;  but  this  history  must 
always  be  regarded  with  some  suspicion,  as 
few  women  are  willing  to  acknowledge  that 
the  tumour  arose  independently  of  an  ex- 
ternal cause.  In  eight  per  cent,  of  Gross's 
cases  the  disease  attacked  a  gland  which 
had  previously  been  the  seat  of  puerperal 
mastitis.  Sir  James  Paget  is  also  of  the 
opinion  that  chronic  indurations  not  in- 
frequently become  the  starting-point  of 
cancer  after  a  longer  or  shorter  period. 
Psoriasis,  or  eczema  of  the  nipple  {see 
Nipple,  Diseases  of  the),  is  a  precursor  oi 
cancer  in  not  more  than  one  per  cent,  of  the 
cases. 

Varieties  of  Cancer  of  the  Breast. — 
For  the  purposes  of  clinical  description, 
cancer  of  the  breast  may  be  thus  divided : — 
A.  Scirrhous  or  hard  cancer,  a.  Nodular  or 
circumscribed  scirrhus;  h.  infiltrating  or 
diffused  scirrhus  ;  c,  atrophying  or  atrophic 
scfrrhus  ;  d,  cancer  *  en  cuirasse.'  B.  En- 
cephaloid, or  soft  cancer.  C.  CoUoid  cancer. 
D.  Cystic  cancer.  E.  Duct  or  villous 
cancer.  Of  these  forms,  scfrrhous,  ence- 
phaloid, and  colloid  cancer  are  varieties  of 
glandular  carcinoma ;  that  is  to  say,  they 
are  composed  of  cells  of  the   type  of-  glan 
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dular  or  spheroidal  epithelium,  filling  the 
spaces  of  an  alveolar  fibrous  stroma.  In 
scirrhus  the  stroma  is  abundant,  and  con- 
sequently the  tumour  is  dense  and  hard ; 
in  encephaloid  the  proportion  of  cells  to 
stroma  is  such  that  the  mass  is  compara- 
tively soft ;  while  in  colloid  the  structure 
is  modified  by  the  colloid  degeneration  of 
the  cells.  Intermediate  forms  between 
scirrhus  and  encephaloid  are  not  uncom- 
monly met  with,  and,  in  cases  of  colloid 
cancer,  parts  of  the  tumour  usually  have 
escaped  degeneration  and  present  the  ap- 
pearance of  ordinary  cancer.  Cystic  cancer 
is  very  rare ;  it  arises  apparently  from  the 
softening  and  disintegration  of  the  central 
parts  of  a  soft  cancer.  Villous  or  duct 
cancer  arises  firom  the  galactopherous  ducts, 
and  is  characterised  by  the  presence  of 
columnao:  epithelium.  It  differs  so  much 
from  the  other  forms  as  to  require  a  sepa- 
rate description.  It  is  difficult  to  state 
with  accuracy  the  relative  frequency  of  the 
various  forms.  OoUoid,  cystic,  and  villous 
cancer  together  would  probably  not  form 
1  per  cent,  of  all  cases.  Of  the  remainder, 
about  85  per  cent,  would  be  ordinary  scir- 
rhus ;  5  per  cent,  encephaloid ;  and  the 
remainder  atrophying  scirrhus,  cancer  en 
cuirasse,  &c. 

Scirrhus. — Symptoms. — The  nodular 
or  circumscribed  variety  forms  the  type  of 
cancer  of  the  breast.  The  course  of  an 
ordinary  cancer  of  the  breast,  unrelieved  by 
treatment,  may  be  divided  into  three  stages. 
First,  when  the  disease  is  limited  to  the 
gland;  secondly,  the  stage  of  implication 
of  the  skin  and  the  axillary  lymphatic 
glands ;  and  thirdly,  the  stage  of  ulceration 
and  general  infection. 

First  stage. — During  the  first  stage  the 
symptoms  are  entirely  local.  The  patient 
may  possibly  lose  flesh  towards  the  end, 
but  there  is  no  constitutional  condition  cha- 
racteristic of  cancer.  The  chief  sjrmptom 
is  the  appearance  of  a  hard  lump  in  the 
breast,  which  slowly  but  steadily  increases 
in  size.  In  the  majority  of  cases  the  tumour 
is  discovered  accidentally,  as  while  washing, 
or  the  attention  may  be  directed  to  it  by 
a  blow.  Pain  is  not  a  marked  symptom 
during  the  early  periods  of  the  disease,  and 
may  be  entirely  wanting  till  the  second 
stage.  Inspection  of  the  breast  shows 
nothing  till  towards  the  end  of  the  first 
stage.  Shght  enlargement  may  then  be 
perceptible ;  but  as,  in  cancer,  the  new 
growth  replaces  the  original  structures, 
this  is  not  so  marked  as  in  simple  tumours 
of  the  same  size.  Eetraction  of  the  nipple 
is  a  common  symptom  towards  the   end 


of  the  first  stage.  The  period  at  which  it 
occurs  depends  considerably  upon  the  situa- 
tion of  the  tumour.  If  the  cancer  is  in  an 
outlying  lobule,  it  occurs  late  or  may  be  ab- 
sent. If  the  disease  is  immediately  under 
the  nipple,  retraction  takes  place  early.  By 
manipidation  a  hard  nodule  is  recognised  in 
the  gland,  most  commonly  situated  either 
in  the  upper  and  outer  segment  or  near  the 
nipple.  The  nodule  is  single  and  tolerably 
clearly  defined  in  outline,  but  a  careful 
examination  shows  that  it  forras  part  of  the 
gland  itself.  By  the  time  the  surgeon  is 
called  to  see  the  case  the  tumour  is  seldom 
smaller  than  a  filbert.  It  cannot  be  slipped 
about  independently  of  the  gland,  and,  if  it 
be  pushed  away  by  the  fingers  of  one  hand 
while  the  nipple  and  areola  are  steadied  by 
those  of  the  other,  the  distinct  connection 
of  the  tumour  with  the  nipple  by  means  of 
the  ducts  can  be  clearly  recognised.  The 
surface  of  the  tumour  is  usually  coarsely 
nodulated  or  irregular.  Quite  early  in  the 
disease,  if  the  finger  and  thumb  be  placed 
about  two  inches  apart  so  as  to  include  the 
tumour  between  them,  and  the  skin  be  then 
pinched  up,  a  tendency  to  dimpling  will  be 
noticed  over  the  nodule.  In  very  excep- 
tional cases  there  is  a  thin  serous  discharge 
from  the  nipple. 

A  combination  of  the  above  symptoms 
in  a  patient  above  thirty  years  of  age  justi- 
fies a  further  examination  of  the  growth  by 
incision.  The  duration  of  the  first  stage  of 
cancer  of  the  breast,  according  to  Gross, 
averages  14*1  months. 

Second  stage. — As  the  tumour  increases 
in  size  it  gradually  invades  more  and  more 
of  the  gland,  but,  as  it  replaces  the  mam- 
mary tissue  and  contracts  in  its  central 
parts  while  growing  at  its  circumference, 
the  actual  increase  in  the  bulk  of  the 
mamma  is  rarely  very  great.  As  the  cancer 
approaches  the  surface,  the  skin  becomes 
increasingly  fixed  over  it,  and  finally  in- 
filtrated by  it.  When  this  has  taken  place 
the  affected  skin  becomes  smooth  and 
leathery  in  consistence.  It  usually  assumes 
a  dusky  red  or  brownish  colour.  If  exa- 
mined with  a  lens,  small  vessels  are  usually 
seen  ramifying  in  it.  The  area  of  skin  im- 
pUcated  varies  in  different  cases,  but  it  sel- 
dom reaches  more  than  an  inch  in  diameter 
before  ulceration  sets  in.  The  tumour, 
although  increased  in  size,  retains  its  cha- 
racteristic hardness,  the  central  parts  being 
the  most  dense.  The  retraction  of  the  nipple 
becomes  more  marked.  Pain  is  now  almost 
a  constant  symptom,  scajrcely  10  per  cent, 
escaping.  It  is  acute,  lancinating  or  burn- 
ing, often  severe  at  night,  disturbing  rest, 
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and  thus  causing  impairment  of  the  general 
health.  Sometimes  it  radiates  for  some 
distance  from  the  breast,  often  to  the  shoul- 
der. It  is  usually  increased  by  handling 
the  diseased  breast,  but  there  is  rarely  acute 
tenderness. 

Enlargement  of  the  axillary  glands  com- 
mences to  be  perceptible  on  an  average 
about  the  fifteenth  month.  The  frequency 
with  which  recurrence  in  the  glands  takes 
place  after  excision  of  the  breast  in  the  first 
stage  of  the  disease  is,  however,  clear  proof 
that  the  actual  infection  takes  place  at  a 
much  earHer  period,  and  that  the  absence 
of  enlargement  perceptible  to  the  finger 
is  no  proof  that  the  glands  are  sound. 
The  glands  first  affected  are  usually  those  at 
the  lower  and  anterior  part  of  the  axilla. 
In  feeling  for  them  the  arm  must  not  be 
raised,  as,  by  so  doing,  the  axillary  fascia 
is  put  on  the  stretch,  and  thorough  exami- 
nation of  the  armpit  becomes  impossible. 
The  general  health  suffers  but  little  during 
this  stage  of  the  disease.  Loss  of  flesh  is 
almost  a  constant  symptom,  but  in  other 
respects  there  is  Uttle  change. 

Third  stage. — The  average  period  at 
1/  which  ulceration  sets  in  is  20*2  months. 
It  may  commence  in  two  ways.  In  the 
great  majority  of  cases  a  small  fissure 
forms  in  the  affected  skin,  from  which  a 
sanious  discharge  escapes.  This  dries  and 
forms  a  scab.  After  a  time  the  scab  falls 
off,  and  leaves  an  ulcer  exposed.  The 
edges  of  the  ulcer  are  hard  and  raised,  the 
surface  is  pinkish  in  colour,  sometimes 
irregular,  but  more  often  smooth,  and  with- 
out granulations.  In  other  cases  it  may  be 
covered  with  a  yellowish  slough.  The  ulcer 
may  remain  superficial,  or  may  extend  into 
the  tumour,  forming  a  deep,  foul  cavity. 
The  discharge  is  peculiarly  offensive,  the 
smell  being  that  always  met  with  whenever 
epitheHal  structures  are  decomposing.  The 
pain  is  usually  constant  and  severe. 

In  exceptional  cases  the  ulceration  is 
preceded  by  softening  of  a  portion  of  the 
growth  beneath  the  affected  skin;  this 
subsequently  gives  way,  and  a  deep  cavity 
is  formed  from  the  beginning.  Haemor- 
rhage from  the  ulcerated  surface  is  not  un- 
common, and  is  occasionally  the  immediate 
cause  of  death.  By  the  time  ulceration 
sets  in,  or  soon  after,  the  tumour  frequently 
becomes  adherent  to,  or  implicates,  the 
pectoralis  major.  This  is  recognised  by  its 
becoming  fixed  when  the  muscle  is  thrown 
into  forced  contraction.  The  glandular  en- 
largement, which  commenced  during  the 
second  stage,  extends  during  the  third.  The 
enlarged  glands  are  more  clearly  felt,  and 


often  cause  fulness  beneath  the  clavicle. 
The  supraclavicular  glands,  and  even  those 
behind  the  sterno -mastoid,  may  become 
affected.  The  pressure  of  the  glands  on  the 
axillary  vein  at  this  time  often  causes  great 
swelling  of  the  arm,  and  severe  neuralgic 
pain  shooting  down  the  limb  may  arise 
from  pressure  on  the  cords  of  the  brachial 
plexus. 

Should  the   patient    not    perish    from 
the  effects  of  the  local  disease  and  that  of 
the    axillary  glands,    infection   of   distant 
organs  now  takes  place.     This  occurs  in 
about  half  of  those  who  are  allowed  to  die 
unreHeved  by  operation.     The  organ  most  || 
commonly  affected  is  the  liver.     The  en-     ' 
largement  of  the  liver  may  be  ascertained 
by  percussion,  and  the  secondary  tumours 
felt  on  the  surface,  below  the  costal  margin. 
Jaundice,  more  or  less  marked,  is  a  com- 
mon symptom,  but  there  is  seldom  much 
pain.     The  lungs  are  affected  with  half  the  h 
frequency  of  the  Hver.     The  pleura,  on  thel\ 
side   corresponding  to  the  diseased  breast, 
is   implicated   more    frequently  than    the 
lung,   effusion   often    taking  place,   which 
is   occasionally  the    immediate    cause    of 
death.     Next  in  order  to  these  organs,  but  \\ 
far  behind  them,  come  the  bones.     Sponta-    * 
neous  fracture  of  long  bones,  or  disease  of 
the  vertebrae,  with  the  rapid  occurrence  of 
angular  curvature,  are  the  most  common 
manifestations  of  secondary  growths  in  the 
bones.     Secondary  tumours  may  occur  in 
any  other  part  of  the  body,  but  are  rare 
except  in  the  situations  just  mentioned. 

During  the  whole  of  the  third  stage  the 
general  health  suffers  severely.  The  patient 
emaciates,  and  loses  strength  and  appetite, 
the  complexion  becomes  sallow,  and  the 
appearance — commonly  described  as  that  of 
the  cancerous  cachexia — ^becomes  marked. 

Death  takes  place  on  an  average  27*1  ^ 
months  from  the  first  appearance  of  the 
disease.  The  immediate  causes  of  death 
may  be  exhaustion  firom  pain  and  dis- 
charge, chronic  septicaemia  from  absorption 
of  the  decomposing  discharge,  hsemorrhage, 
or  secondary  visceral  disease. 

The  foregoing  may  be  taken  as  a  sum- 
mary of  the  typical  symptoms  of  cancer 
of  the  breast,  as  observed  in  an  ordinary 
circumscribed  scirrhus.  In  describing  the 
course  of  the  other  varieties  of  the  disease, 
it  will  only  be  necessary  to  indicate  the 
points  in  which  they  deviate  from  the  type. 

(a)  Infiltrating  or  Diffused  Scirrhus. — 
This  is  far  less  common  than  the  nodular 
form.  It  may  commence  as  several  small 
nodules,  which  coalesce  as  the  disease  ad- 
vances, thus  forming  a  large,  hard,  ill-de- 
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fined  tmnoiir  occupying  the  whole  mamma. 
This   diflPuaed  form   of  the   disease   grows 

I  more  rapidly  than  the  circumscribed,  and 
causes  considerable  enlargement  of  the 
breast.  The  nipple  is  deeply  depressed,  as 
much  by  the  projection  of  the  growth  round 
it  as  by  retraction.  The  whole  mass  is  hard, 
scarcely  elastic,  and  lobulated  on  the  sur- 
face. The  skin  may  be  extensively  adherent 
from  an  early  period.  The  pain  is  variable, 
rarely  severe.  Glandular  affection  occurs 
early.  When  ulceration  takes  place  it  ex- 
tends deeply  into  the  mass,  forming  a  foul 
cavity  of  great  size. 

(6)  Atrophic,  Atrophying,  Withering, 
or  Cicatricial  Scirrhus. — This  form  may 
occur  at  any  age,  but  is  more  common  in 
old  than  in  young  women.  The  tumour  is 
of  slow  growth,  and  shows  in  an  extra- 
ordinary degree  the  tendency  to  contrac- 
tion, which  is  to  a  less  extent  met  with  in 
all  forms  of  scirrhus.  The  affected  breast 
is  thus,  in  spite  of  the  presence  of  the  new 
growth,  actually  smaller  than  its  fellow. 
The  nipple  is  deeply  retracted,  and  when 
the  skm  is  implicated,  the  affected  part 
may  be  drawn  together  like  the  scar  of  a 
burn.  There  is  usually  but  little  pain.  The 
ultimate  course  of  the  disease  is  the  same 
as  in  ordinary  scirrhus,  ending  in  implica- 
tion of  the  lymphatics  and  infection  of 
distant  parts ;  but  the  average  duration  of 
life  iu  cases  not  operated  on  is  eighty-two 
months,  patients  having  been  known  to 
survive  fifteen,  or  even  twenty,  years. 

(c)  Cancer  '  en  cuirasse.' — This  is  a  rare 
form  of  the  disease.  It  commences  in  the 
mammary  gland,  usually  as  the  ordinary 
nodular  form,  but  more  rarely  as  the  atro- 
phying. The  pecuUarity  consists  in  the 
rapid  extension  in  the  skin  as  soon  as  the 
disease  reaches    the   surface.      This   may 

Itake  place  by  contiQuous  extension,  or  nu- 
merous small  flat  tubercles  may  appear 
dotted  round  the  central  point  at  which 
the  skin  is  implicated,  and  these  gradually 
increase  and  coalesce.  In  one  of  these 
ways  the  whole  skin  of  the  front  and  side 
.  of  the  chest  may  be  affected,  from  the 
Ij  clavicle  to  the  level  of  the  umbilicus.  The 
'skin  becomes  of  leathery  hardness  and 
toughness,  and  of  a  dusky,  brownish-red 
colour,  and  is  tightly  stretched  over  the 
parts  beneath.  Ulceration  may  occur  in 
several  points  at  the  same  time.  This  form 
of  cancer  is  accompanied  almost  invariably 
by  intense  burning  pain,  and  is  usually 
speedily  fatal. 

Pathological  Anatomy. — A  typical  scir- 
rhus when  removed  is  characterised  by  the 
hardness  of  its  structure,  the  knife  even 


creaking  as  it  passes  through  it.    The  cut 
surface  immediately  becomes  concave,  inw/ 
this  respect   differing  from    all  other  tu-/| 
mours.     This  is  due  to  the  degeneration  of 
the  cells  and  consequent  shrioking  of  the 
central    parts,    while    the    contraction    is 
limited  by  the  density  of  the  surrounding 
parts  of  the  growth.  The  section  is  greyish - 
white  in  colour,  and  streaked  by  whitish 
or    yellowish-white    lines   and    dots,  thus 
presenting  the  appearance  of  a  section  of  an ' 
unripe  pear.    Its  circumference  is  seen  to 
be  implicating  the  surrounding  tissues,  por- 
tions of  undestroyed  fat  being  frequently 
imbedded  in  the  fully-formed  cancer-tissue. 
On   scraping  or    squeezing,    it    yields   an 
abundant  milky  juice.     In  the  infiltrating 
form  the  structure  is  more  uniform,  often 
lobulated,  and  of  a  white  or  pinkish-white  ' 
colour.    Its  surface  becomes  less  markedly 
concave  when  the  breast  is  cut  across,  and 
it  yields  a  more  abundant  milky  juice.     In  ; 
the   atrophic   form  the    tumour  is   smallJ 
very  dense,  its  surface  becomes  very  mark-n 
edly  concave,  and  it  yields  but  little  juicej 
on  scraping.  | 

The  microscopic  characters  are  fidly  de- 
scribed under  cancer.  See  Carcinoma.  It 
is  sufficient  to  say  here  that  the  cells  are 
arranged  most  commonly  in  lines  or  tubes 
in  the  denser  forms,  and  in  rounded  spaces 
in  the  less  dense  varieties,  especially  in  the 
infiltrating  scirrhus,  in  which  the  structure 
is  often  spoken  of  as  acinous.  In  the  central 
part  the  cells  are  found  to  be  undergoing 
fatty  degeneration,  and  it  is  to  this  change 
that  the  shrinking  is  chiefly  due. 

Prognosis  of  Scirrhous  Cancer. — The 
prognosis  of  scirrhous  cancer  is  hopelessly 
bad,  unless  the  patient  be  relieved  by  opera- 
tion. The  more  active  the  growth,  the 
more  rapidly  does  secondary  infection  take 
place ;  thus,  in  ordinaiy  nodular  scirrhus, 
the  average  duration  of  life  is  only  27*1 
months,  while,  in  the  shrinking  or  atrophic 
form  it  is  as  much  as  82  months.  Cancer 
'  en  ctdrasse  '  is  always  very  rapidly  fatal.  *  I 
As  a  rule,  the  younger  the  subject  the  more 
active  is  the  growth,  and  the  shorter  the 
duration  of  life  ;  but  this  rule  is  not  with- 
out exceptions.  Pregnancy  always  adds 
greatly  to  the  gravity  of  the  case,  for,  as 
the  mamma  enlarges,  the  tumour  increases 
with  fearful  rapidity.  The  effect  of  opera- 
tion on  prognosis  will  be  discussed  later  on. 

Encephaloid  Cancer. — True  soft  cancer 
— that  is  to  say,  so  soft  as  to  justify  the  term 
brairdike — is  very  rare  in  the  breast,  as  else- 
where. The  so-called  soft  cancers  of  the 
breast  are  usually  firm  and  elastic,  lobulated, 
and  of  rapid  growth ;  and  every  intermediate 
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form  is  met  with  between  them  and  the 
less  dense  varieties  of  scirrhus.  Soft  cancer 
occurs  at  the  same  age,  and  mider  the  same 
conditions,  as  scirrhus.  It  most  commonly 
infiltrates  the  whole  gland  rapidly,  but  occa- 
sionally remains  limited  to  one  part.  The 
tumour  reaches  a  considerable  size  in  a  few 
months,  causing,  from  an  early  period,  an 
evident  enlargement  of  the  gland.  Eetrac- 
tion  of  the  nipple  is  an  occasional  symptom, 
and  is  often  more  apparent  than  real,  being 
due  rather  to  the  projection  of  the  impli- 
cated tissues  round  it.  Dilated  veins  are 
commonly  seen  over  the  distended  gland, 
and  there  may  be  some  abnormal  redness  of 
the  skin.  Manipulation  shows  the  mass  to 
be  tense  and  elastic  ;  not  unfrequently  there 
is  considerable  cedema  of  the  subcutaneous 
tissue.  In  exceptional  cases  the  central 
j  parts  of  the  tumour  may  be  broken  down 
by  heemorrhage,  and  there  may  thus  be  dis- 
tinct fluctuation.  The  progress  of  the  case 
is  the  same  as  that  of  scirrhus,  but  greatly 
exaggerated  and  accelerated.  The  glands 
are  early  affected,  the  skin  becomes  im- 
pUcated,  ulceration  takes  place,  with  the 
formation  of  a  deep  foul  cavity,  from  which 
haemorrhage  is  very  prone  to  occur.  The 
tumour  soon  forms  deep  attachments,  and 
secondary  growths  appear  in  the  viscera 
and  elsewhere.  The  general  health  suffers 
early  and  severely. 

Prognosis. — The  average  duration  of 
life  in  soft  cancer  of  the  breast  is  under  one 
year.  Even  after  removal  of  the  breast  it 
is  said  to  be  only  sixteen  and  a  half  months, 
death  being  due  either  to  local  recurrence 
or  secondary  growths  in  the  viscera  or 
elsewhere. 

Pathological  Anatomy. — The  tumour 
on  section  is  of  a  uniform  white  or  pinkish- 
white  colour,  sometimes  stained  in  parts 
brownish  or  reddish-brown  from  haemor- 
rhage. The  growth  is  often  markedly 
lobulated  ;  its  cut  surface  is  convex  or  flat. 
It  yields  a  very  abundant  milky  juice  on 
scraping.  Microscopic  section  shows  the 
characteristic  alveolar  stroma  filled  with 
cells  of  an  epithelial  type.  These  may  be 
of  great  size,  or  may  differ  but  little  from 
those  of  scirrhus,  the  essential  difference 
being  in  the  relative  proportion  of  stroma 
to  cells  rather  than  in  those  structures  them- 
selves. In  rare  cases  the  stroma  is  exces- 
sively vascular,  and  vascular  processes  pro- 
ject from  the  walls  of  the  alveoli  into  the 
spaces.  It  is  in  cases  of  this  kind  that  the 
structure  may  be  extensively  broken  down 
by  haemorrhage. 

Colloid  Cancer  in  the  breast  is  very 
rare.   It  is  merely  a  modification  of  scirrhus, 


due  to  colloid  degeneration  of  the  epithelial 
cells  contained  in  the  alveoli.  In  its  early 
stages  it  differs  in  no  respect  from  ordinary 
scirrhus,  but  the  degeneration  of  the  ceUs 
seems  to  retard  the  growth  of  the  tumour. 
Gross  states  that  the  average  duration  of 
life,  in  cases  not  operated  on,  is  144  months. 
As  coUoid  degeneration  tends  to  increase 
the  bulk  of  the  growth,  the  tumour  does 
not  show  the  tendency  to  retraction  which 
forms  the  marked  feature  of  ordinary 
scirrhus.  The  nipple  is  not  drawn  in ;  the 
tumour,  as  it  grows,  assumes  considerable 
proportions,  and  when  it  impHcates  the 
skin  it  forms  a  projecting  nodule,  often  of 
considerable  size,  before  ulceration  takes 
place.  When  ulceration  commences,  it 
proceeds  slowly,  the  surface  being  some- 
times covered  with  a  crust  or  scab  formed 
of  the  dried  colloid  matter.  Infection  of 
the  lymphatic  glands  and  internal  organs 
follows  in  due  course,  and  the  secondary 
tumours  may  have  the  structure  of  ordinary 
scirrhus  or  assume  the  form  of  colloid 
cancer. 

Pathological  Anatomy. —  The  whole 
tumour  has  very  rarely  been  found  to  have 
undergone  colloid  degeneration.  More 
commonly  the  peripheral  parts  present  the 
ordinary  appearaiYJe  of  scirrhus.  In  the 
degenerated  part  the  alveolar  spaces  are 
distended  with  colloid  matter,  so  as  to  be 
clearly  visible  to  the  naked  eye.  We  thus 
get  an  evident  alveolar  stroma,  filled  with  a 
transparent  gelatinous  material  of  a  delicate 
or  yellowish-pink  colour.     See  Carcinoma. 

Prognosis. — The  prognosis  of  colloid 
cancer  is  ultimately  bad,  but  life  is  pro- 
longed, in  cases  not  operated  on,  for  a 
longer  period  than  in  any  of  the  other 
forms  of  disease. 

Duct  Cancer  or  Villous  Cancer. — 
This  rare  form  of  cancer  of  the  breast  was 
first  accurately  described  by  Cornil  and 
Eanvier.  It  resembles  ordinary  cancer  in 
infecting  neighbouring  parts,  lymphatic 
glands,  and  distant  organs.  To  the  naked 
eye  it  somewhat  resembles  soft  cancer,  and 
yields  an  abundant  milky  juice.  On  closer 
inspection,  small  cysts  are  seen,  partly  filled 
by  dendritic  filaments  projecting  into  the 
cavity,  the  remaining  space  being  occupied 
by  a  milky  fluid.  Sometimes  the  milky  fluid 
is  replaced  by  extravasated  blood.  Micro- 
scopic examination  shows  that  the  spaces 
are  surrounded  by  a  fibrous  wall,  from 
which  the  branching  papillae  spring.  These 
are  very  vascular,  and  covered  with  epithe- 
lium arranged  in  several  layers.  It  is  either 
cylindrical  or  cubical,  with  a  tendency  to 
assume  the  cylindrical  form.    The  milky 
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iTiice  contains  the  degenerated  cells  which 
nave  been  cast  off.  From  the  resemblance 
of  the  epithelium  to  that  lining  the  milk- 
ducts,  it  is  highly  probable  that  these  spaces 
arise  primarily  from  those  structures,  and 
hence  the  name  '  duct  cancer.'  Billroth 
describes  a  growth  apparently  similar  un- 
der the  name  of  *  soft  cysto-adenoma.'  He 
says :  '  If  one  looked  at  the  specimen  with- 
out knowing  whence  it  came,  one  would 
think  it  might  be  from  a  polypus  of  the 
rectum  or  uterus.'  When  the  growth  is 
broken  down  by  haemorrhage,  it  closely 
resembles  a  soft  sarcoma  in  appearance. 
The  clinical  features  of  the  disease  cannot 
yet  be  accurately  defined.  Some  of  the 
cases  recorded  have  been  taken  for  ordinary 
scirrhus,  and  some  for  sarcomata,  before  re- 
moval. The  disease  may  be  preceded  by  & 
bloody  discharge  from  the  nipple,  as  in  duct- 
cysts.  The  prognosis  is  uncertain.  Bill- 
roth's  case  occurred  in  a  woman  of  twenty- 
four,  and  did  not  recur  after  removal. 
Other  cases  have  run  a  malignant  course, 
like  that  of  ordinary  cancer. 

Treatment  of  Cancer  of  the  Breast. 
No  drug  has  as  yet  been  discovered  that 
exerts  the  sHghtest  influence  on  the  progress 
of  cancer  of  the  breast.  The  sole  treatment 
which  need  be  considered  is  the  removal  of 
the  tumour,  and  this  can  only  be  effected 
by  the  knife  or  by  caustics.  Pressure,  ap- 
plied by  means  of  various  ingenious  instru- 
ments, was  at  one  time  said  to  have  caused 
the  absorption  of  cancerous  growths,  but 
there  is  no  trustworthy  evidence  that  such 
a  result  has  ever  been  obtained.  Caustics 
have  been  extensively  used  by  quacks  and 
but  little  by  surgeons.  They  are  uncertain 
in  their  effect,  it  being  impossible  to  be 
sure  that  the  whole  growih,  and  much  less 
the  whole  gland,  is  removed.  They  are, 
moreover,  extremely  painful,  and  are  quite 
inapplicable  to  cases  in  which  the  axillary 
glands  are  diseased.  The  removal  of  the 
disease  by  the  knife  is  almost  painless,  is 
more  speedy,  and  more  certain,  and  no 
siu-geon  is  justified  in  recommending  the 
use  of  caustics  as  a  substitute  for  it.  It 
has  been  said  that  caustics  are  occasionally 
useful  when  the  patient  is  either  unfit  to 
bear  an  anaesthetic,  or  too  weak  to  stand  a 
cutting  operation.  Such  cases  are  equally 
unfit  for  caustics,  and  had  better  be  let 
alone.  The  operation  by  the  knife  is  there- 
fore the  only  treatment  we  need  consider. 

Excision  of  the  breast  may  be  under- 
taken in  all  cases  of  cancer,  while  the 
disease  is  apparently  limited  to  the  mamma, 
unless  contraindicated  by  diabetes,  Bright's 
disease,  extreme  old  age,  or  some  other  con- 


dition imfavourable  to  any  surgical  opera- 
tion. Extreme  fatness,  although  not  alone 
a  barrier  to  the  operation,  is  an  unfavour- 
able condition,  and,  if  combined  with  old 
age,  is  sufficient  to  render  it  inadvisable. 

In  the  second  stage  of  the  disease,  when 
the  lymphatics  and  skin  are  affected,  the 
operation  may  still  be  undertaken,  if  the 
diseased  glands  be  limited  to  the  axilla,  and 
if  the  general  health  be  good.  The  liver 
and  other  organs  should  always  be  care- 
fully examined  for  secondary  growths.  In 
the  third  stage  the  mere  fact  of  ulceration 
is  of  little  importance.  The  question  of 
operating  must  be  determined  by  the  general 
health,  by  the  extent  of  the  implication  of 
the  skin  and  lymphatic  glands,  and  by  the 
evidence  of  visceral  infection. 

The  operation  is  contraindicated  when 
both  breasts  are  affected,  when  the  glands 
above  the  clavicle  are  distinctly  enlarged, 
when  the  glandular  enlargement  has  caused 
oedema  of  the  arm,  when  the  deep  adhesions 
of  the  tumour  are  such  that  there  is  reason 
to  believe  the  chest-waUs  are  implicated, 
and  when  the  so-called  cancerous  cachexia 
is  so  manifest  as  to  give  rise  to  a  suspicion 
of  visceral  implication. 

The  form  of  cancer  also  exerts  some 
influence  in  determining  the  propriety  of 
operating.  The  simple  nodular  scirrhus  is 
always  favourable  for  removal  in  its  early 
stages ;  infiltrating  scirrhus  must  be  re- 
moved early,  if  at  all,  or  it  will  most  Hkely 
return  locally ;  cancer  '  en  cuirasse '  is  never 
suited  for  operation.  Atrophying  scirrhus 
and  colloid  cancer,  being  of  slow  growth, 
are  favourable  cases  for  operation.  Encepha- 
loid  cancer,  unless  taken  very  early,  may 
as  well  be  let  alone,  as  local  recurrence  is 
very  prone  to  occur. 

Should  an  operation  be  determined  on, 
it  is  a  universally  received  rule  that  the 
whole  gland,  including  the  nipple,  should 
be  removed.  It  is  an  equally  well-recog- 
nised rule  that,  if  the  skin  is  impHcated, 
the  incisions  must  be  carried  very  wide  of 
the  diseased  part,  and  that,  if  the  glands 
are  enlarged,  they  must  be  removed  at  the 
same  time  as  the  breast.  During  the  last 
few  years  many  surgeons,  amongst  whom 
may  be  mentioned  Klister,  Banks,  and  Bill- 
roth, have  strongly  advocated  the  removal 
of  the  axillary  glands  in  every  case,  whether 
any  enlargement  can  be  felt  or  not.  The 
results  of  this  practice  have  been  such  that 
there  can  be  little  doubt  that  it  will  before 
long  become  an  established  rule  of  surgery. 
Kiister  states  that  in  one  quarter  of  the 
cases  treated  in  this  way  the  patient  ha/*  re- 
mained well  three  years  after  the  operation, 
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which  he  considers  a 
justify  the  beUef  that 
manent. 

Before  commencing  the  operation  the 
skin  of  the  axilla  should  be  shaved.  The 
patient  must  be  placed  on  a  table  of  con- 
venient height,  and  the  arm  must  be  raised 
and  retained  in  that  position,  either  by  a 
bandage  or  by  the  hand  of  an  assistant. 

The  incisions  must  necessarily  be  varied 
according  to  the  situation  of  the  tumour 
and  the  degree  of  impHcation  of  the  skin. 
The  operation  is  most  commonly  done  by 
two  curved  incisions,  including  between 
them  the  whole  of  the  skin  covering  the 
tumour.  These  incisions  are  so  placed  that 
the  long  diameter  of  the  oval  piece  of  skin 
included  between  them  is  parallel  to  the 
fibres  of  the  pectoralis  major.  It  will  be 
found,  however,  that  better  drainage  is 
obtained  if  they  are  so  arranged  that  the 
long  diameter  is  transverse,  the  angle  of 
union  of  the  two  incisions  being  on  the 
inner  side  near  the  sternum,  and  on  the 
outer  side  at  the  lower  part  of  the  anterior 
fold  of  the  axilla.  If  the  obHque  incision 
is  adopted,  the  lower  flap  must  be  raised 
first,  so  that  blood  flowing  from  the  upper 
may  not  inconvenience  or  obscure  the  view 
of  the  surgeon.  In  raising  the  flaps  enough, 
fat  must  be  taken  to  ensure  their  vitaUty, 
and  no  more.  It  is  advisable  to  remove  the 
greater  part  of  the  fat  about  the  gland  with 
the  breast.  The  dissection  must  be  con- 
tinued till  the  border  of  the  gland  is  passed, 
and  then  carried  more  deeply  till  the  fibres 
of  the  pectoralis  major  come  into  view.  The 
other  flap  is  then  raised  in  the  same  way. 
Finally  the  whole  breast  is  removed,  the 
knife  being  carried  along  the  fibres  of  the 
muscle  so  as  to  remove  the  fascia  covering 
it  with  the  breast.  The  whole  operation 
should  be  done  by  clean  dissection,  with  as 
little  tearing  as  possible.  Every  bleeding 
vessel  should  be  immediately  seized  when 
cut,  by  forci-pressure  forceps,  so  as  to  diminish 
the  loss  of  blood.  The  mass  removed  must 
then  be  carefully  examined,  and,  if  any 
lobule  of  the  mamma  has  been  left  behind, 
it  must  be  dissected  out.  If  the  tumour  is 
adherent  to  the  pectoralis  major,  it  is  better 
to  remove  the  muscular  tissue  fi:eely,  either 
with  the  breast  or  afterwards. 

Should  it  be  intended  to  remove  the 
glands,  the  axillary  space  must  now  be 
freely  opened  up.  During  this  stage  of 
the  operation  the  arm  must  be  held  by 
an  assistant,  as  the  surgeon  often  requires 
to  vary  its  position  as  the  dissection  is 
carried  on.  If  the  oblique  incision  has 
been  adopted  the   axilla  may  be  opened 


by  carrying  the  knife  upwards  from  the 
upper  angle  of  the  wound  to  the  arm.  If 
the  transverse  incision  has  been  chosen, 
a  cut  must  be  made  from  near  its  outer 
end  upwards  to  the  arm,  along  the  anterior 
border  of  the  axilla.  The  glands  should 
then  be  removed,  with  the  fat  of  the  axilla, 
by  a  process  of  careful  dissection.  It  should 
be  commenced  at  the  anterior  border  and 
carried  upwards,  a  blunt  instrument  being 
used  as  the  axillary  vein  is  approached. 
Any  doubtful  bands  appealing  to  contain 
vessels  should  be  tied  with  catgut  ligatures 
before  being  divided.  In  this  way  the  axil- 
lary vein  is  reached  and  exposed,  and  the 
upper  part  of  the  contents  of  the  axiUa  freed. 
The  dissection  can  then  be  carried  down- 
wards and  backwards,  care  being  taken  to 
avoid  the  subscapular  artery  and  vein,  if 
possible.  Unless  a  sharp  look-out  is  kept 
for  these  vessels,  they  may  be  cut  so  close 
to  the  main  trunks  that  a  ligature  can 
scarcely  be  applied,  and  it  might  thus  be- 
come necessary  to  hgature  the  axillary 
artery.  The  intercosto -humeral  nerve  is 
divided,  and  usually  the  external  mammaryl 
artery.  A  small  gland,  often  found  between  I 
the  edges  of  the  two  pectoral  muscles,  should  I 
be  sought  for  and  removed.  The  thorough 
cleaning  out  of  jhe  axiUa  requires  care 
and  patience,  but  is  not  specially  dangerous. 
The  danger  of  entrance  of  air  in  an  acci- 
dental wound  of  the  axillary  vein,  or  of  a 
large  branch  entering  it,  must  not  be  for- 
gotten. See  Air  in  Veins.  The  plan 
sometimes  adopted  of  opening  the  axillary 
fascia  and  hooking  out  such  glands  as  may 
be  felt  with  the  finger,  is  far  less  efficient 
than  that  just  described.  When  it  is  adopted, 
more  glands  are  usually  left  behind  than 
are  removed. 

The  after-treatment  of  the  wound  pre- 
sents nothing  peculiar.  Drainage  must  be 
carefully  provided  for  by  the  insertion  of 
tubes.  Button  sutures  must  be  used  to 
bring  the  edges  of  the  main  wound  together 
if  there  is  much  tension.  Antiseptic  treat- 
ment of  some  kind  should  be  adopted  when- 
ever possible.  The  spray  is  perhaps  the 
most  efficient  means  of  irrigation  during 
the  operation;  but,  if  the  surgeon  prefers 
not  to  use  it,  the  wound  may  be  washed  out 
with  carboHc  acid  lotion  (1  in  40),  tr.  iodi  and 
water  (f5ij.  to  Oj.),  bichloride  of  mercury 
(1  in  1,000),  or  chloride  of  zinc  (20  gr.  to  f  5J.) 
before  the  stitches  are  inserted.  The  dress- 
ing should  also  be  antiseptic,  but  the  form 
adopted  must  vary  with  the  preference  of 
the  surgeon.  CarboUc  gauze  is  well  adapted 
to  most  cases.  Very  good  results  are  also 
obtained  by  permanent  dressings  of  salicylic 
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wool  or  iodoform  wool.  See  Antiseptic 
Surgery;  Wounds. 

Besults. — The  mortality  from  the  opera- 
tion is  very  small.  When  death  does  occmr 
it  is  most  commonly  from  pyaemia,  septi- 
cfiemia,  or  erysipelas.  There  are  no  dangers 
peculiar  to  the  operation. 

But  few  patients,  however,  are  cured.  It 
is  generally  recognised  that  life  is  length- 
ened, and  that  in  many  cases  an  easier 
death  is  substituted  for  that  from  ulceration 
and  exhaustion.  The  statistics  at  present 
before  the  profession  show  that  life  is  pro- 
longed by  the  operation — in  scirrhus  by  about 
twelve  months,  and  in  encephaloid  by  about 
eight  months.  These  are,  however,  of  little 
value.  In  order  to  draw  any  just  con- 
clusions, those  cases  which  are  operated  on 
merely  to  give  relief  should  be  excluded. 
A  separation  should  also  be  made  between 
those  in  which  the  axilla  is  cleared  out, 
and  those  in  which  the  breast  only  is  re- 
moved. There  is  no  doubt  that  the  more 
extensive  operations  performed  at  the  pre- 
sent time  give  much  better  results,  but 
the  numbers  recorded  are  not  at  present 
sufficient  to  draw  any  accurate  conclusions 
from  them. 

When  recmrence  takes  place,  it  may  be 
in  the  scar,  in  the  glands,  or  in  distant 
parts.  If  the  axillary  glajads  have  not  been 
removed  before,  they  may  be  taken  away 
when  the  recurrence  appears.  If  they  have 
been  removed  and  the  recurrence  is  above 
the  clavicle  nothing  can  be  done.  Kecur- 
rences  in  the  scar  are  best  avoided  by  the 
freest  possible  removal  of  skin  at  the  opera- 
tion. Should  they  occur,  great  relief  is 
often  given  by  their  removal,  but  any  per- 
manent cure  is  out  of  the  question. 

The  treatment  of  cancer  not  operated 
on  is  very  unsatisfactory.  Antiseptics 
should  be  appHed  as  soon  as  ulceration  sets 
in,  to  correct  the  offensive  odour.  Among 
the  best  of  these  is  an  ointment  composed 
of  eucalyptus  oil,  Tr^xx.,  iodoform  gr.  v.,  and 
vaseline  ^.  Carbolic  acid  is  often  too 
irritating ;  boracic-acid  lint,  terebene  and 
oil,  and  washing  with  Condy's  fluid  are 
often  useful.  Conium  poultices  have  been 
said  to  reheve  the  pain.  Possibly  cocaine 
might  be  of  service.  Sooner  or  later  it  is 
usually  necessary  to  fall  back  on  opium, 
given  internally.  It  is  most  efficiently 
administered  as  hypodermic  injections  of 
morphia. 

Diseases  of  the  Male  Breast. — The 
male  breast  is  but  little  subject  to  dis- 
ease. Mastitis  neonatorum  (see  Mastitis)  is 
equally  common  in  the  two  sexes,  and  at 
puberty  some  swelling  of  the  rudimentary 


gland  is  not  uncommon.  In  adult  life  the 
breast  is  occasionally  chronically  inflamed, 
enlarged,  and  indurated.  This  is  best 
treated  by  the  apphcation  of  belladonna. 
If  this  fails,  tincture  of  iodine  may  be  tried, 
and,  as  a  last  resource,  if  the  tenderness  and 
inconvenience  are  considerable,  the  whole 
gland  may  be  excised. 

Cancer  of  the  Male  Breast  is  occasion- 
ally met  with.  It  appears  almost  invariably 
as  scirrhus,  and  runs  the  same  course  and 
requires  the  same  treatment  as  in  the  fe- 
male. Marcus  Beck. 

BREAST,  Tumours  of  the,  Diagnosis 
of.  —  In  examining  the  breast  for  any 
disease  the  whole  gland  must  be  fully  ex- 
posed. Neglect  of  this  precaution  is  a  com- 
mon cause  of  errors  of  diagnosis.  The  pa- 
tient should  be  in  the  recumbent  position, 
so  that  the  breast  may  be  well  supported  by 
the  ribs;  in  the  erect  position  elasticity 
or  fluctuation  are  readily  overlooked.  The 
diagnostic  signs  of  the  various  growths 
differ  so  much  in  the  early  and  late  stages, 
that  it  is  convenient  to  divide  the  tumours 
into  (A)  large,  or  those  exceeding  a  large 
orange  in  size  ;  (B)  medium-sized  or  those 
between  an  orange  and  a  walnut ;  and  (C) 
small.  Of  course  all  tumours  are  originally 
small,  and  in  this  stage  diagnosis  is  most 
difficult ;  but  many  never  reach  any  great 
size,  and  others  cause  so  little  inconvenience 
that  the  patient  allows  them  to  attain  a 
considerable  bulk  before  consulting  the 
surgeon.  Unfortunately  also,  many  are  still 
allowed  to  increase  to  the  medium  or  even 
large  size  by  the  pernicious  practice  of 
waiting  till  the  nature  of  the  growth  be- 
comes evident.  If  the  surgeon  is  in  any 
doubt,  it  is  his  duty  to  advise  the  patient 
to  have  the  timaour  examined  by  incision. 
When  the  nature  of  a  mahgnant  tumour 
becomes  so  clear  that  a  mistake  is  impos- 
sible, it  is  usually  too  late  to  operate  with 
any  hope  of  permanent  cure. 

(A).  Large  Tumours  of  the  Breast. 

1.  The  tumomr  arises  in  connection  with 
lactation. — Galactocele.  Milk  can  be  with- 
drawn by  the  aspirator.    See  Galactocele. 

2.  The  tumour  does  not  arise  as  a  con- 
sequence  of  lactation. 

{a)  It  is  of  more  tha/n  twelve  montJis* 
growth,  and  the  axillary  glands  are  not  i 
enlarged. — (a)  Adeno-sarcoma,  and  (/3)  cysto-  | 
sarcoma. 

a.  Adeno-sarcoma — Does  not  implicate 
the  mammary  tissue ;  is  smooth,  elastic, 
lobulated,  clearly  defined  in  outline ;  not 
adherent  to  the  skin,  unless  of  great  size  ; 
may  fluctuate  in  parts  and  is  painless.    The 
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nipple  is  spread  out,  but  not  retracted  or 
buried.  It  often  arises  by  a  sudden  in- 
crease of  growth  in  a  very  chronic  tumour ; 
it  is  most  common  between  thirty  and  forty. 

^.  Cysto-sarcoma.  —  Closely  resembles 
the  adeno-sarcoma,  but  is  more  lobulated, 
and  the  fluctuating  cysts  are  more  distinct 
and  numerous.  It  is  of  slower  growth,  and 
occurs  most  commonly  between  thirty  and 
fifty. 

(6)  The  tumour  is  of  about  twelve 
months^  growth,  and  the  glands  are  not 
enlarged. — Sarcoma. 

Sarcoma. — Does  not  usually  infiltrate 
the  gland ;  is  clearly  defined,  but  less  so  than 
adeno-sarcoma  or  cysto-sarcoma  ;  is  elastic 
or  semi-fluctuating,  smooth  or  coarsely  lobu- 
lated on  the  surface.  It  is  of  rapid  growth 
and  painless.  The  nipple  is  not  retracted  or 
buried.  The  skin  is  not  impHcated  till 
late.  It  is  most  common  between  thirty 
and  forty. 

(c)  The  tumour  is  of  less  than  twelve 
months'  growth,  and  the  axillary  glands 
.  are  enla/rged. — Encephaloid  cancer. 
if  Encephaloid  cancer  infiltrates  the  gland. 
It  has  an  ill-defined  outline ;  its  surface  is 
lobulated ;  its  consistence  varies  fi'om  semi- 
cartilaginous,  elastic  hardness  to  almost 
fluctuating  softness ;  the  skin  covering  it  is 
early  fixed  to  it  and  often  (Edematous,  some- 
times red ;  it  is  of  very  rapid  growth  and 
usually  painful ;  the  nipple  is  early  buried 
by  the  swelling  rather  than  retracted ;  the 
growth  is  adherent  to  the  deep  parts.  It  is 
most  common  between  forty  and  fifty,  but 
may  occur  at  any  age  after  thirty. 

Dilated  veins  over  the   surface   of  the 
breast  occur  in  all  large  tumoui's,  and  are 
of   no   diagnostic  value.     Ulceration  may 
i'  occur  in  all,  but  it  takes  place  soonest  in 
[  encephaloid  cancer.    The   formation   of  a 
vascular,  prominent,  fimgous  mass  is   evi- 
dence  of  the    sarcomatous  nature  of  the 
.  growth.     Cancer  sloughs  rather  than  fun- 
['  gates,  forming  a  deep,  foul  excavation. 

(B).  Medium-sized  Tumours. 

1.  The  tumour  does  not  imiolicate  the 
ma/mmary  tissue,  and  can  he  moved  with- 
out dragging  on  the  nijpple. — {a)  Adeno- 
fibroma,  (6)  adeno-sarcoma,  (c)  cysto-sar- 
coma, (d)  fibroma,  (e)  sarcoma. 

{a)  Adeno -fibroma. — It  is  of  slow  growth, 
rounded  or  sHghtly  lobulated,  dense  and 
hard,  inelastic ;  may  be  painless,  but  is  often 
painful.     It  is  most  common  under  thirty. 

(h)  Adeno-sarcoma  closely  resembles 
an  adeno -fibroma,  but  is  of  more  rapid 
growth,  perhaps  following  a  long  period  of 
=»low  growth  and  being  less  dense.  It  is 
more  common  between  thirty  anf*.  forty. 


(c)  Cysto-sarcoma  cannot  be  distin- 
guished firom  an  adeno-sarcoma  at  this  stage, 
unless  the  cysts  cause  very  distinct  lobula- 
tion and  can  be  recognised  by  fluctuation. 

(d)  Fibroma. — A  pure  fibroma  cannot 
be  distinguished  from  an  adeno -fibroma. 

(e)  Sarcoma. — A  sarcoma  is  less  clearly 
defined  than  the  foregoing  tumours;  it  is 
softer,  sometimes  elastic  or  semi-fluctuating, 
seldom  lobulated,  painless,  and  of  rapid 
growth.  It  occurs  commonly  between  thirty 
and  forty. 

At  this  stage  none  of  the  foregoing 
tumours  form  deep  adhesions,  they  do  not 
cause  enlargement  of  the  glands,  and  pro- 
duce no  deformity  of  the  nipple.  They  are 
not  adherent  to  the  skin. 

2.  The  tumour  implicates  the  mammary 
tissue,  so  that  the  nipple  is  dragged  on  when 
the  growth  is  moved  away  from  it,  and 
connection  by  means  of  the  ducts  can  be 
felt. — {a)  Cysts ;  (6)  Cancer. 

(<x)  Cysts. — These  are  painless,  of  slow 
growth,  fluctuating  or  elastic,  or  sometimes 
so  tense  as  to  be  of  almost  stony  hardness. 
They  are  smooth  on  the  surface  or  coarsely 
lobulated.  The  skin  does  not  dimple  over 
them,  nor  is  there  oedema.  If  one  part  can 
be  felt  to  be  softer  or  more  elastic  than  the 
rest  it  is  the  centre.  They  are  most  com- 
mon between  thirty  and  forty. 

The  chief  kinds  of  cysts  are — a.  Gland- 
ular (yf  duct  cysts  are  often  multiple ;  their 
contents  can  sometimes  be  emptied  from 
the  nipple  by  pressure,  or  there  may  be  a 
history  of  a  bloody  discharge  at  some  time. 

|8.  Serous  cysts  cannot  be  emptied  by 
pressure,  and  are  usually  single. 

y.  Hydatid  cysts  cannot  be  recognised 
without  puncture. 

If  there  is  any  suspicion  that  the  tumour 
is  cystic  it  should  be  punctured  with  a  fine 
trocar.  If  the  contents  are  brown  and 
bloody,  it  is,  probably,  a  glandular  or  duct 
cyst;  if  clear  and  rich  in  alb"umen,  it  is, 
probably,  a  serous  cyst ;  if  clear  and  nearly 
free  from  albumen,  a  hydatid  cyst.  The 
fluid  must  then  be  searched  for  booklets. 
Hydatid  cysts  are  very  rare. 

(&)  Cancer. —  Cancer,  in  this  stage,  is 
adherent  to  the  skin,  as  shown  by  dimpling 
when  the  integuments  are  pinched  up,  or 
may  be  actually  implicating  the  skin,  or 
even  ulcerating.  It  is  very  painful,  the  pain 
being  lancinating  and  burning.  It  is  but 
slightly  tender.  It  is  of  rapid  growth.  The 
nipple  is  very  frequently  retracted.  The 
tumour  may  be  fixed  to  the  deep  parts  and 
the  axillary  glands  are  enlarged. 

The  different  forms  of  cancer  are  thus 
distinguished. 
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a.  Scirrhus  is  very  hard,  the  centre  being 
the  hardest  part ;  its  outline  is  tolerably 
clearly  deifined,  but  not  sharply  circum- 
scribed ;  its  surface  is  usually  nodulated ; 
it  very  rarely  forms  a  mediimi-sized  tumour 
without  impHcating  the  skin  and  glands. 
The  nipple  is  almost  invariably  deeply 
retracted,  especially  if  the  tumour  be  near 
the  centre  of  the  gland.  The  duration  of 
the  growth  is  usually  about  a  year  before 
this  size  is  reached.     It  is  very  painful. 

/3.  Soft  cancer  is  elastic,  very  ill- 
defined  ;  its  surface  is  smooth  or  lobulated ; 
it  is  often  less  painful  than  scirrhus;  the 
nipple  is  less  frequently  retracted.  It  may 
reach  a  medium  size  without  actually  im- 
phcating  the  skin,  but  there  is  dimpling 
over  it  if  the  integuments  are  pinched  up. 
The  axillary  glands  are  early  impKcated. 
It  rarely  lasts  six  months  without  reaching 
a  medium  size. 

y.  Colloid  cancer  is  almost  painless, 
and  of  much  slower  growth.  It  is  lobu- 
lated and  elastic,  the  outer  parts  being 
sometimes  harder  than  the  centre.  It 
causes  the  same  dimpling  of  the  integu- 
ments when  pinched  up,  and,  when  impli- 
cating the  skin,  may  form  a  considerable 
projection  without  ulcerating.  The  nipple 
is  rarely  retracted;  the  lymphatic  glands 
are  enlarged.  It  may  take  two  years  or 
more  to  reach  a  medium  size. 

In  medium-sized  tumours,  if  there  is 
any  doubt  as  to  the  nature  of  the  growth, 
an  incision  must  be  made  into  it,  but  this 
is  less  frequently  required  than  in  small 
growths. 

(C).  Small  Tumours. — In  addition  to  aU 
the  tumours  before  mentioned,  which  must 
at  some  time  be  small,  there  are  three 
which  never  pass  beyond  this,  the  small 
size :  chronic  induration  from  mastitis, 
chronic  encysted  abscess,  and  atrophic 
scirrhus.  The  diagnosis  of  the  small  tu- 
mours is  conducted  on  the  same  principles 
as  that  of  the  medium-sized. 

1.  The  tumour  does  not  implicate  the 
mamm,ary  tissue.  Adeno -fibroma,  adeno- 
sarcoma,  cysto-sarcoma,  fibrom,a,  and  sar- 
com,a. — These  cannot  be  distinguished  from 
each  other  in  this  stage,  unless  the  points 
already  mentioned  can  be  made  out. 

2.  The  tumour  implicates  the  mam,- 
mary  tissue,  (a)  Cyst.  (6)  Chronic  in- 
flammatory induration  of  a  lobule,  (c) 
Chronic  encysted  abscess,     (d)  Cancer. 

(a.)  Cysts  present  the  same  features  as 
when  they  are  larger,  but  the  difficulty  in 
recognising  them  is  far  greater. 

(6)  Chronic  induration  of  a  lobule. — 
The  indurated    lobule    is    ill-defined,    of 
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leathery  hardness,  often  nodulated  from  the 
pressure  of  small  retention-cysts ;  the  integu- 
ments do  not  dimple  over  it  when  pinched 
up,  except  when  the  lobule  is  very  near  the 
surface,  in  a  thin  subject.  The  skin  is  never 
i  implicated,  nor  is  the  nipple  retracted.  The 
tumour  is  of  very  slow  growth  and  after  a 
time  becomes  stationary.  It  is  sometimes 
painful  and  often  tender,  especially  at  the 
menstrual  period.  There  is  no  enlargement 
of  the  axillary  glands.  It  occurs  most 
commonly  in  women  who  have  home 
children,  but  may  be  met  with  in  others. 
It  may  occur  at  any  age,  but  becomes  less 
common  after  forty-five.  Several  such 
lobules  may  be  found  in  the  same  breast, 
and  both  sides  may  be  affected. 

(c)  Chronic  Encysted  Abscess  closely 
resembles  the  indurated  lobule  just  de- 
scribed, but  it  arises  almost  invariably  after 
lactation  or  after  a  miscarriage,  and  there 
is  usually  some  slight  oedema  of  the  skin 
over  it.  Dimpling  of  the  integuments  on 
pinching  them  up  is  common.  The  indu- 
ration is  usually  leathery,  but  if  the  con- 
tents of  the  cavity  are  at  some  degree  of 
tension  it  may  be  of  stony  hardness. 

(d)  Cancer,  when  very  small,  is  recog- 
nised by  the  very  early  dimpling  and  the 
stony  hardness.  It  may  occur  at  any  age 
over  thirty.  There  is  usually  no  actual 
implication  of  the  skin,  no  retraction  of  the 
nipple,  no  enlargement  of  the  glands,  no 
deep  fixity  of  the  tumour,  and  most  fre- 
quently no  pain — in  fact,  few  of  the  signs 
which  are  certainly  diagnostic  of  cancer. 
Should  any  of  them  be  present  with  a  small 
tumour  their  importance  is  greatly  in- 
creased. 

The  early  stages  of  a  soft  cancer  or  a 
diffused  scirrhus  are  still  more  difficult  to 
recognise,  as  they  so  closely  resemble  in- 
flammatory induration.  Primary  cancerous 
tumours  are  almost  invariably  single.  Atro- 
phic scirrhus  is  usually  easily  recognised 
by  the  slow  progress  of  the  disease,  the 
great  retraction  of  the  nipple,  the  scar-like 
shrinking  of  the  affected  skm,  and  the  stony 
hardness  of  the  growth. 

The  diagnosis  of  small  tumiours  is  thus 
very  uncertain,  and  yet  if  the  disease  is 
malignant  the  only  hope  of  cure  lies  in 
early  recognition  of  its  nature.  In  these 
cases,  therefore,  an  exploratory  incision 
should  always  be  made.  If  the  tumour  is 
one  of  the  simple  growths,  its  smooth  sur- 
face will  be  seen  as  soon  as  the  capsule  is 
opened  and  the  mass  can  be  turned  out 
without  difficulty.  If  it  is  a  sarcoma  its  soft 
structure  and  less  perfect  outline  will  be 
recognised.     If  it  is  a  cyst  or  an  abscess  the 
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contents  escape  ;  and  if  it  is  an  indurated 
lobule,  its  leathery  toughness  and  perhaps 
the  small  retention-cysts  will  be  recognised. 
If  it  is  a  scirrhus,  the  creaking  of  the  knife 
as  it  enters  it,  and  the  sensation  like  cutting 
an  unripe  pear,  and  its  sharp  hard  edge, 
not  separable  from  the  surrounding  tissues, 
clearly  show  its  nature. 

If  the  case  is  a  very  doubtful  one  a 
freezing  microtome  and  a  microscope  should 
be  at  hand,  and  a  section  should  be  mounted 
from  a  small  slice  taken  from  the  growth.  In 
this  way  all  doubts  are  set  at  rest.  '  "Waiting 
till  symptoms  develop  '  in  the  case  of  cancer 
means  waiting  tiU  all  hope  of  cure  is  gone. 

The  dif&culties  of  diagnosis  are  so  great 
that  it  is  a  good  rule,  even  if  the  cancerous 
nature  of  the  growth  seems  almost  certain, 
to  cut  into  it  before  removing  the  whole 
breast.  Many  accidents  might  have  been 
prevented  by  adopting  this  simple  pre- 
caution.    See  Breast,  Diseases  of  the. 

Marcus  Beck. 

BROAD  LIGAMENTS,  Diseases  of 
the. — The  broad  ligaments  may  be  the 
seat  of  inflammatory  deposits  (cellulitis),  of 
abscess,  of  haematocele,  of  soUd  neoplasms, 
and  of  a  variety  of  cystic  tumours.  The  in- 
flammatory deposits,  abscesses,  and  haema- 
toceles  will  be  dealt  with  in  the  special 
articles — Pelvic  Abscess;  Pelvic  Cellu- 
litis; Pelvic  Hematocele. 

The  Solid  Tumours  are  very  rare,  and 
are  so  closely  incorporated  with  either  uterus 
or  ovary  that  they  are  usually  confounded 
with  growths  of  those  organs.  It  is,  how- 
ever, quite  certain  that  fibroma,  fibro-myoma, 
sarcoma,  myxoma,  and  lymphadenoid  tu- 
mours  may  grow  in  the  'broad' ligament, 
independently  of  both  uterus  and  ovary. 
The  myxomatous  and  Ijrmphadenoid  growths 
may  attain  an  enormous  size  and  closely 
simulate  like  timaours  of  the  uterus.  Their 
causes,  s^Tnptoms,  diagnosis,  and  treatment 
cannot  be  at  present  separated  from  those 
of  the  latter  growths,  except  that  it  may 
be  possible  to  enucleate  them  without  re- 
moving either  the  uterus  or  ovary. 

Cysts. — These  are  very  impoi:tant,  not 
only  from  their  growth  frequently  demand- 
ing surgical  interference,  but  also  from  their 
great  pathological  interest. 

Causes. — These  are  as  obscure  as  are 
those  which  produce  ovarian  cysts.  The 
great  majority,  if  not  all,  probably  receive 
their  first  impetus  from  the  congestions  and 
inflammations  to  which  the  ligaments  are 
exposed. 

Pathology. — There  are  several  varieties 
of  broad  ligament  cysts. 


1.  Cysts  arising  from  distension  of 
pre-existing  structures. — The  hydatid  of 
Morgagni,  found  as  a  small,  clear  cyst  de- 
pending from  one  of  the  fimbriae  of  the 
Fallopian  tube,  arises  from  the  remains  of 
Miiller's  duct.  A  similar  small  cyst,  which 
may  be  either  sessile  or  pediculate,  is  fre- 
quently found  at  the  outer  end  of  the  hori- 
zontal tubule  of  the  parovarium.  Small 
cysts  also  grow  fr*equently  from  the  vertical 
tubules  of  the  parovarium,  and  these,  with 
the  sessile  variety  from  the  horizontal  tube, 
may  attain  considerable  size  and  require 
surgical  treatment. 

2.  Cysts  a/rising  in  the  cellular  tissue, 
possibly  due  to  hlocMng  and  distension  of 
lymphatics,  but  not  arising  in  definite  pre- 
existing structures. — These  are  the  simple 
serous  cysts  of  the  broad  ligament,  and  are 
identical  with  the  sub -peritoneal  cysts  in 
other  situations,  often  spoken  of  as  '  inflam- 
matory cysts  of  the  peritoneum. '  They  may 
be  unilocular,  multilocular,  or  multiple.  The 
unilocular  may  be  so  from  its  earhest  growth, 
or  may  become  so  from  coalescence  of  mul- 
tilocular or  multiple  cysts.  The  latter 
may  be  found  side  by  side,  but  quite  inde- 
pendent, so  that  each  is  really  a  unilocular 
cyst.  The  part  of  the  broad  ligament  be- 
tween the  ovary  and  uterus  is  liable  to 
a  general  cystic  degeneration,  apparently 
the  result  of  oedema ;  it  is  not  a  condition 
of  much  practical  importance,  except  in  so 
far  as  it  sometimes  interferes  with  the  ap- 
plication of  the  ligatures  in  the  removal  of 
ovarian  or  uterine  tumours. 

3.  Papilloma-bearing  cysts. — These  are 
of  great  importance,  because  the  possi- 
bility of  the  presence  of  such  growth  in 
any  broad  Hgament  cyst  governs  the  whole 
surgical  treatment  of  these  cysts.  Doran 
has  recently  thrown  much  light  upon  the 
origin  of  these  cysts,  and  has  shown  that 
they  commonly  arise  from  the  vertical 
tubules  of  the  parovarium,  and  especially 
where  these  tubules  penetrate  deeply  into 
the  hilum  of  the  ovary.  It  is  stiU,  however, 
an  undecided  question  whether  papilloma 
is  only  found  in  cysts  with  this  origin, 
or  whether  it  may  arise  from  the  lining 
membrane  of  any  cyst.  And  it  is  equally  un- 
certain why  one  kind  of  papilloma-bearing 
cyst  produces  an  innocent  warty  growth, 
which,  though  it  may  spread  and  infect 
other  surfaces,  often  dies  away  entfrely  after 
a  successful  removal  of  its  parent  cyst,  and 
another  form  is  distinctly  maHgnant.  The 
hard,  white,  warty  papilloma  is  commonly 
found  in  these  parovarian  and  hilum  cysts 
from  their  earliest  growth;  but  the  more 

I  fleshy  pink  papilloma  appears  in  flat  patches 
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on  the  lining  membrane  of  cysts  which  have 
been  allowed  to  remain  undisturbed  for  long 
periods,  or  have  been  repeatedly  tapped. 
Possibly  in  this  difiference  as  to  the  time 
of  their  first  appearance  may  ultimately 
be  foimd  the  reason  of  their  clear  clinical 
divergence. 

The  cysts  which  arise  at  the  terminal 
ends  of  ducts,  and  the  simple  serous  cysts 
have  a  simple  lining  of  flat  endothehum, 
and  their  fluid  contents  vary  in  colour  from 
pale  straw  to  orange  and  dark  coffee  colour, 
the  latter  being  due  to  the  admixture  of 
blood.  The  ordinary  parovarian  cysts,  and 
those  which  contain  the  warty  papilloma, 
have  a  clear  limpid  fluid  like  water. 

Diagnosis  and  Treatment. — An  imper- 
fect knowledge  of  these  broad  ligament 
cysts  has  led  to  two  considerable  errors  as 
to  their  diagnosis  and  treatment.  The  first 
of  these  is  the  common  one  of  speaking  of 
the  whole  class  as  parovarian  cysts,  whereas 
the  simple  serous  cysts  are  commoner  than 
the  true  parovarian;  the  second  is  the 
.commonly  received  opinion  that  they  all 
may  be  cured  by  simple  tapping.  There  are 
probably  two  causes  for  this  second  error : 
first,  the  fact  that  any  of  these  cysts  may  fill 
very  slowly  after  tapping,  and,  in  the  long 
interval,  pass  altogether  out  of  the  laiowledge 
of  the  surgeon  who  performed  the  opera- 
tion ;  and,  secondly,  that  simple  serous  cysts 
are  occasionally  cured  by  a  single  tapping. 

The  only  points  which  aid  the  diagnosis 
of  these  cysts  from  those  of  the  ovary  are 
their  slow  growth  and  occasional  flaccidity, 
or  this  latter  condition  alternating  with  a 
more  tense  one.  As  it  is  impossible  to  be 
absolutely  certain  whether  any  given  cyst  is 
a  simple  serous  one,  or  contains  the  infect- 
ing papilloma,  they  should  never  be  tapped 
either  for  diagnostic  purposes  by  examination 
of  the  fluid,  or  with  a  view  to  possible  cure. 
They  are  generally  free  from  adhesions, 
and  can  be  removed  with  but  Httle  risk. 
Occasionally  a  broad  base  may  necessitate 
a  difficult  enucleation,  but  these  cases  also 
do  remarkably  well,  if  care  be  taken  to 
check  all  haemorrhage,  and  the  sides  of  the 
capsule  be  allowed  simply  to  fall  together 
at  the  bottom  of  the  pelvis — i.e.  if  the 
operation  be  thoroughly  aseptic  ;  if  it  be 
not  so,  a  glass  drainage-tube  should  be  left 
in  the  capsule  for  the  first  day  or  two,  as 
there  is  olten  a  good  deal  of  serum  effused 
from  its  torn  cellular  tissue. 

It  is  sometimes  possible  to  remove  the 
cyst  and  leave  the  ovary  and  tube  ;  but  this 
is  rarely  advisable,  as  both  are  apt  to  be 
altered  by  the  stretching  during  the  growth 
of   the    cyst,   and    are    liable    to   become 


diseased.  The  preparation  of  the  patient, 
the  arrangements  for  the  operation,  the 
instruments  required,  and  the  treatment 
after  operation,  are  in  nowise  different  from 
those  for  Ovakiotomy,  and  will  be  found 
described  in  detail  in  the  article  on  that 
operation.  J.  Knowsley  Thornton. 

BROMIDROSIS.— iS^/n. :  Osmidrosis; 
stinking  sweat. — A  functional  disturbance 
of  the  sweat-glands,  causing  the  sweat  to 
be  so  altered  in  character  as  to  give  rise  to 
an  abnormal  odour.  It  is  sometimes  ac- 
companied by  hyperidrosis. 

Symptoms. — The  condition  may  involve 
the  whole  of  the  surface,  or  be  of  a  local 
character.  When  universal,  the  individual 
emits  with  perspiration  an  odour  which 
may  be  like  that  of  a  goat,  or  like  that  of 
onions  or  assafoetida,  or  it  may  be  simply 
disgusting  and  indescribable.  Sometimes  a 
rather  pleasant  odour  is  noticed,  like  that  of 
violets. 

Bromidrosis  is  frequently  the   accom- 
paniment of  systemic  diseases — smallpox, -j|^ 
typhus,  rheumatism,  pyaemia.  /f 

The  local  varieties  of  bromidrosis  ar^' 
met  with  chiefly  in  the  parts  which  sweat 
freely — the  axillae,. groins,  perineum,  geni- 
tals, soles  of  the  feet ;  here  it  is  probable  that 
decomposition  of  the  sweat  and  sebaceous 
secretion  is  mainly  instrumental  in  pro- 
ducing the  result.  The  confinement  of  the 
sweat  by  waterproof  clothing,  dress-pre- 
servers, &c.,  tends  to  make  matters  worse. 
Bromidrosis  of  the  feet  is  that  form  which 
most  often  calls  for  treatment.  When  as- 
sociated with  hyperidrosis,  the  treatment 
by  Hebra's  ung.  diachyli,  described  under 
Hyperidrosis,  may  be  adopted. 

A  mode  of  treatment  has  been  suggested 
by  Thin  which  seems  to  be  very  efficacious. 
It  consists  in  soaking  the  stockings  or 
socks  every  night  in  a  saturated  solution  of 
boracic  acid.  Cork  soles  should  be  worn  in 
the  boots,  and  treated  in  a  similar  manner. 

A  solution  of  chloral  to  bathe  the  feet,    > 
10  to  40  grains  to  the  ounce,  is  also  recom-  m 


mended. 


Alfred  Sangster. 


BROMINE.     See  Caustics. 


See      Thyroid 
BRONCHOTOMY.  See  Tracheotomy. 


BRONCHOCELE. 
Gland,  Diseases  of  the. 


BRUISES  or  CONTUSIONS.— These 

result  from  injury  to  the  tissues  caused 
by  blows  or  squeezes.  Structures  may  thus 
be  so  damaged  as  entirely  to  lose  their 
vitality,  so  that  sloughing  or  gangrene  re- 
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suits.  It  much  more  conunonly  happens 
that  the  injury  is  of  a  less  severe  nature, 
being  confined  to  the  mipture  of  some  small 
superficial  vessels,  leading  to  an  extravasa- 
tion of  blood.  The  sHghter  cases  are  only 
here  considered,  the  severer  ones  being  found 
under  the  heading  of  gangrene.  The  blood 
oozing  out  from  the  ruptured  vessels  finds 
its  way  into  the  interstices  of  the  connective 
tissue,  both  of  the  skin  and  subcutaneous 
fascia.  In  addition  to  the  blood  there  is 
considerable  effiision  of  serum  stained  with 
the  colouring-matter  of  the  corpuscles. 
Soon  after  the  receipt  of  the  injury  the 
part  becomes  swollen,  and  assumes  a  semi- 
transparent,  pinMsh  appearance. 

Occasionally,  after  a  while,  large  bullae 
are  formed  beneath  the  cuticle,  containing 
blood-stained  fluid.  As  the  serum  is  re- 
absorbed the  swelling  decreases,  but  the 
colour  of  the  part  becomes  darker,  passing, 
in  the  course  of  a  few  days,  from  a  dull  red 
to  a  dark  brown  or  chocolate,  and  then, 
slowly  fading  away,  it  assumes  a  greenish- 
yellow  colour.  The  extravasation  of  blood 
generally  ceases  to  extend  after  a  few 
minutes ;  sometimes,  however,  the  efiEusion 
slowly  continues  for  some  hours,  extending 
over  an  area  considerably  larger  than  the 
part  actually  injured.  The  bruised  part 
may  inflame,  giving  rise  to  suppuration; 
but  this  is  rarely  the  case,  unless  the  skin 
has  been  broken,  thus  making  a  compound 
contusion. 

In  some  instances,  instead  of  the  blood 
forming  an  infiltration  into  the  connective 
tissue,  it  forms  a  cu'cumscribed  collection  be- 
neath the  skin.  This  is  known  as  a  haema- 
toma.  The  contained  blood  does  not  coagu- 
late, so  that  a  soft  fluctuating  swelling  results. 
The  tendency  to  the  formation  of  bruises 
or  blood-extravasations  varies  widely  in 
different  individuals,  and  the  extent  of  the 
discoloration  is  no  certain  indication  of  the 
amount  of  violence  employed.  Some  per- 
sons with  thin,  dehcate  skins,  or  with  a 
tendency  to  the  hsemorrhagic  diathesis,  will 
have  their  tissues  bruised  and  discoloured 
from  the  most  trifling  injuries,  a  fact  which 
should  be  borne  in  mind  in  certain  medico- 
legal enquiries. 

Treatment.  —  This  should  be  of  the 
simplest  kmd.  To  suppose  that  the  effects 
of  a  contusion  can  be  at  once  removed  by 
the  appHcation  of  stimulating  or  any  other 
lotion  is  absm:d,  for  time  is  required  for 
nature  to  absorb  the  extravasated  blood 
and  repair  the  injured  tissue.  Irritating 
lotions,  and  either  very  hot  or  cold  applica- 
tions are  especially  injurious,  for  it  must  be 
remembered  that  the  vitality  of  the  skin  is 


already  lowered,  and  it  will  be  liable  ta 
slough,  or  become  gangrenous  if  subjected 
to  irritation.  Just  at  first,  whilst  there  is  a 
tendency  for  the  swelUng  and  extravasation 
to  increase,  cold  fomentation  or  spirit  lotion 
may  be  advantageously  employed;  after- 
wards, the  part  should  be  kept  warm  and 
protected  frora  pressure.  With  this  object 
it  may  be  Hghtly  covered  with  cotton  wool, 
and  kept  in  position  with  a  flannel  band- 
age. Should  blebs  form,  they  may  be 
pricked,  and  a  piece  of  oiled  Hnt  applied 
beneath  the  cotton  wool. 

Arnica  lotion  has  enjoyed  some  reputa- 
tion in  removing  the  discoloration ;  possibly^ 
by  stimulating  the  blood-supply,  it  may  oc- 
casionally have  this  effect,  but  it  generally 
does  more  harm  than  good,  often  producing 
excoriations  and  eczema. 

Should  the  damaged  skin  slough,  a 
light  poultice  naay  be  appUed,  to  protect  the 
injured  part  and  hasten  its  separation.  If 
the  extravasation  should  take  the  form  of 
hsematoma,  this  may  be  treated  by  moderate 
pressure  appUed  with  a  bandage.  Under 
this  treatment,  the  collected  blood  fre- 
quently becomes  reabsorbed.  Should  it  not 
do  so  after  some  weeks,  the  swelling,  with 
antiseptic  precautions,  may  be  aspirated. 
Harrison  Cripps. 

BRUSH-BURN.— This  name  has  been 
given  to  a  pecuhar  and  complex  injury 
caused  by  rapid  and  forcible  friction  of  the 
surface  of  the  body.  It  may  be  produced 
either  by  some  rapidly  revolving  body,  as 
a  strap  connected  with  machinery,  coming 
in  contact  with  the  skin,  or  by  the  surfaces 
of  the  trunk  and  limbs  gHding  with  much 
velocity  down  a  long  descent,  such  as  an 
Alpine  snow-slope.  The  skin  is  abraded, 
much  bruised,  separated  fi:om  the  sub- 
jacent soft  parts,  and  sometimes  actually 
burnt  by  the  action  of  the  heat  developed 
by  the  friction.  The  subcutaneous  connec- 
tive tissue  and  the  fasciae  and  muscles  are 
often  much  contused.  In  consequence 
sometimes  of  the  burning,  but  more  fre- 
quently of  the  cutting- off  of  its  blood- 
supply,  the  injured  portion  of  skin  becomes 
gangrenous  and  is  converted  into  a  slough. 
The  injury  when  extensive  is  a  very  painful 
one  and  attended  with  much  collapse. 

The  treatment  should  consist  in  applying 
anodyne  fomentations  over  the  contused  skin 
and,  if  this  undergo  sloughing,  in  dressing 
the  eschar  frequently  with  some  stimulating 
lotion  or  ointment.  The  granulating  sur- 
face exposed  on  separation  of  the  eschar  is  to 
be  dealt  with  in  the  same  way  as  any  large 
healthy  ulcer.  W.  Johnson  Smith. 
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BRYANT'S  SPLINT,  for  excision  of 
the  hip  and  fractm-es  of  the  thigh,  is  a  com- 
pound of  two  long  splints,  one  for  each 
lower  limb,  fixed  together  at  the  upper  and 
lower  ends — at  the  upper  by  an  iron  bar 
which  arches  across  the  chest,  and  at  the 
lower  by  an  iron  rod  which  passes  straight 
across  below  the  foot-pieces.  The  foot-pieces 
slide  in  slots  at  the  lower  end  of  the  splints, 
and  to  each  is  attached  a  cord  passing  over 
a  pulley,  by  means  of  which  it  is  directed 
along  the  outer  side  of  the  splint,  where  it 
is  attached  to  an  elastic  accumulator.  By 
means  of  a  piece  of  wood  with  a  hole  at 
€ach  end,  sirnilar  to  those  used  for  tighten- 
ing tent-ropes,  which  is  placed  on  the  cord, 
it  is  possible  to  put  the  accumulator  on  the 
stretch  and  so  cause  traction  on  the  foot- 
piece,  and  the  use  of  the  double  splint  is 
thought  to  ensure  perfect  symmetry  of  the 
two  limbs.  Belton  Pollard. 

BUBO. — A  bubo,  in  the  original  use  of 
the  word,  was  any  glandular  swelling  occur- 
ring in  the  groin.  The  term  has,  however, 
I  been  extended  to  include  gland-swellings  in 
'*  other  parts,  and  it  has  been  restricted  to 
those  which  are  secondary  to  sores  existing 
elsewhere.  Conventionally,  a  further  limi- 
tation is  often  made,  and  we  employ  the 
word  to  denote  only  gland-enlargements 
which  are  secondary  to  venereal  sores.  In 
popular  use,  and  probably  with  nine-tenths 
of  the  profession,  the  word  now  has  only 
the  latter  meaning,  and  it  might  avoid  con- 
fusion if  it  were  in  the  future  so  restricted. 
The  classical  'buboes  of  the  plague'  will 
probably  long  retain  their  name,  but  it  is 
rapidly  becoming  pedantic  to  call  enlarged 
glands  '  buboes,'  unless  we  mean  that  they 
axe  due  to  venereal  disease. 

The  character  of  the  venereal  bubo  is 
determined  by  the  nature  of  the  sore 
itself.  If  the  latter  be  inflamed  and  sup- 
purating the  bubo  will  probably  partake  of 
the  same  featiures ;   the   glands  will  swell 

(largely  and  the  cellular  tissue  around  them 
win  be  implicated.  Thus  the  glands  will 
be  glued  together,  and  an  ill- circumscribed 
painful  mass  wiii  result.  Such  buboes  have 
a  tendency  to  suppm-ate.  The  matter  fre- 
quently forms  first  around  the  inflamed 
glands  but  not  in  them,  and  the  latter  may 
be  laid  bare  by  the  destruction  of  the  mter- 
vening  tissue.  In  other  cases,  however, 
suppuration  undoubtedly  takes  place  in  the 
glands  themselves,  which,  one  after  the 
other,  may  soften  and  break  down.  In- 
dividuals differ  very  much  as  regards  their 
liability  to  lymphatic  implication,  but  with 
our  modem  improvements  in   the  treat- 


ment of  chancre  and  of  syphilis  we  may 
now  boast  that  suppurating  buboes  are 
very  rarely  seen.  They  occur  for  the 
most  part  when  the  primary  sore  has  been 
neglected. 

If  the  primary  sore  be  indurated  and 
not  inflamed,  then  we  must  expect  indura- 
tion only  of  the  affected  glands.  The 
hardening  will  probably  implicate  several  of 
them,  but  it  will  not  involve  the  interven- 
ing cellular  tissue.  The  glands  will  remain 
isolated  from  each  other,  and  will  be  pro- 
bably scarcely  at  aU  painful.  They  may  be 
rounded  and  very  hard — the  '  bullet  bubo ' — 
or  elongated  and  only  moderately  firm — the 
'  amygdaloid  bubo.'  In  the  case  of  the  in- 
fective chancre  it  is  rare  to  have  the  glands 
inflame  and  suppurate,  and  this  never 
occurs  unless  the  sore  has  itself  inflamed. 
It  is  said  that  when  suppuration  occurs  in 
a  bubo  consequent  on  an  infecting  sore,  the 
pus  is  not  contagious,  but  it  is  obviously 
not  possible  that  we  should  possess  much 
knowledge  on  this  point.  The  induration 
of  the  glands  consequent  on  the  infecting 
sore  is  often  very  prolonged,  and  lasts,  in  a 
minor  degree,  long  after  other  symptoms 
of  syphilis  have  disappeared.  It  has  been 
suggested  that  in  such  cases  the  glands 
serve  as  reservoirs  for  the  virus  and  take 
an  important  share  in  the  production  of 
relapses.  Although  this  is  mere  conjecture, 
yet  it  may  be  fully  admitted  that  it  is  a 
wise  precaution  to  continue  treatment  until 
the  gland-enlargements  have  quite  dis- 
appeared. It  must  be  remembered,  how- 
ever, that  a  certain  degree  of  enlargement 
of  the  glands  in  the  groin  is  the  normal 
condition  with  some  persons. 

Occasionally,  at  long  intervals — a  year  or 
even  more — after  the  primary  sore,  glands 
which  were  at  the  time  shghtly  enlarged,  will 
take  on  fresh  engorgement  and  suppurate. 
In  these  cases  the  buboes  are  in  part  of 
constitutional  origin,  and  further  mercurial 
treatment  is  generally  required. 

Although  it  is  certain  that  the  bubo  in 
connection  with  an  indurated  chancre  will 
occasionally  suppurate,  yet  this  is  very 
exceptional.  It  occurs  solely  when  the 
chancre  is  on  the  genitals  and  the  bubo  in 
the  groin.  In  the  case  of  erratic  chancres, 
as  on  the  lip  from  kissing,  or  on  the  finger 
from  inoculation  in  midwifery  practice, 
although  the  gland-enlargement  may  be 
very  considerable,  it  very  seldom,  or  perhaps 
never,  ends  in  abscess.  In  the  groin  the 
glands  are  very  superficially  placed,  and  are 
especially  liable  to  be  bruised  or  irritated 
by  external  causes,  and  hence  probably  the 
increased  risk  of  abscess  there. 
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The  treatment  of  the  bullet  bubo  of  the 
mfective  chancre  resolves  itself  into  the 
treatment  of  syphiHs.  Mercury  must  be 
freely  given  and  cannot  be  begun  too  soon. 
The  patient  must  be  told  to  carry  nothing 
in  his  trousers'  pockets,  and  if  the  glands  are 
more  than  usually  large,  he  must  not  walk 
much.  The  treatment  of  the  bubo  which 
attends  the  non-infecting  sore  is  a  matter 
of  much  more  difficulty.  The  main  point 
is  of  course  the  treatment  of  the  sore  itself. 
This  must  be  rendered  healthy  as  soon  as 
possible.  Next,  every  possible  cause  of  ex- 
ternal irritation  must  be  carefully  avoided 
and  rest  enjoined.  Since  the  tendency 
to  suppuration  is  often  a  constitutional 
matter,  the  patient's  health  must  be  sus- 
tained by  tonics  and  a  liberal  diet,  or  in 
critical  cases  by  sea  air.  To  the  groin  it 
may  be  well,  so  long  as  there  is  hope  of 
repression,  to  use  ice  or  evaporating  lotions 
very  freely,  but  in  many  cases  warmth  will 
be  attended  by  better  results.  A  hot  poul- 
tice, by  relieving  pain  and  tension,  will  often 
favour  the  subsidence  of  inflammation, 
whilst  if  suppuration  have  occurred  it  will 
hasten  its  progress  towards  the  surface.  If, 
therefore,  suppuration  appear  inevitable,  it 
is  better  to  poultice  at  once.  The  question 
will  now  arise  as  to  the  propriety  of  excising 
the  affected  glands.  If  they  are  large  and 
isolated,  or  if  they  have  been  exposed  by 
suppuration  around  them,  it  is  certainly 
good  practice  to  give  an  anaesthetic  and  to 
proceed  systematically  to  their  removal.  If 
they  are  left  they  will  often  be  very  slow  to 
subside  and  may  give  much  trouble.  Their 
enucleation,  however,  is  by  no  means  always 
an  easy  matter,  and  it  is  indeed  seldom 
practicable  to  make  the  operation  a  com- 
plete one.  It  is  always,  however,  well  in 
opening  a  bubo  to  make  the  incision  a  free 
one  and  to  scrape  away  as  much  of  the 
gland  implicated  as  possible.  Sometimes 
the  glands  within  the  brim  of  the  pelvis  are 
also  enlarged.  In  such  cases  sea  air  and 
the  free  use  of  tonics  in  combination  with 
mercury  are  indicated. 

As  regards  the  precise  position  of  the 
glands  impUcated,  this  is  to  be  explained 
entirely  by  anatomical  knowledge.  It  is 
to  be  remembered,  however,  that  the  lym- 
phatics inosculate  freely  and  are  by  no 
means  always  regular  in  their  course.  We 
must,  therefore,  allow  for  buboes  which 
appear  to  deviate  somewhat  from  rule. 
Thus  a  sore  on  the  right  side  of  the 
glans  penis  may  produce  a  bubo  in  the 
left  groin,  or  vice  versa,  because  the  lym- 
phatics often  cross  in  the  dorsum  of  the 
penis. 


The  term  *  double  bubo  '  is  used  when  the 
gland- enlargement  is  on  both  sides.  That 
of  '  bubon  d'emblee,'  or  primary  bubo,  is 
applied  to  cases  in  which  a  bubo  appears 
without  any  chancre  being  discovered.  A 
*  sympathetic  '  bubo  is  a  misnomer  for  a 
gland-enlargement  which  is  supposed  not 
to  be  in  direct  connection  with  the  peri- 
pheral cause,  i.e.  not  due  to  absorption.  As 
a  matter  of  fact  all  true  buboes  are  due  to 
absorption  of  some  kind.  The  terms  acute, 
indolent,  indurated,  constitutional,  &c.,  as 
applied  to  buboes,  sufficiently  explain  them- 
selves. 

In  certain  constitutions  it  is  quite  pos- 
sible for  a  bubo  to  arise  from  common  non- 
specific balanitis.  So  also  we  occasionally 
have  buboes  in  connection  with  gonorrhoea. 
In  such  cases  the  general  rules  of  treatment 
will  be  the  same  as  for  those  which  occur 
in  connection  with  non-indurated  sores. 
Jonathan  Hutchinson. 

BUBON  D'EMBLEE.  — A  term  im- 
plying  '  primary  '  or  *  non-consecutive  * 
bubo,  was  given  formerly,  by  some  French 
writers  on  syphilis,  to  a  supposed  form  of 
suppurating  bubo  with  inoculable  secretion, 
arising  quite  independently  of  any  primary 
venereal  or  syphilitic  sore,  and  followed  by 
manifestations  of  general  syphilis.  The 
existence  of  such  a  lesion  as  this  is  now 
almost  universally  denied,  as  it  is  opposed 
to  the  widely-accepted  views  that  the  syphi- 
litic virus  never  penetrates  an  unbroken 
surface,  and  that  the  suppurating  bubo  with 
inoculable  discharge  is  always  associated 
with  a  non-infecting  sore,  and  never  in  it- 
self causes  constitutional  infection. 

BUBONOCELE.— This  term,  now  sel- 
dom used,  has  been  applied  to  an  obUque 
inguinal  hernia  whilst  still  retained  within 
the  inguinal  canal. 

BUCHANAN'S      RECTANGULAR 

STAFF.— This  staff,  bent  at  right  angles 
three  inches  from  the  point  and  deeply 
grooved  along  the  short  limb,  was  devised 
by  Dr.  Buchanan,  of  Glasgow,  for  use  in  his 
modification  of  median  Hthotomy.  With 
this  staff,  it  is  held,  the  prostate  may  be 
reached  by  the  knife  more  readily  and 
rapidly,  the  membranous  portion  of  the 
urethra  need  not  be  wounded,  and  there  is 
less  risk  of  injuring  the  rectum.  The  rect- 
angular staff  having  been  introduced,  and 
its  angle  corresponding  in  position  with  the 
apex  of  the  prostate  being  made  to  project 
into  the  perineum,  a  long  and  narrow  knife 
with  a  straight  blade  is  thrust  along  the 
groove  in  the  short  limb  as  far  as  the  interior 
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of  the  bladder,  the  rectiim  being  protected 
by  the  forefinger  of  the  left  hand.  The 
wound  in  the  prostate  is  enlarged  in  an 
outward  and  downward  direction  as  the 
knife  is  withdrawn. 

BULL^  or  BLEBS,  are  blister-like 
elevations  of  the  epidermis,  varying  in  size 
from  a  spUt  pea  to  half  a  turkey's  egg,  and 
containing  fluid.  In  recently  formed  blebs 
the  fluid  contained  is  usually  serous  and  of 
a  clear  pale  straw  colour ;  later  on  it  be- 
comes turbid,  and  sometimes  dark  red  from 
the  admixture  of  blood,  or  thick  and  yellow 
from  the  formation  of  pus.  The  fluid  is 
always  albuminous  and  generally  alkaline 
in  its  reaction.  Good  examples  of  blebs 
are  met  with  in  pemphigus,  and  they  may 
be  artificially  produced  by  the  apphcation 
of  powerful  irritants,  such  as  cantharides  or 
boiling  water,  to  the  skin. 

Egbert  Liveing. 

BUNION.— This  term  is  applied  to  the 
enlarged  and  thickened  bursa  often  met 
with  over  the  inner  side  of  the  metatarso- 
phalangeal joint  of  the  gi*eat  toe,  in  conse- 
quence of  the  distortion  which  takes  place 
there.  By  the  constant  wearing  of  narrow- 
pointed  and  short  boots  the  toes,  especially 
in  women,  are  crumpled  together,  and  the 
pressure  on  the  inner  side  has  the  effect  of 
dislocating  outwards  the  two  phalanges  of 
the  great  toe.  As  these  are  driven  outwards 
under  or  over  the  second  or  third  toes,  the 
head  of  the  first  metatarsal  bone  forms  an 
increasing  projection,  and  enlargement  of 
the  bursa  naturally  met  with  there  takes 
place.  Pari  passu,  the  head  of  the  meta- 
tarsal bone  itself  gradually  enlarges,  and 
presents  small  bony  outgrowths  similar  to 
those  met  with  in  joints  the  site  of  osteo- 
arthritis ;  the  cartilage  is  absorbed,  and  the 
underlying  bone  becomes  eburnated  and 
sclerosed,  the  internal  lateral  ligament  be- 
ing elongated,  while  the  external  lateral  is 
much  shortened. 

The  chief  troubles  resulting  from  bunion 
are,  first,  the  recurrent  attacks  of  inflam- 
mation  of  the  bursa,  which  cripple  the 
patient  while  they  last.  After  a  while 
suppuration  takes  place,  and  the  bursa, 
discharging,  is  liable  to  leave  an  ulcer,  the 
healing  of  which  is  most  tedious,  owing  to 
the  liability  to  irritation,  and  the  feeble 
circulation  often  met  with  after  middle  life, 
the  period  at  which  bunion  comes  chiefly 
under  the  notice  of  the  practitioner. 

Inflamed  bunion,  and  still  more  the 
ulcer  resulting  from  one  which  has  sup- 
purated, is  very  liable  to  render  the  patient 


subject  to  recurrent  attacks  of  cellulitis  and 
erysipelas,  or  even  to  become  the  starting- 
point  of  senile  gangrene  in  aged  or  broken- 
down  patients.  If  the  ulcer  open  into  the 
joint  one  variety  of  *  perforating  ulcer  '  will 
present  itself,  leading  to  disorganisation  of 
the  joint  and  caries  of  the  bones  which  enter 
into  it. 

Treatment — One  of  the  first  things  for 
the  practitioner  to  insist  on,  a  step  which 
will,  of  itself,  give  sufficient  rehef  in  the 
early  stages,  is  the  wearing  of  proper  boots, 
with  straight  inside  border,  rounded  toes, 
giving  sufficient  room  and  play  for  the  foot. 
The  patient  may  be  instructed  to  draw  the 
phalajiges  inwards  by  passing  a  piece  of 
Leslie's  strapping  between  the  first  and 
second  toes,  around  the  phalanges  of  the 
first,  and  then  carrying  it  along  the  inner 
border  of  the  foot  and  round  the  heel  as  far 
as  the  centre  of  the  outer  side,  this  strip 
being  secured  by  some  others  passed  trans- 
versely round  the  foot  and  a  bandage.  A 
pledget  of  cotton-wool  or  '  elephant  plaster  * 
should  be  worn  between  the  first  two  toes. 
Dr.  Sayre  recommends  the  use  of  a  glove 
of  buckskin  or  linen ;  this  is  fitted  over 
the  phalanges,  and  a  few  inches  of  elastic 
webbing  attached  to  it,  this  webbing  being 
itself  fastened  to  a  piece  of  strapping  which 
goes  round  the  heel,  and  is  kept  in  situ  as 
explained  above. 

If  the  case  is  too  advanced  for  suck 
simple  treatment,  some  mechanical  con- 
trivance must  be  made  use  of.  This  con- 
sists of  a  metal  sole-plate,  which  carries  a 
delicate  steel  spring,  by  which  the  everted 
phalanges  are  gradually  drawn  inwards. 
Crumpled  or  hammer  toes  may  at  the  same 
time  be  straightened  by  bandaging  them 
with  tapes  to  the  sole-plate  through  slots  in 
it.  More  conveniently  worn  than  the  above 
is  the  bunion- spring,  made  by  various  in- 
strument-makers. The  above  should  be 
worn  by  night  as  well  as  day.  Where  the 
phalanges  are  found  too  set  or  stiff  to  yield 
to  gradual  mechanical  replacement,  the  sur- 
geon may  follow  one  of  two  courses.  Aided 
by  an  anaesthetic,  and  with  strict  antiseptic 
precautions,  he  may  divide  the  shortened 
external  lateral  ligament  and  any  tendons, 
such  as  the  extensor  longus,  which  require 
it,  and  then  forcibly  but  steadily  replace 
the  phalanges.  If  this  be  done  too  quickly 
the  contracted  skin  on  the  outer  side 
wiU  very  likely  give  way.  Another,  and 
probably  better  com'se  is  to  perform  os- 
teotomy of  the  first  phalanx,  and  thus 
bring  the  line  of  the  great  toe  straight. 
But,  in  most  cases  of  disorganisation  of  the 
joint,  amputation  by  the  oval  method  will 
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be  the  wiser  course,  care  being  taken  to 
secure  ample  flaps,  and  not  to  disturb  the 
head  of  the  metatarsal  bone  or  the  sesamoid 
bones,  if  sound. 

I         The  bunion  itseK  will  require  various 
treatment,  according  to  its  stages  and  con- 

'  dition.  When  simple  thickening  of  the 
bursa  or  effusion  into  it  exist,  counter-irrita- 
tion by  flying  blisters,  iodine,  nitrate  of 
silver  (5j.  to  f5J.)>  strapping  with  Scott's  oint- 
ment or  the  oleate  of  mercury,  may  be  tried. 
When  the  bursa  is  inflamed,  lead  lotion, 
conium,  and  bread  poultices  are  indicated, 
together  with  the  frequent  and  prolonged 
use  of  hot  foot-baths,  the  treatment  above 
given  for  the  more  chronic  stage  being  later 
on  resorted  to.  Where  suppuration  takes 
place  an  incision  should  be  made  early, 
otherwise  the  patient  incurs  the  dangers  of 
erysipelas,  cellulitis,  and  troublesome  bur- 
rowing. Furthermore,  the  ulceration  which 
results  from  a  suppurating  bunion  is,  at 
this  time  of  life,  most  tedious.  Any  under- 
mined skin  is  to  be  snipped  away,  the  cavity 
of  the  bursa  laid  freely  open,  and  oblitera- 
tion by  granulations  encouraged  by  abso- 
lute cleanliness  and  stimulating  applica- 
tions. With  these  objects  in  view,  01. 
acidi  carbolici  (1  in  40),  an  ointment  con- 
taining 5j«  of  iodoform  and  eucalyptus  oil 
to  ^.  of  vaseline,  and,  later,  more  stimu- 
lating ones  of  Ung.  resinse  and  Tr.  benzoini 
CO.,  or  Hyd.  biniodi  gr.  x.  to  vaseline  ^". 
(T.  Smith),  may  be  made  use  of.  The 
weak  circulation  should  be  encouraged  by 
warmth  and  elevation,  and  the  healing 
promoted  by  occasional  appUcations  of 
weak  nitrate  of  silver  lotions  to  the  granu- 
lations, which  often  become  stationary  for 
s,  while.  Skin-grafting  may,  in  some  cases, 
be  resorted  to  with  benefit.  In  patients 
advanced  in  Hfe  small  doses  of  opium  will 
often  be  found  beneficial,  and  in  these  cases 
warmth  by  means  of  cotton-wool,  as  Httle 
exposure  as  possible,  and  the  raised  posi- 
tion, are  points  of  cardinal  importance. 
W.  H.  A.  Jacobson. 

BUKNS. — Under  this  heading  it  is  pro- 
posed to  include  all  lesions  that  may  be 
caused  by  the  prolonged  action  of  caloric  on 
the  surface  of  the  body,  and  by  the  direct 
application  to  the  Hving  tissues  of  flame, 
steam,  and  intensely  heated  bodies,  whether 
in  a  solid  or  fluid  form.  The  injuries  pro- 
duced by  the  chemical  action  of  caustics, 
and  those  kno^vn  as  lightniag-strokes,  will 
be  dealt  with  in  separate  articles.  See 
Lightning,  Accidents  from  ;  Caustics. 

The  term  Scald  is  popularly  applied  to 
such  injuries  from  caloric  as  are  caused  by 


heated  fluids  or  steam.  Between  such  in- 
juries, however,  and  those  caused  by  flame 
or  heated  solid  bodies,  no  distinction  can  be 
made  with  regard  to  the  nature  of  the 
changes  produced  in  the  tissues,  or  to  their 
results  and  treatment. 

The  causes  of  bm-ns  and  the  ways  in 
which  caloric  is  appHed  to  the  body  so  as 
to  produce  injury  vary  much  at  different 
periods  and  in  different  countries,  according 
to  the  habits  and  pursuits  of  the  working 
classes  of  each  people.  The  most  frequent 
causes  in  this  country  are  :  the  action  of 
flame,  the  contact — more  or  less  prolonged — 
of  intensely  heated  soUd  bodies  and  fluids, 
and  of  fused  metals,  explosion^  of  gas,  and 
the  impact  of  steam.  In  the  United  States 
and  some  parts  of  Germany  bums  are 
caused,  in  many  instances,  by  the  ignited 
vapour  of  certain  mineral  oils. 

The  injuries  produced  by  the  action  of 
flame  and  highly-heated  solid   bodies   are 
usually   deep    and    destructive,   whilst,    in 
severe  cases  of  scalding  by  heated  water  or 
steam,  the  gravity  of  the  injury  depends 
generally  rather  on  the  extent  of  surface  in-  . 
volved  than  on  the  depth  of  the  disorgani-/ 
sation.     Scalds,  however,  that  are  caused^ 
by  thick,  oily,  gummy,  and  saccharine  fluids 
which  adhere  to  the  surface  of  the  skin,  and 
by  boHing  saline   solutions  are,  as  a  rule, 
very  destructive.     The  injuries  caused  by 
steam  in  '  boiler    explosions  '  are  usually 
very  serious,  in  consequence  of  the  extent  i 
of  surface  that  is  attacked,  and  of  scalding  I 
of  the  mucous  membrane  of  the  respiratory  r 
tract.     Of  the  more  frequent  forms  of  inju- 
ries from  caloric,  the  most  dangerous  are 
those   produced  by  the   flame   of  burning 
clothes  and  by  ignited  gas.    Rapid  and  deep 
disorganisation  is   the   usual  result  of  the 
contact  of  red-hot  and  fased  metals,  and  of 
phosphorus  and  sulphm-  in  a  state  of  igni- 
tion; but  injuries  of  this  kind  are  usually 
confined  to  a  small  extent  of  the  surface  of 
the  body.     The  least  severe  of  burns,  with 
regard  to  both  extent  of  surface  and  degree 
of  disorganisation  are  those  caused  by  the 
action  of  radiated  heat. 

Of  the  many  classifications  of  burns  that 
have  been  proposed,  chiefly  by  French  sur- 
geons, since  the  beginning  of  the  seventeenth 
century,  the  most  approved,  and  clearly  the 
most  convenient,  are  those  of  Boyer  and 
Dupuytren.  The  arrangement  of  Boyer,  _ 
which  has  been  adopted  by  most  German  m 
surgeons,  is  strictly  a  pathological  one.  It 
divides  burns  into  three  degrees,  according 
to  the  conditions  of  redness,  vesication,  and 
destruction  of  tissue,  these  conditions  cor- 
responding to  the  three  processes  of  hyjper- 
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iemia,  inflfiinination,  and  mortification.  In 
the  frequently  cited  classification  of  Dupuy- 
tren,  burns  are  arranged  on  a  histological 
basis,  in  six  degrees.  The  first  of  these  is 
characterised  by  erythema  or  superficial 
phlogosis  of  the  skin^and  the  second  de- 
gree by  cutaneous  inflammation  with  eleva- 
tion of  the  epidermis  and  development  of 
vesicles  filled  by  serous  fluid ;  in  the  third 
debtee,  there  is  destruction  of  sorne  portion, 
not  the  whole,  of  th'e  thickness  of  the  papil- 
lary body  ;  in  the  fourth  degree,  disorganiga- 
tion  of  the  whole  of  the  dermis  down  to  the 
subcutaneous  connective  tissue ;  in  the  fifth 
degree,  destruction  of  all  the  superficial 
parts,  and  more  or  less  of  the  muscular 
layer;  and,  in  the  sixth  and  last  degree, 
'  carbonization  '  of  the  whole  thickness  of  a 
limb. 

Bums  will  be  classified  here  in  three 
degrees  :  the  first,  of  congestion  ;  the  second, 
of  vesication;  the  third,  of  more  or  less 
disorganisation  of  soft  parts. 

The  lesion  of  the  first  degree  is  one 
of  simple  scorching.  The  burnt  surface 
presents  an  erythematous  redness,  which 
disappears  readily  on  digital  pressure.  The 
intensity  of  this  redness  varies  in  different 
cases,  and  the  borders  of  the  rash  are  ill-de- 
fined. The  skin  is  dry  and  slightly  swollen, 
and  the  patient  suffers  from  a  diffused 
burning  pain  which,  though  sometimes  se- 
vere, is  never  so  intolerable  as  in  the  second 
and  third  degrees.  In  mild  cases  the  red- 
ness and  pain  disappear  in  the  course  of  a 
few  hours,  but  in  most  instances  requiring 
surgical  treatment,  the  pain  declines  very 
gradually,  the  epidermis  desquamates,  and 
the  surface  of  the  skin  remains  discoloured 
for  many  days.  Simple  bums  of  the  first 
degree  are  most  commonly  caused  by  radi- 
ated heat,  by  a  very  temporary  application 
of  the  flame  of  conflagrated  gas,  or  of  some 
inflammable  vapour,  or  by  the  contact  of 
a  soHd  body  or  of  some  fluid  moderately 
heated.  This  is  probably  the  only  form  of 
burn  which  may  exist  on  the  surface  of  the 
body  unaccompanied  by  any  of  the  charac- 
teristic lesions  of  one  or  more  of  the  other 
degrees,  whereas  in  some  severe  burns  the 
main  lesion,  whether  it  be  vesication,  or  es- 
char, or  deeply  reaching  slough,  is  always 
surrounded  by  a  zone  of  reddened  and  hy- 
peraemic  skin.  In  the  majority  of  cases  of 
bum  of  the  first  degree  the  prognosis  is  very 
favourable,  the  injury  being  a  mild  one, 
and  needing  scarcely  any  treatment  save 
the  appUcation  of  cold.  But  following  the 
law  that  the  severity  of  a  bum  depends 
more  on  the  extent  than  on  the  depth  of 
Boft  parts  involved,  the  simplo  hyperaemic 


form  contributes  a  very  dangerous  lesion 
when  spread  over   a  considerable  surface. 
It  has  been  asserted  that  a  bum  of  the  first  ih 
degree,  when  it  involves  two-thirds  or  more  || 
of  the  surface  of  the  body,  will  inevitably  l|| 
prove  fatal.     According  to  Dupuytren,  when 
the  head  is  the  seat  of  a  bum  of  this,  as  of 
any  other  degree,  the  irritation  may  extend 
to  the  brain  and  cause  insomnia,  delirium,  || 
convulsions,  and  even  fatal  coma.      In  a 
person  having  a  very  delicate  skin,  exposure 
to  the  rays  of  a  bright  sun,  whether  trans- 
mitted directly  or  reflected  from  some  ex- 
tensive white  or  ghstening  surface,  will  often 
cause  intense  and  painful  scorching,  which 
may  result  in  a  sharp  attack  of  erysipela 
latous  inflammation. 

In  a  bum  of  the  second  degree,  the  skin 
is  marked  by  one  or,  usually,  several  patches 
of  erythema,  each  of  which  is  studded  with 
numerous  bullae  containing  clear  and  yellow 
serous  fluid.  These  bullae  vary  much  in 
size  in  different  cases  and  in  different  parts 
of  an  extensive  bum.  In  some  instances  the 
vesicles  are  very  small,  whilst  in  the  more 
severe  cases  an  extremity — as  the  foot  or 
hand — may  be  covered  by  one  large  blister. 
In  this  degree  there  is  always  pain,  which 
at  first  is  very  severe,  and,  subsequently,  as 
vesicles  appear  and  enlarge,  becomes  dull 
and  heavy.  In  the  most  favourable  cases 
the  heat  and  redness  of  the  surface  subside 
speedily,  the  vesicles  burst  and  discharge 
their  fluid,  and,  as  the  dry  and  shrivelled 
epidermis  is  thrown  off,  a  smooth  surface  is 
left  which,  in  the  course  of  a  few  days,  pre- 
sents the  usual  appearance  of  sound  skin. 
If,  however,  the  vesicles  be  prematurely 
ruptured  and  the  elevated  epidermis  be 
torn  away,  or  if  the  patient  be  feeble,  the 
burnt  surface  may  become  inflamed,  and  sup- 
puration and  also  some  superficial  sloughing 
may  result.  But  even  in  the  most  prolonged 
and  severe  cases,  if  the  bum  be  one  strictly 
of  the  second  degree,  the  epidermis  wiU 
almost  always  be  restored  and  permanent 
scars  will  very  rarely  be  observed.  It  is 
often  very  difficult,  however,  to  determine 
whether  a  vesicating  burn  be  a  well-marked 
form  of  the  second  degree  or  a  mild  form  of 
the  third  degree ;  for,  as  has  been  pointed 
out  by  Billroth,  there  are  many  grades  be- 
tween elevation  of  the  homy  layer  of  the 
epidermis  and  complete  destruction  of  the 
cutis. 

The  characteristic  lesions  of  the  second 
degree  are  observed  most  frequently  in 
scalds,  and  after  a  very  transient  application 
of  heated  metal.  They  are,  in  the  primary 
stage  of  the  bum,  more  painful  than  those 
of  any  other  degree.    When  much  of  the 
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I  surface  of  the  body  is  involved,  especially 
I  theuiroiit  of  the  chest  and  abdomen,  they 
I  are  very  serious,  and  in  cases  of  almost 
I  complete  immersion  of  the  body  in  some 
highly  heated  fluid,  are  speedily  fatal. 

In  the  mUdest  bums  of  the  third  degree, 
besides  the  epidermis,  a  portion  also  of  the 
thickness  of  the  cutis  is  destroyed.     This 

(degree  is  characterised  by  the  presence  of 
yeUow,  grey,  or  dark-brown  sloughs,  which 
in  some  instances  are  soft  and  moist,  in 
others  tough  and  desiccated.  These  patches 
are  occasionally  associated  with  vesicles 
containing  a  turbid  and  often  blood-stained 
fluid.  The  disorganised  portion  of  skin  is 
surrounded  by  a  broad  zone  of  erythema, 
dotted  over  by  small  vesicles,  such  as  are 
met  with  in  the  second  degree.  As  was 
pointed  out  by  Sir  Kobert  Christison,  in 
the  more  severe  bums  of  this  degree, 
caused  during  life,  the  patch  of  destroyed 
I  skin  is  surrounded  by  a  narrow  band  of  a 
I  deep  red  colour,  due  to  extravasation  of 
I  blood  or  very  minute  capillary  injection, 
which  narrow  band  is  separated  from  the 
charred  part  by  a  stripe  of  dead- whiteness, 
and  passes  at  its  outer  edge  by  insensible 
degrees  into  a  diffused  blush,  involving  a 
considerable  extent  of  the  surface  around 
the  centre  of  the  burn.  It  has  been  proved 
by  experiment  that  the  application  of  heat 
to  the  body,  even  a  few  minutes  only  after 
death,  fails  to  produce  any  sign  of  this  re- 
action. In  favourable  cases  of  burn  of  the 
third  degree  the  sloughs  gradually  separate 
from  the  liviag  parts,  and  dm-ing  or  soon 
after  the  third  week  are  usually  thrown  off, 
leaving  the  well-known  yellowish-white  or 
pale  grey  surface,  thickly  studded  with 
bright  red  points.  This  surface,  after  the 
removal  of  all  dead  and  foreign  material, 
heals  rapidly  by  the  formation  of  a  thin, 
smooth,  and  white  scar.  This  scar,  though 
it  can  never  be  effaced,  is  always  freely 
movable  over  the  subjacent  parts,  and  in 
consequence  of  its  tenuity,  and  the  presence 
beneath  it  of  healthy  cutis,  does  not  tend  by 
retraction  to  cause  any  tension  or  distortion 
of  the  surrounding  parts. 

A  more  severe  bum  of  the  third  degree 
consists  in  destruction  of  the  epidermis,  of  the 
whole  thickness  of  the  cutis,  and  of  more  or 
less  of  the  subcutaneous  layer  of  connective 
tissue.  As  a  rule,  however,  in  bums  causing 
destruction  of  skin,  the  surgeon  at  first  is 
unable  to  determine  the  depth  to  which  the 
disorganisation  has  been  carried,  and  often 
finds  it  difficult  to  distinguish  at  first  sight 
a  burn  of  this  kind  from  a  severe  one  of 
the  former  kind,  or  from  a  relatively  mild 
one  of  that  in  which  muscle,  in  addition  to 


skin  and  connective  tissue,  has  been  in- 
volved. Again,  with  regard  to  prognosis  as 
to  the  risk  of  subsequent  cicatricial  deformity, 
it  is  possible  that,  in  the  progress  of  any  case 
of  severe  bum,  excessive  inflammatory  action 
and  consequent  sloughing  may  cause  still 
deeper  destruction  of  the  soft  parts,  so  that 
in  its  anatomical  conditions  a  burn  of  merely 
the  cutis  may  be  converted  into  one  of  the 
whole  skin  and  of  subjacent  cellular  tissue. 
The  importance  of  the  distinction  between 
burns  of  the  third  and  of  the  fourth  de- 
grees, in  Dupuytren's  classification,  con- 
sists mainly  in  the  manner  in  which  the 
latter  heal  and  in  the  structiue  and  pro- 
perties of  the  resulting  cicatrices.  In 
every  burn  causing  disorganisation  of  the 
whole  cutis,  and  more  or  less  of  the  sub- 
jacent connective  tissue,  the  open  surface 
heals  partly  by  the  formation  of  dense 
and  very  retractile  cicatricial  tissue,  partly 
by  stretching  and  centripetal  displacement 
of  the  surrounding  skin ;  and  thus  it  is  only 
in  burns  which  are  deep  and  extensive  that 
the  healing  is  likely  to  result  in  the  weU- 
known  deformity.  Great  stress  has  been 
laid  by  some  authors  on  much-reduced 
sensibility  as  a  distinguishing  characteristic 
of  bums  of  the  third  degree,  as  compared 
with  those  of  the  two  former  degrees. 
The  eschars  formed  by  the  disorganisa- 
tion of  skin  are  certainly  quite  painless, 
but  usually  the  patient  suffers  very  much 
at  the  time  the  injury  is  received,  and 
again  after  the  separation  of  the  dead  parts 
and  on  the  exposure  of  very  sensitive  gra- 
nulating surfaces.  Besides,  as  has  already 
been  stated,  in  extensive  bums  the  lesions 
of  two  or  more  degrees  are  almost  always 
found  side  by  side,  the  charred  surface 
being  surrounded  by  blisters  and  a  broad 
zone  of  hypergemic  and  tender  skin. 

The  most  frequent  causes  of  burns  of  the 
third  degree  are  the  action  of  the  flame  of 
burning  clothes,  and  the  prolonged  applica- 
tion of  heated  metals  and  other  soHd  bodies. 

In  its  most  severe  form  the  bum  has 
extended  below  the  skin  and  cellular  tissue 
and  involved  the  muscular  and  other  deep- 
seated  soft  parts  of  the  injured  region.  In 
these  burns,  which  are  much  less  frequent 
than  those  of  the  preceding  forms,  a  hard, 
dry,  inodorous  eschar  of  a  deep  brown  or  a 
black  colour  is  formed,  which  on  separating 
exposes  fasciae,  muscles,  and  sometimes  large 
vessels  and  nerves.  In  cases  of  this  kind 
the  detachment  of  the  eschar  may  be  fol- 
lowed by  profuse  bleeding.  The  deep  ulcer 
formed  by  the  destruction  of  so  great  a  thick- 
ness of  the  soft  parts,  heals  very  slowly  and 
with  prolonged  and  exhausting  suppuration. 
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In  considering  the  general  disturbances 
which  may  result  from  the  action  of  concen- 
trated caloric  on  the  surface  of  the  body,  it 
will  be  found  convenient  to  follow  the  course 
of  a  severe  bum  through  the  three  stages 
of  'prostration,  reaction,  and  suppura- 
tion. 

The  first  stage,  that  of  prostration  or 
congestion,  lasts  from  eighteen  to  twenty- 
four  hours.  The  most  prominent  s3Tiiptom 
is  pain,  which  varies  in  its  intensity  accord- 
ing to  the  extent  of  the  burnt  surface  and 
the  degree  of  the  burn.  In  extensive  in- 
juries of  the  second  degree,  such  as  scalds 
caused  by  the  action  of  boiling  water  or 
eteam  on  a  considerable  surface  of  the  body, 
Ihe  agony  is  very  great,  and,  according  to 
— pupuytren,  may  by  itself  cause  death.  The 
Buffering  in  cases  of  this  kind  is  often  in- 
creased through  careless  removal  of  the 
patient's  clothes,  so  that  the  vesicles  are 
ruptured  and  the  elevated  epidermis  torn 
away,  living  large  patches  of  denuded 
cutis.  The  general  condition,  in  the  first 
stage  of  a  severe  bum,  is  one  either  of  deep 

»  collapse  or  of  extreme  restlessness  and  ex- 
citement. The  patient  often  complains  of 
alternate  fits  of  general  heat  and  chilliness. 
Death  often  occurs  in  this  stage  from  shock, 
the  patient  either  sinking  rapidly  without  the 
least  sign  of  a  rally,  or  yielding  to  gradu- 
ally increasing  prostration,  after  muttering 

y  delirium,  shght  convulsions,  and  perhaps 
vomiting,  at  last  succumbs.  In  children  the 
more  common  fatal  symptoms  are  convul- 
sions and  coma.  In  the  stage  of  prostraHon, 
particularlyln  cases  of  very  extensive  burns 
of  the  second  or  third  degree,  extreme  and 
obstinate  thirst  is  a  frequent  symptom.  It 
was  poinded  out  by  Nelaton,  that  many  of 
the  subjects  of  extensive  bums  complain 
soon  after  the  injury  of  a  very  urgent  desire 

I  to  micturate,  although  the  bladder  may  be 
quite  empty. 

The  duration  of  the  second  period,  which 
begms  with  reaction,  varies  much  accord- 
ing to  the  degree  and  extent  of  the  bum. 
In  mild  injuries  of  the  first  and  second  de- 
grees this  period  is  brief,  lasting  only  for 
two  or  three  days,  but  in  severe  burns  of 
the  third  degree  it  does  not  pass  into  the 
final  stage  until  the  sloughs  have  separated 
and  suppuration  has  become  estabHshed. 

(Most  authors  consider  two  weeks  as  the 
average  diu-ation  of  the  period  of  inflam- 
matory reaction.  During  this  period  the 
pain  caused  by  vesicating  burns  of  the 
second  degree  gradually  dmiinishes,  whilst 
the  subjects  of  more  severe  burns  in  which 
the  cutis  has  been  destroyed,  suffer  much 
just  before  and  during  the  separation  of  the 


sloughs.  The  patient  is  usually  feverish 
during  the  early  part  of  this  stage,  but  there 
is  rarely  persistent^Jeyer  or  a  very  high 
temperature,  save  when  the  burn  is  severe 
and  compHcated  in  its  course  with  local 
irritation  or  visceral  inflammation.  In 
severe  burns  involving  the  surface  of  the 
chest,  cough  is  a  frequent  symptom  during 
this  period,  and  indicates  some  thoracic 
compUcation,  as  congestion  of  the  Ixmgs, 
pleurisy,  or  broncho-pneumonia.  The  most 
frequent  and  troublesome  sjrmptoms  are 
vomiting  and  diarrhoea.  The  former,  when 
obstinate  and  associated  with  the  presence 
of  blood  in  the  stools,  is  suggestive  of  ulcer- 
ation of  the  duodenum.  During  separation 
of  any  large  and  deep  sloughs  there  may 
be  serious  loss  of  blood,  which,  in  most  in- 
stances, is  due  rather  to  oozing  from  several 
small  vessels  than  to  free  ajjterial  haemor- 
rhage from  one  point. 

The  third  period,  that  of  suppuration  and 
exhaustion,  lasts  from  the  separation  of  the 
sloughs  to  the  healing,  of  the  exposed  gra- 
nulating surfaces.  The  principal  symptoms 
of  this  period  are  those  due  to  exhaustion 
from  profuse  discharge.  The  patient,  if  the 
bum  be  wide  and  deep,  may  suffer  now 
from  hectic  fever  and  marasmus,  and  be 
attacked  at  any  time  by  any  of  the  general 
or  local  compUcations  of  a  large,  open  and 
suppurating  wound ;  such,  for  instance,  as 
erysipelas,  celluHtis,  sloughing,  and  diph- 
theria of  the  granulating  surface,  pyaemia  and 
septicaemia,  and  tetanus.  The  more  special 
internal  complications  which  may  occur 
during  the  third  period  are  asthenic  inflam- 
mation of  the  lungs  and  duodenal  ulceration. 
In  children  convulsions  may  occmr  at  any 
time  in  the  course  of  the  suppurating  stage 
of  a  large  burn. 

Although  the  prognosis  is  much  in- 
fluenced by  the  degree  of  a  burn,  the  super- 
ficial extent  of  the  lesion  is  a  more  impor- 
tant element  than  its  depth.  As  has  already 
been  stated,  a  very  extensive  burn  of  the 
second,  or  even  of  the  first  degree,  is  much 
more  serious  than  a  deep  hwm.  involving 
but  a  small  portion  of  skin.  With  regard  tp 
cicatricial  deformity,  the  more  severe  bums 
of  the  third  degree  are  to  be  regarded  as 
serious,  especially  when  they  are  situated 
on  the  face,  the  flexure  surface  of  a  limb, 
the  front  of  the  neck,  or  on  the  hand. 
Scalds  of  the  face  and  mouth  are  of  serious 
import,  as  indicating  a  very  probable  com- 
pHcation  of  oedema  of  the  'glottis.  Burns 
of  the  scalp,  even  when  sHght,  are  always 
liable  to  be  comphcated  with  erysipelas,  and 
extensive  burns  of  the  front  of  the  chest 
very  often  give  rise  to  inflammation  of  the 
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lungs  or  pleura.  Burns  are  more  fatal  in 
young  children  and  in  old  people  than  in 
adults,  in  consequence  of  the  susceptibility 
to  pain  and  nervous  irritation  in  the  former, 
and  of  the  feeble  resistance,  in  the  latter,  to 
the  exhausting  effects  of  suppuration  during 
the  third  stage.  Moreover,  children  are 
very  Hable  to  be  attacked  by  acute  inflam- 
mation of  the  lungs  or  encephalon,  whilst 
old  people  are  seriously  affected  by  any 
relatively  slight  compHcation,  by  exposure 
to  cold,  or  any  sudden  change  in  the  weather. 
Of  the  fatal  cases  of  bum  it  may  be 
roughly  stated  that  fifty  per  cent,  terminate 
during  the  period  of  shock,  thirty  per  cent, 
during  the  period  of  reaction,  and  twenty 
per  cent,  during  the  period  of  suppuration. 

There  is  much  variety  in  the  modes  of 
death  from  burn.  Early  death,  when  the 
injury  is  severe,  is  usually  due  to  shock, 
the  patient  presenting  a  general  condition 
similar  to  that  observed  after  a  suddenly 
produced  contusion  or  laceration  of  a  limb, 
or  a  violent  injury  to  the  abdomen.  In 
many  cases  of  fatal  bum  the  condition  of  col- 
lapse is  doubtless  rendered  more  intense 
by  mental  emotion  and  terror,  and  also  by 
acute  pain,  although  it  may  be  questioned 
whether  pain  per  se  can,  as  Dupuytren 
suggested,  be  the  cause  of  death.  In  pa- 
tients who,  after  having  rallied  to  some 
extent  from  the  immediate  effect  of  the 
injury,  yet  die  during  the  first  period, 
death  is  usually  the  result  of  a  condition 
characterised  pathologically  by  congestion 
and  commencing  inflammation  of  the  brain 
and  its  membranes,  of  the  lungs  and  air- 
passages,  and  of  the  abdominal  viscera.  Du- 
puytren,  who  was  one  of  the  first  to  in- 
vestigate and  explain  the  general  conditions 
which  cause  death  after  a  burn,  showed  by 
post-mortem  examinations  that  in  subjects 
who  have  perished  very  soon  after  a  severe 
burn  or  scald,  and  before  internal  inflam- 
mation has  had  time  to  develop  itself,  the 
brain  is  much  injected  with  blood  and  the 
mucous  membranes    of   the  bronchi   and 

^  intestinal  canal  are  much  congested.  More- 
over, not  only  are  these  mucous  mem- 
branes swollen  and  studded  with  large 
patches  of  congestion,  but  the  intestines 
contain  effused  blood  and  the  bronchi  are 
obstructed  by  blood-stained  mucous  fluid. 
After  death,  at  a  later  stage — between  the 
third  and  ninth  days — the  autopsy  usually 
reveals  all  the  indications  of  well-marked 

^  gastro- enteritis  and  often  of  inflammatory 
changes  in  the  lungs.  Dupuytren's  state- 
ments have  since  been  confirmed  by  the 
more  extensive  pathological  investigations 
of  Mr.  Erichsen  and  Mr.  Holmes.     These 


surgeons  have  shown  that,  after  death  from 
burn  during  the  first  period,  the  brain  and 
its  membranes  are  almost  always  found 
congested,  and  the  thoracic  viscera  and  the 
gastro -intestinal  mucous  membrane  very 
frequently  so.  After  death  during  the 
second  period,  indications  of  cerebral  con- 
gestion are  still  occasionally  to  be  found, 
but  the  most  frequent  and  characteristic 
pathological  appearances  are  those  of  in- 
flammation, and  inflammatory  congestion 
of  the  limgs  and  pleurae,  and  of  more  or  less 
congestion  of  the  intestinal  tract,  frequently 
associated  with  ulceration  of  the  duodenum. 

Mr.  Erichsen,  in  his  observations  of  fatal 
burns,  found  that  the  brain  was  affected  in 
thirty-three  out  of  thirty-seven  cases,  the 
thoracic  viscera  in  thirty  out  of  forty,  and 
the  abdominal  viscera  in  thirty-one  out  of 
forty-two  cases. 

Several  views  have  been  proposed  to 
account  for  this  almost  constajit  tendency 
to  visceral  congestion  and  inflammation  in 
cases  of  severe  burn.  In  1863,  M.  Baraduc, 
a  French  surgeon,  brought  forward  the 
purely  physical  theory  that,  in  consequence 
of  the  effusion  of  serum  at  the  seat  of  the 
bum,  the  blood  becomes  thickened  and 
plastic,  so  that  it  can  no  longer  circulate 
freely.  To  this  view  there  are  strong  and 
apparent  objections.  Except  in  cases  of 
very  extensive  scalding,  very  little  serum  is 
effused  on  the  surface  of  the  body,  and,  as 
is  well  known,  the  blood  may  be  deprived 
of  large  quantities  of  fluid,  as  in  rapidly 
renewed  ascites  after  tapping,  without  any 
evident  bad  result.  A  viscid  condition  of 
the  blood  after  fatal  bum  has  recently  been 
found  by  Tapperner,  of  Munich,  but  as,  in 
each  of  the  four  cases  which  were  observed, 
the  injury  was  very  severe,  and  as  much  as 
two-thirds  of  the  surface  of  the  body  was 
involved,  death  was  very  probably  due 
rather  to  shock  than  to  any  undetermined 
result  of  loss  of  blood-plasma. 

It  has  been  suggested  by  Billroth  that 
the  visceral  complications  found  in  the 
early  stages  of  burn  may  be  due  to  an 
accumulation  in  the  blood  of  nitrogenous 
compounds,  retained  as  a  result  of  wide 
destruction  of  the  skin  and  consequent 
cutaneous,  respiration. 
ssteCsiveburnisr'it  is 
a  condition  somewhat 
an  animal  completely 
impermeable  material, 
which,  after  a  time,  presents  symptoms  of 
intense  and  fatal  blood-poisoning.  Well- 
marked,  and  even  fatal,  visceral  congestion, 
however,  is  frequently  observed  when  but 
a  small  extent  of  surface  has  been  burnt. 
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Again,  in  the  most  extensive  bum  compatible  ' 
in  the  himaan  subject  with  vitality,  there  is  : 
always  much  soimd  skin  left,  and  in  bums 
of  the  first,  and  probably  in  most  of  those 
of  the  second  degree,  the  cutaneous  expira-  , 
tion  is  accelerated  rather  than  obstructed,     i 

Ponfick  holds  that  in  severe  burns  capil- 
lary emboHsm  of  internal  organs  is  caused 
through  a  profound  alteration  and  destruc-  j 
tion  of  the  red  blood-corpuscles,  and  it  is  j 
thought  that  the  congestion  of  the  lungs  | 
and  the  pneumonia  so  frequently  observed 
in  such  cases  of  injury  may  have  some  con- 
nection with  this  blood-change.  According 
to  Falk,  however,  the  theory  that  visceral 
inflanmaation  is  due  to  destruction  of  red 
blood-corpuscles  in  the  vessels  of  the  burnt 
part  is  not  supported  by  a  sufficient  number 
of  positive  fticts.  Hoppe-Seyler,  on  micro- 
scopical examination  of  the  blood  in  cases 
of  severe  bum,  found  the  destructive  changes 
in  the  corpuscles  far  too  sHght  to  give  rise 
to  any  general  disturbance. 

It  seems  very  probable  that  the  visceral 
congestion  so  invariably  associated  with 
severe  burn,  is  caused  in  great  measure,  as 
was  argued  by  Brown- Sequard,  by  reflex 
action  of  the  spinal  cord ;  and  that  the 
visceral  inflammations  so  frequently  ob- 
served during  the  later  stages  of  the  treat- 
ment are  the  results  either  of  septic  poison- 
ing or,  with  old  and  much  enfeebled  subjects, 
of  prolonged  confinement  to  bed  and  in- 
creased susceptibility  to  external  influences. 

There  can  be  but  little  doubt  that  ulcer- 
ation of  the  duodenum  is  an  occasional 
result  of  burn  on  the  surface  of  the  body. 
Mr.  Curling,  in  1842,  directed  attention,  to 
twelve  instances  of  this  association,  and 
Mr.  Holmes  found  it  recorded  in  16  out 
of  125  miscellaneous  fatal  cases  of  burn. 
Simple  or  non-traumatic  ulceration  of  the 
duodenum  occurs  much  more  frequently  in 
males  than  in  females,  and  is  very  rarely 
observed  in  patients  below  the  age  of 
puberty.  Krauss  found,  on  analysing  42 
collected  cases  of  simple  ulcer,  that  the  pro- 
portion of  affected  males  to  females  was  as 
10  to  1,  and  that  2  per  cent,  only  of  the 
patients  were  under  the  age  of  ten  years, 
and  6  per  cent,  under  the  age  of  twenty. 
Of  25  cases  of  intestinal  ulceration  asso- 
ciated with  burn,  that  have  been  collected 
by  the  writer  of  this  article,  in  17,  at 
least,  the  patients  were  females.  In  6 
out  of  the  25  cases  the  patients  were  under 
the  age  of  five,  and  in  15  under  the  age 
of  ten,  and  in  one  case  only  was  the  age 
above  thirty.  In  most  of  these  cases  the  burn 
had  been  severe,  and  had  involved  a  large 
extent,  usually  the  front  of  the  neck,  chest, 


and  abdomen,  and  one  limb  or  more.  Id 
three  of  these  cases  death  occurred  in  the 
first  week  a(  the  bum,  in  eight  cases  in  the 
second  week,  in  six  cases  in  the  third  week, 
in  a  single  case  in  the  fourth  week,  and  in 
two  cases  in  the  fifth  week.  In  one  case 
that  has  been  recorded  by  Mr.  Erichsen 
decided  symptoms  of  intestinal  ulceration 
were  observed  on  the  second  day  after  the 
burn,  and  death  occurred  on  the  sixth  day. 

The  duodenal  ulceration  is  usually  situ- 
ated  in  the  first  and  ascending  portion  of 
this  intestine,  and  near  the  pylorus.  The 
lesion,  which  is  found  most  frequently  on 
the  front  wall  of  the  intestine,  consists  in 
one  or,  as  generally  happens,  two  or  more 
small  circular  ulcers,  or  one  large  oval  patch 
of  ulceration  formed  by  the  junction  of 
two  ulcers.  The  margins  of  the  ulcer  are 
sharply  cut,  and  the  ulcerated  surface  is,  as 
a  rule,  deeper  in  the  centre  than  at  the 
periphery,  the  inner  coats  of  the  intestine 
being  destroyed  over  a  greater  extent  than 
the  serous  coat.  In  acute  cases  the  ulcera- 
tion has  a  tendency  to  involve  the  whole 
thickness  of  the  intestinal  wall,  in  some 
cases  extending  to  the  surface  of  some 
neighbouring  organ,  as  the  pancreas,  liver, 
or  gall-bladder;  in  others,  opening  freely 
and  directly  into  the  peritoneal  cavity,  and 
giving  rise  to  perforative  peritonitis.  Occa- 
sionaJly  the  progressive  ulceration  erodes 
some  large  vessel. 

Duodenal  ulceration  is  very  probably 
caused,  not,  as  Mr.  Curling  has  suggested, 
by  inflammation  and  ulceration  of  one  or 
more  of  Briinner's  glands,  but  by  the 
action  of  the  acid  gastric  juice  on  a  patch 
of  mucous  membrane  in  which  the  circula- 
tion of  the  alkaline  blood  has  been  arrested 
through^^liihultijlg^  In  support  of  this 
view  ifEasbeen  pointed  out  that  a  duodenal 
ulcer,  whether  simple  or  traumatic,  has  very 
rarely  been  observed  below  the  orifice  of 
the  common  bile-duct. 

The  diagnosis  of  duodenal  ulcer  in  cases 
of  bum  is  very  obscure.  In  some  instances 
it  is  indicated  by  epigastric  pain,  vomiting 
of  dark  brown  fluid  and  diarrhoea,  with 
occasional  discharge  of  blood  in  the  stools. 
In  some  recorded  cases  of  this  lesion,  how- 
ever, aU  these  symptoms  were  absent,  and 
no  indications  were  observed  until  after 
death.  If  a  large  vessel  has  been  opened 
there  will  be  profuse  melaena  and  haemate- 
mesis,  and  in  cases  of  perforation  symptoms 
of  localised  or  general  peritonitis.  Ulcer  of 
the  duodenum,  though  a  serious  complica- 
tion, is  not  universally  fatal,  as  some  few 
instances  have  been  put  on  record,  in  which 
cicatrices  of  old  ulceration  were  foimd  in 
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the  intestine  after  death  from  some  other 
or  more  indirect  result  of  severe  bm-n. 

During  the  third  period  of  a  severe  burn 
the  patient  is  exposed  to  all  the  risks  which 
attend  profuse  and  exhausting  suppuration. 
In  young  and  feeble  subjects  the  progress 
towards  recovery  may  be  interrupted  from 
time  to  time  by  attacks  of  fever  and  pros- 
tration. The  most  fatal  complication  in  this 
final  period  of  suppuration  is  pleuro-pneu- 
monia.  Congestive  affections  of  the  abdo- 
minal and  intracranial  viscera  are  not  so 
frequent  in  this  as  in  the  second  period; 
but  in  a  scrofulous  child  tubercular  disease 
of  the  meninges  or  of  the  mesenteric  glands 
may  be  developed  during  the  slow  healing 
of  the  burnt  part.  In  the  third  period 
sudden  death  occasionally  takes  place  from 
some  obscure  cause,  which  cannot  be  de- 
termined on  careful  post-mortem  examina- 
tion. 

As  casual  causes  of  death  in  the  course 
of  the  treatment  of  a  severe  burn  may  be 
mentioned :  erysipelas,  which  is  often  met 
with  in  cases  of  burn  of  the  scalp ;  cellu- 
Htis,  which  sometimes  occurs  in  association 
with  an  extensive  burn  of  the  second  degree 
in  the  second  or  third  period ;  pyaemia, 
not,  however,  of  frequent  occurrence ;  and 
tetanus. 

Treatment. — In  the  general  treatment 
of  a  severe  burn  in  its  first  stage,  the  main 
indications  are  to  overcome  shock,  to  re- 
lieve pain,  to  calm  restlessness  and  agita- 
tion, and  guard  against  coma.  In  dealing 
with  intense  collapse,  the  ordinary  means 
for  bringing  about  reaction  should  be  ap- 
plied. Blankets  should  be  wrapped  around 
the  patient,  hot-water  bottles  be  placed  at 
the  feet  and  along  the  sides  of  the  trunk, 
and  brandy  with  hot  water  be  frequently 
administered.  The  intense  pain  may  be 
best  reheved  by  a  full  dose  of  laudanum  or 
liquor  opii  sedativus,  or  by  a  hypodermic  in- 
jection of  morphia.  As  reaction  becomes 
established,  it  will  be  advisable  to  reduce 
gradually  the  supply  of  alcohoHc  stimulant, 
and  to  give  frequently  and  in  small  quan- 
tities hot  beef-tea  or  soup.  If  there  be 
much  thirst,  the  patient  should  take  milk 
mixed  with  soda-w^ater,  weak  lemon  drink, 
or  barley-water  containing  a  small  quantity 
of  dilute  sulphuric  or  phosphoric  acid. 
During  the  course  of  the  reaction,  bromide 
of  potassium  may  be  administered  every 
three  or  four  hours  if  the  patient  complains 
much  of  pain. 

In  the  second  period  it  is  necessary  to 
support  the  strength  of  the  patient,  and  to 
husband  his  forces,  so  that  he  may  with- 
stand the  exhausting  influences  of  the  final 


period  of  suppuration.  At  the  same  time, 
however,  undue  stimulation  should  be 
avoided,  and  a  careful  watch  be  maintained 
for  indications  of  visceral  inflammation. 
The  diet  should  be  nourishing,  but  consist, 
as  far  as  possible,  of  fluids — as  milk,  beef- 
tea,  soup ;  and  where  there  is  a  decided 
tendency  to  diarrhoea  and  vomiting,  similar 
precautions  in  feeding  should  be  taken  to 
those  observed  in  the  management  of  a  case 
of  typhoid  fever.  Symptoms  of  pulmonary 
congestion  and  broncho -pneumonia  are  best 
treated,  if  the  patient  be  not  very  weak,  by 
liquor  ammonias  citratis  and  small  doses 
of  tartar-emetic ;  and  diarrhoea  should  be 
treated  by  chalk  and  opium,  or  small  doses 
of  castor-oil  and  laudanum,  or,  if  very 
obstinate,  by  sulphate  of  zinc  and  opium. 

In  the  treatment,  during  the  third  period 
of  a  deep  burn,  of  a  large,  open,  and  sup- 
purating wound,  it  becomes  necessary  to 
support  the  patient's  vital  powers  by  giving 
a  free  and  generous  diet  with  wine  and 
malt  liquors;  and  to  overcome,  so  far  as 
may  be  convenient,  the  adverse  influences  of 
a  long-occupied  sick  chamber  by  occasional 
changes  of  air  and  scene. 

In  exposing  the  region  of  a  recent 
burn,  extreme  care  should  be  taken  to 
avoid  rough  handling  of  any  destroyed 
and  partially  detached  portions  of  skin. 
This  precaution  is  especially  necessary  in 
burns  or  scalds  of  the  second  degree.  It 
is  advisable,  particularly  in  cases  of  burn- 
ing by  caustic  agents  or  through  explo- 
sion of  gunpowder,  to  remove  by  gentle 
syringing  with  warm  water  all  foreign 
material  that  adlieres  to  the  injured  sur- 
face. In  the  choice  of  local  appUcations 
suitable  to  the  different  stages  of  bum,  the 
surgeon  has  to  attend  to  the  following  indi- 
cations : — he  should  endeavour,  in  the  first 
place,  to  cool  the  burnt  surface  and  to  relieve 
pain,  and,  after  reaction  has  been  established, 
to  moderate  local  hyperaemia  and  prevent 
inflammation  by  excluding  from  the  seat  of 
injury  such  external  influences  as  might 
set  up  irritation.  "When  eschars  have  been 
formed,  it  becomes  necessary,  by  attention 
to  cleanliness,  by  the  use  of  antiseptic 
agents,  and  by  rest  of  the  burnt  part,  to 
ward  off  attacks  of  cellulitis,  and  to  neutra- 
lise any  conditions  that  might  be  Hkely  to 
induce  septic  infection.  After  the  separa- 
tion of  all  disorganised  tissues,  it  is  requisite 
to  promote  speedy  cicatrisation,  and  at  the 
same  time  to  prevent,  as  far  as  possible,  any 
subsequent  cicatricial  deformity. 

In  the  local  treatment  of  burns  of  the  first 
degree,  the  main  indications  are  to  relieve 
the  smarting  pain  by  applying  cold,  and  tc 
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bring  about  speedy  resolution.  If  the 
ecorchetl  region  extend  over  more  or  less  of 
the  surface  of  a  limb,  it  should  be  covered 
with  cold  compresses,  or  the  whole  extremity 
l)e  retained  for  one  hour  or  longer  in  a  cold 
bath,  layers  of  cotton  wool  being  subse- 
quently a^iplied  when  the  pain  and  irrita- 
tion have  passed  off.  In  the  treatment  of 
a  superficial  burn  of  the  face,  or  of  a  small 
extent  of  the  surface  of  the  trunk,  the  im- 
mediate application  either  of  iced  water,  or 
of  lead  lotion,  or  of  diluted  eau  de  Cologne, 
will  be  found  beneficial.  In  a  case  of  a 
burn  of  the  first  degree,  involving  one-half 
or  more  of  the  surface  of  the  body,  the 
patient,  if  an  adult  and  well-nourished, 
will  be  much  relieved  by  prolonged  immer- 
sion in  a  bath  of  slightly  warmed  water ; 
but  if  very  young  and  collapsed,  would  be 
better  treated  by  the  local  appHcation  of 
some  cooling  and  oily  fluid,  and,  over  this, 
of  a  thick  layer  of  cotton- wool. 

The  principal  object  in  dealing  with  a 
burn  of  the  second  degree  is  to  exclude  as 
far  as  possible  the  external  air  firom  the 
seat  of  injury.  If  there  be  any  very  large 
vesicles,  a  few  minute  punctures  should  be 
made  in  the  wall  of  each  at  the  most  de- 
pendent parts,  so  as  to  allow  slow  discharge 
of  the  contained  serous  fluid.  It  is  very 
necessary  to  avoid  laceration  of  the  elevated 
epidermis,  and  undue  and  early  exposure 
of  the  cutis.  The  burnt  surface  should 
then  be  covered  by  some  thick  dressing,  so 
as  to  be  protected  against  irritating  agents 
until  the  complete  reproduction  of  the  de- 
stroyed epidermis.  Mr.  Erichsen  recom- 
mends, in  the  local  treatment  of  this  as  of 
other  degrees  of  bum,  the  use  of  the  finest 
wheaten  flour,  which,  when  laid  on  thickly 
but  uniformly  and  gradually,  forms  a  soft 
and  soothing  application  to  the  surface.  In 
cases  of  extensive  vesication,  strips  of  lint 
or  linen  which  have  been  dipped  in  some 
thick  or  oily  fluid  wiU  be  found  a  more 
convenient  and  cleanly  dressing.  Of  these 
fluids  the  best  probably  are  carron  oil 
(linseed-oil  and  lime-water  in  equal  parts), 
carboHc  oil  (one  part  of  carbolic  acid  to  ten 
parts  of  ohve  oil),  a  mixture  of  oHve  oil  and 
yelk  of  egg  in  equal  parts.  Chalk  or  zinc 
ointment,  or  one  of  carbonate  of  lead, 
spread  very  thickly  on  strips  of  soft  lint, 
will  each  be  found  a  suitable  application 
to  this  form  of  bum.  Cotton  wadding, 
absorbent  cotton  wool  and  cotton  tissue, 
treated  with  some  antiseptic  agent,  con- 
stitute valuable  material  for  dressings  in 
every  degree  of  bum,  and  may  be  applied 
in  thick  layers  either  directly  to  the  injured 
surface  or  over  any  of  the  above-mentioned 


lotions  or  ointments.  If  cotton  wool  be 
applied  directly  to  a  vesicated  surface,  it 
will  be  advisable  to  retain  the  dressing  until 
the  hwcn  has  healed  or  the  injured  skin  has 
become  dry,  as  the  flakes  of  cotton  adhere 
closely  to  the  loose  epidermis,  and  if  re- 
moved carelessly  and  too  soon,  might  tear 
this  away  and  expose  a  raw  and  irritable 
surface.  In  burns  of  this  degree  seated  on 
the  face  or  one  of  the  limbs,  if  there  be  but 
slight  vesication,  the  application  either  of 
castor-oil  and  collodion  (one  part  to  two 
parts),  or  of  a  super-saturated  solution  of 
bicarbonate  of  soda,  is  to  be  recommended. 
In  cases  of  very  painful  scorching  of  the 
whole  face,  it  will  be  found  useful  to  brush 
over  the  reddened  surface  with  some  olive- 
oil  or  a  diluted  mixture  of  glycerine  and 
boracic  acid,  and  then  to  apply  a  thick 
mask  of  cotton-wool  or  wadding.  In  vesi- 
cated burns  of  limited  extent,  seated  on  the 
trunk  or  one  of  the  extremities,  nitrate  of 
silver  has  often  been  found  very  useful  when 
apphed  either  in  strong  solution  (one  scruple 
of  the  salt  to  one  ounce  of  water),  or  as  the 
solid  stick. 

In  treating  burns  of  the  third  degree, 
the  surgeon  should  act  with  the  aim  of 
accelerating  the  separation  and  removal  of 
the  eschars,  of  controlling  putrefaction,  and 
subsequently  of  promoting  the  cicatrisation 
of  the  open  wound.  The  usual  treatment, 
in  cases  where  a  portion  of  the  skin  has 
been  destroyed  and  converted  into  sloughs, 
consists  in  covering  the  burnt  surface  with 
some  stimulating  dressing,  and  in  applying 
over  this  a  thick  layer  of  antiseptic  wad- 
ding. 

The  following  are  some  of  the  most  use- 
ful of  the  many  preparations  which  have 
been  commended  as  local  stimulants  :  car- 
ron oil,  turpentine  liniment,  carbolic  oU, 
resin-ointment,  Kentish's  liniment  of  cera- 
tum  resinae  softened  with  spirit  of  turpen- 
tine, and  the  compound  elemi  ointment 
of  the  St.  George's  Hospital  Pharmacopoeia. 
The  dressing  should  not  be  changed  except 
when  it  is  found  necessary  for  the  sake  of 
cleanliness.  At  every  exposure  of  the  seat 
of  bum,  the  sloughing  surface  should  be 
irrigated  and  cleansed  for  some  minutes 
with  a  tepid  solution  of  carbohc  acid  (one 
part  to  thirty),  or  a  weak  iodine  lotion,  or 
a  solution  of  chloride  of  zinc  (ten  grains  to 
the  ounce  of  water).  After  removal  of  the 
disorganised  tissues,  the  exposed  granulat- 
ing surface  is  to  be  treated  like  any  other 
form  of  healthy  woimd  or  ulcer. 

Hebra,  who  objected  to  the  use  of  oint- 
ments in  the  treatment  of  bums  of  the 
third   degree,    advocated   the    practice    of 
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continuous  irrigation  in  cases  in  which  the 
situation  of  the  burn  permitted  its  employ- 
ment. He  also  advocated,  as  a  mode  of 
treating  very  severe  bums,  prolonged  im- 
mersion in  a  bath  of  water  maintained  for 
many  days,  and,  if  necessary,  even  for 
months,  at  a  temperature  of  from  90°  to 
100°  F.  This  treatment  seems  to  have  been 
hitherto  tried  but  in  few  cases,  and  not  with 
any  superior  results.  In  order  to  carry  out 
such  a  plan,  the  surgeon  would  require  a 
special  and  very  compHcated  apparatus, 
needing  constant  attention,  and,  if  used 
for  a  very  young  patient,  obviously  not 
free  from  danger. 

In  the  management  of  a  large  granulat- 
ing surface  formed  in  the  more  severe 
bums  of  the  third  degree,  the  surgeon's 
efforts  should  be  mainly  directed  to  over- 
coming the  effects  of  cicatricial  retraction, 
and  to  favouring,  as  far  as  can  be  done, 
the  formation  of  a  thin,  smooth,  and  lax 
scar.  After  a  deep  bum  of  the  face,  of  the 
front  of  the  neck,  or  along  the  flexure  sur- 
face of  a  large  joint,  more  or  less  deformity 
must  result ;  but  the  extent  of  such  defor- 
mity, and  the  nature  of  the  cicatrix  may  be 
much  influenced  for  good  by  careful  atten- 
tion to  both  local  and  general  treatment 
during  the  process  of  healing.  By  support- 
ing the  strength  of  the  patient  and  warding 
off  local  inflammatory  attacks,  the  granu- 
lating surface  may  be  maintained  in  a 
healthy  condition,  so  that  it  will  heal 
steadily  and  with  the  formation  of  a  thin 
yet  sound  scar. 

If  the  burn  involve  the  flexure  of  a  large 
joint,  as  the  front  of  the  elbow  or  the  sur- 
face of  the  popUteal  region,  any  muscular 
contraction  which  tends  to  keep  up  flexion 
should  be  steadily  resisted,  and  the  affected 
limb  be  kept  straight  on  a  splint.  In  the 
treatment  of  a  granulating  wound  in  front 
of  the  neck  and  of  the  upper  part  of  the 
chest,  constant  endeavour  should  be  made 
to  prevent  depression  of  the  chin.  In  burns 
about  the  mouth,  external  auditory  meatus, 
or  any  other  natural  orifice,  tents,  or  soHd 
plugs  or  tubes  with  solid  walls,  should  be 
inserted,  with  a  view  of  preventing  contrac- 
tion. Much  difficulty  will  be  experienced,  in 
deep  bums  of  the  hand,  in  preventing  adhe- 
sion of  two  or  more  fingers.  The  best  means 
of  preventing  deformity  by  reducing  hyper- 
trophy and  controlling  the  retractile  action 
of  a  large  scar,  are  extension  of  the  dis- 
torted parts  and  compression  by  elastic 
bandaging.  Extension  can  be  readily  ap- 
plied to  the  lower  limb  by  using  strapping 
and  weights,  whilst  in  the  upper  limb,  and 
probably  in  some   cases   of   depression  of 


the  lower  jaw,  some  good  in  this  respect 
may  be  done  by  ingenious  applications  of 
elastic  accumulators.  Compression  may  be 
best  effected  by  firm  strapping  and  the 
apphcation  of  a  Martin's  bandage.  In 
order  that  any  real  benefit  may  be  derived 
fi'om  these  plans  of  treatment,  they  must 
be  carried  out  with  much  care  and  per- 
severance, and  be  continued  long  after  the 
granulating  surface  has  healed. 

The  eschars  formed  by  very  deep  burns 
require  similar  local  treatment  to  that  re- 
commended for  other  burns  of  the  third 
degree.  An  injury  of  this  severity,  how- 
ever, is  usually  fatal  when  seated  on  the 
trunk,  and  demands  amputation  when  a 
portion  of  a  limb  is  involved. 

Primary  amputation,  the  general  condi- 
tion of  the  patient  not  forbidding,  is  indi- 
cated when  an  extremity  has  been  destroyed 
by  a  very  severe  burn.  The  operation 
should  be  performed  without  delay  in  any 
uncompUcated  case  of  hopeless  disorgani- 
sation of  a  foot  or  hand.  Amputation 
has  been  performed  with  success  even  in 
cases  where  a  portion  of  the  trunk  also  was 
severely  burnt,  and  instances  have  been 
recorded  by  Larrey  of  successful  double 
amputations  for  bum :  one  of  a  thigh  and 
an  arm  on  the  same  patient,  another  of  a 
leg  and  fore-arm,  and  one  even  of  both 
thighs.  If  the  extremity  be  wholly  destroyed, 
the  surgeon  need  not  hesitate  to  take  flaps 
from  skin  already  involved  in  burns  of  the 
second  or  third  degree.  The  following  are 
the  conditions  in  which  it  may  be  found 
advisable  to  perform  secondary  amputa- 
tion:— Profuse  and  exhausting  discharge 
from  a  large  granulating  surface  on  a  limb, 
formed  on  the  separation  of  a  deep  eschar 
in  a  severe  burn  of  the  third  degree ;  when 
much  of  the  integument  of  a  limb  has 
been  destroyed,  and  the  retraction  of  the 
resulting  cicatrix  renders  the  member  quite 
useless,  and  also  interferes  with  the  move- 
ments of  adjacent  sound  parts;  when  a 
large  open  surface  cannot  be  healed,  or  when 
a  large  cicatrix  has  a  constant  tendency  to 
ulcerate  on  movement  of  the  affected  limb ; 
when  a  large  joint  has  been  opened  during 
the  detaclmient  of  a  deep  eschar,  and  is 
undergoing  disorganisation ;  in  cases  of  ex- 
tensive exposure  and  necrosis  of  a  long 
bone  resulting  from  bum. 

W.  Johnson  Smith. 

BURS^,  Affections  of. — Butssb  may 
be  divided  into  subcutaneous  and  deep. 
The  deep  bursas  intervene  usually  between 
tendons,  muscles,  and  bones,  but  some- 
times between  muscles  or  tendons.     The 
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subcutaneous  lie  between  the  skin  and 
exposed  bony  prominences.  Most  of  the 
muscular  bursae  are  hereditary  and  fairly 
constant;  but  the  majority  of  the  subcu- 
taneous are  developed  after  birth. 

Situations  of  Burs^  {Head  andNech). 
f  A  large  one  (sublingual)  exists  between 
the  genioglossi,  back  of  the  symphysis,  and 
the  mucous  membrane  on  each  side  of 
the  frsienum,  passing  back  behind  the  sub- 
lingual gland  and  Wharton's  duct  to  the 
level  of  the  first  or  second  molar,  and 
constricted  in  the  mid-line  by  the  freenum. 
See  Eanula.  Occasionally  bursae  are  seen 
on  the  symphysis  and  angles  of  jaw : 
between  the  back  of  the  hyoid  bone  and 
thyro-hyoid  muscle,  and  the  thyro-hyoid 
membrane  (thyro-hyoid)  :  rarely  on  the 
pomum  adami  (ante -thyroid). 

Upper  Limb.  —  On  the  subcutaneous 
surface  of  the  olecranon  always ;  occa- 
sionally on  the  acromion,  epicondyles, 
styloid  processes,  knuckles  and  backs  of 
inter-phalangeal  joints,  bursse  are  found. 
A  large,  generally  loculated  sac  (sub-deltoid, 
sub-acromial)  always  exists  between  the 
deltoid  and  acromion  and  the  head  of  the 
humerus.  Beneath  the  tendon  of  the  sub- 
scapularis,  and  along  the  tendon  of  the  biceps, 
are  protrusions  of  the  synovial  sac  of  the 
shoulder ;  fluid  may  run  along  the  latter  from 
the  shoulder,  and  point  beneath  the  great 
pectoral  tendon.  Bursae  are  also  found 
between  the  latissimus  and  teres  major 
tendons,  and  between  the  latter  and  the 
bone:  between  the  biceps  tendon  and  the 
tubercle  of  the  radius  :  between  the  triceps 
and  the  olecranon  above  its  insertion :  and 
around  the  tendon  of  the  flexor  carpi  ra- 
diahs  where  it  grooves  the  trapezium. 

Around  the  tendons  of  the  superficial  and 
deep  flexors  beneath  the  anterior  annular 
Hgament,  extending  from  the  level  of  the 
wrist-joint  to  rather  below  the  bases  of  the 
metacarpals,  is  a  large  bursa  divided  int-D 
two  parts — which  may  communicate — by  a 
mesial  septum ;  the  inner  surrounds  the 
tendons  of  the  fourth  arid  fifth  fingers,  the 
outer  those  of  the  second  and  third  fingers 
and  the  long  thumb-flexor,  and  communi- 
cates with  the  special  sheath  of  the  latter 
round  the  flexor  tendons  in  each  digit,  any 
one  of  which  may  join  the  bursa  in  front  of 
the  wrist.  Six  sheaths  he  beneath  the  pos- 
terior annular  ligament,  beneath  each  of 
which  there  is  a  small  bursa.  Hernial 
protrusions  of  the  intercarpal  synovial 
membrane  on  the  dorsal  aspect  are  not 
uncommon. 

Lower  Limb.— The  bursa  patellae  con- 
sists of  two  or  three  distinct  or  intercom- 
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municating  superposed  chambers,  one  at 
least  being  subfascial :  and  there  is  often 
another  lower  down  in  front  of  the  hga- 
ment and  tubercle  of  the  tibia.  Beneath 
the  gluteus  maximus,  over  the  tuber  ischii 
and  origin  of  hamstrings,  is  a  large  bursa  : 
another,  large  and  loculated,  is  over  the 
great  trochanter  and  origin  of  the  vastus 
externus ;  small  ones  exist  beneath  the 
tendons  of  the  two  smaller  glutei,  and  still 
smaller  in  relation  with  the  tendons  of 
the  pyriformis  and  obturator  internus. 
Between  the  ilio-psoas  and  hip-joint  is  a 
large  bursa,  which  may  communicate  with 
the  joint :  a  small  one  beneath  the  crureus 
above  the  knee,  with  which  it  occasionally 
communicates. 

Behind  the  knee  on  the  inner  side,  be- 
neath the  inner  head  of  the  gastrocne- 
mius, and  also  intervening  between  this 
muscle  and  the  semi-membranosus,  is  an 
extensive  bursa  often  communicating  with 
the  knee-joint.  Lower  down,  between  the 
insertion  of  the  semi-membranosus  and 
the  tibia,  is  a  small  sac,  and  on  the  outer 
side,  between  the  biceps  and  external  lateral 
ligament,  another,  small  and  inconstant. 
Li  front  of  the  upper  end  of  the  tibia,  be- 
neath the  insertion  of  the  ligamentum 
patellae  is  a  bursa  :  and  another  beneath 
and  between  the  insertions  of  the  sartorius, 
gracilis,  and  semi-tendinosus.  Beneath  the 
insertion  of  the  tendo  Achillis  is  a  small 
bursa,  and  synovial  membranes  line  the 
flexor  sheaths  in  the  toes,  the  peronei 
behind  the  ankle,  the  three  compartments 
in  the  anterior  annular  ligament,  and  the 
sheaths  in  the  internal  annular  hgament. 

Injuries. — Wounds  are  recognised  by 
their  ^anatomical  position,  perhaps  the 
escape  of  synovia,  and  the  detection  of  an 
opened  bursa  by  the  eye  or  probe.  In- 
cised and  punctured  wounds,  as  a  rule,  heal 
easily,  but  may  cause  bursitis  of  aU  de- 
grees of  acuteness ;  whilst  contused  wounds, 
when  septic,  are  often  followed  by  suppu- 
ration of  the  bursa,  and  celluHtis  leading 
from  it.  Contusions,  without  breach  of 
surface,  are  not  uncommonly  followed  by 
similar  results,  especially  about  the  elbow ; 
but  simple  haemorrhage  into  the  sac  is 
common. 

Treatment. — In  the  case  of  a  wound, 
render  the  part  aseptic,  provide  drainage 
if  the  wound  is  large  enough  to  require  it ; 
apply  some  antiseptic  dressing,  and  im- 
moboUse  the  part  if  practicable.  Inflam- 
matory compUcations  must  be  treated  as 
hereafter  advised. 

Diseases  of  Burs^. — These  are  all  in- 
flammatory— acute  or  chronic. 
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Acute  Inflammation  may  be  serous  or 
purulent. 

Causes. — ^Wounds,  contusions,  extension 
of  inflammation  from  surrounding  parts ; 
rarely,  the  extension  of  a  slough  of  a  boil 
into  a  superficial  sac,  and  also,  rarely, 
pyaemia.  Often  none  is  discoverable.  Acute 
I  not  uncommonly  supervenes  upon  chronic 
1  inflammation.  The  common  seats  of  acute 
inflammation  are — the  bursa  patellae  (sub- 
cutaneous or  subfascial,  or  both),  and  those 
over  the  olecranon,  ligamentum  patellae, 
and  tubercle  of  the  tibia ;  much  less  com- 
monly, the  bursa  beneath  the  insertion  of 
the  ligamentum  patellae. 

Symptoms.  —  Eedness,  heat,  swelling 
with  more  or  less  distinct  fluctuation,  and 
pain,  localised  to  the  situation  of  a  bursa, 
or,  attaining  their  maximum  there,  accom- 
panied by  more  or  less  fever.  In  cases  of 
acute  suppuration  these  symptoms  are  well- 
marked,  redness  and  oedema  may  extend 
some  distance  around,  and  the  temperature 
is  101°-3°  or  even  104°  F.  If  pus  in  a  bursa 
is  not  evacuated,  it  may  burst  through  the 
thick  skin  over  it ;  but  much  more  often 
V  subcutaneous  or  subfascial  rupture  and  dif- 
ifuse  cellulitis  result,  perhaps  running  on 
even  to  sloughing  of  the  subcutaneous 
tissue.  Or  the  pus  may  burst  into  a  ioiot. 
and,  wherever  there  is  danger  of  this,  early 
rehef  is  specially  necessary,  as  in  the  case  of 
the  bursa  beneath  the  Hgamentum  patellae. 
Lastly,  inflammation  may  spread  from  a 
bursa  to  the  bone  in  which  it  Ues,  so  that 
when  the  abscess  is  opened  carious  bone  is 
found  at  the  bottom  ;  or  a  chronic  septic  dis- 
charge across  a  bone  from  a  bursa  may  lead 
to  the  same  result.  This  is  sometimes  found 
in  suppuration  of  the  bursa  between  the 
gluteus  maximus  and  the  great  trochanter, — 
an  affection  which  may  present  many  of 
the  symptoms  of  hip-joint  disease.  See 
Hip-disease.  Lymphangitis  and  lymph- 
adenitis are  not  uncommon  complications. 

Treatment. — In  the  earhest  stage,  rest 
upon  a  splint,  and  ice.  _  Later  on,  but  still 
before  suppuration  has  occurred,  rest,  bella- 
donna and  glycerine  freely  applied,  and 
fomentations  changed  every  two  hours.  So 
soon  as  it  is  certain  that  pus  is  present,  it 
should  be  let  out  by  incision,  a  drain  in- 
serted, and  an  antiseptic  dressing  applied, 
preferably  a  large  wool  one,  bandaged  with 
moderate  firmness. 

If  the  pus  has  burst  through  the  skin, 
and  cellulitis  is  present,  the  best  treatment 
is  to  render  the  drainage  free,  give  rest,  and 
apply  fomentations  of  boracic  lint. 

If  the  sac  has  burst  beneath  the  fascia, 
and  suppuration  is  extending  up  and  down 


the  limb,  free,  and  possibly  numerous,  in- 
cisions will  be  required  to  evacuate  the 
pus,  tubes  must  be  inserted,  and  an  anti- 
septic dressing  applied.  Frequent  boracie 
fomentations  act  weU.  The  sinuses  are 
likely  to  be  long  in  healing. 

With  regard  to  the  bursa  patellae,  an 
incision  into  its  outer  side  gives  better 
drainage  than  a  central  one,  and  the  scar  is 
less  exposed  to  pressure  afterwards. 

Chronic  Inflammation.  —  Several  re- 
sults are  met  with.  Distension  with  serous 
fluid,  the  wall  becoming  rather  thick  and 
opaque  (hygroma  or  simple  dropsy).  The 
fluid  is  sometimes  deeply  blood-stained,  or 
may  be  thick  and  viscid,  and  bridle-like 
bands  often  project  into  the  interior.  Some- 
times the  wall  continues  to  thicken,  the 
fluid  disappearing  as  it  does  so ;  in  other 
cases  fluid  is  never  present  in  quantity,  the 
swelling  being  due  chiefly  to  thickening  of 
the  wall,  which  may  not  be  uniform.  The 
central  cavity  may  be  very  small,  but  is 
rarely,  if  ever,  obHterated.  The  thickening 
is  produced  either  by  fibrous  tissue  of  in- 
flammatory origin,  or  by  fibrin,  almost 
laminated  and  undergoing  organisation  to- 
wards the  wall,  dej)osited  fi'om  blood  or 
coagulable  fluid  effused  into  the  cavity. 
Earely,  in  old  cases,  the  wall  calcifies.  |[ 
Sometimes  the  interior  presents  a  few  or  ^ 
many  warty,  pedunculated  growths ;  it  is  |( 
thought  that  these  may  become  detached, 
and  form  one  variety  of  loose  body  found 
in  bursae.  Usually,  however,  these  do  not 
consist  of  connective  tissue,  but  simply  of, 
fibrin,  and  they  have  very  much  the  shape 
and  appearance  of  melon-seeds.  They  may 
be  dark  brown  from  presence  of  blood 
colouring  matter,  and  it  is  thought  that  they 
originate  from  fibrin  derived  from  blood. 
It  is  not  known  to  what  they  owe  their 
peculiar  form.  In  bursae  actually  connected  I 
with  joints,  cartilaginous  bodies  have  been  *■ 
found. 

Causes. — Chronic  irritation,  generally  of 
the  nature  of  friction  or  contusion. 

Seats.  —  The  most  common  are — the 
bursa  patellae  and  others  lower  down,  over 
the  Hgament  (housemaid's  knee) ;  the  bursa 
over  the  olecranon  (student's  or  miner's 
bursa) ;  that  over  the  tuber  ischii  (weaver's 
bottom) ;  those  over  the  external  malleoli 
(tailor's  bursa).  These  firequently  show  all 
the  pathological  changes  described  above ; 
whilst  deeper  bursae  in  the  neighbourhood 
of  joints  are  generally  affected  by  simple 
dropsy  only.  The  bursa  between  the 
semi-membranosus  and  inner  head  of  the 
gastrocnemius  is  that  most  commonly 
affected. 
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Symptoms. — ^A  more  or  less  rounded 
swelling  in  the  situation  of  a  normal  bursa, 
or  occurring  upon  a  spot  exposed  to  unusual 

Eressure,  varying  from  the  size  of  a  foetal 
ead  downwards — the  larger  sizes  being 
rare  nowadays ;  enlarging,  perhaps  rapidly 
at  first,  but  without  acute  symptoms,  then 
increasing  slowly,  if  at  aU ;  sometimes  very 
lax,  again  tense,  elastic  and  fluctuating  (in 
simple  dropsy)  ;  the  skin  either  thickened 
or,  less  commonly,  stretched  so  as  to  be 
even  translucent.  With  thickening  of  the 
wall  the  swelling  becomes  firmer,  and 
fluctuation  less  and  less  distinct,  reaching 
stony  hardness  with  calcification.  Irregular 
thickening  and  warty  growths  are  felt  if 
the  sac  is  not  so  tense  as  to  prevent  its 
walls  being  pressed  into  contact.  Loose 
bodies  may  yield  soft  crepitus  on  palpation, 
and  in  lax  sacs  they  may  be  felt  and  chased 
from  spot  to  spot ;  but  in  tense  bursse  they 
are  often  first  discovered  upon  opening  or 
aspirating. 

Treatment. — "When  only  a  few  weeks 
old,  counter-irritation  with  Lin.  iodi  or  blis- 
ters, appliectyreely,  may  cause  absorption 
of  the  fluid,  but  it  often  fails.  Aspiration, 
repeated  in  three  or  four  days,  if  necessaxy, 
together  with  fixation  upon  a  splint  to 
which  the  limb  is  strapped  or  bandaged, 
60  as  to  make  firm  pressure  on  the  bursa, 
is  more  successful.  Li  similar  cases,  the 
bursa  may  be  tapped,  and  injected  with  a 
solution  of  iodine  (Tr.  lodi  and  water,  equal 
parts — Billroth),  the  fluid  being  allowed  to 
escape  after  two  minutes,  and  absolute  rest 
for  some  days  being  insisted  upon.  Lastly, 
strong  pressure  may  be  made  upon  the 
bursa  with  a  flannel  bandage,  a  splint  being 
placed  on  the  other  side  of  the  limb  (Volk- 
mann).  Eeabsorption  occurs  in  two  to  eight 
days,  according  to  the  size  and  chronicity 
of  the  swelling.  Li  the  case  of  the  bursa 
pateUse  sufficient  pressure  is  used  to  cause 
oedema  of  the  foot. 

"When  loose  bodies  are  present,  they 
must  be  completely  removed.  The  best 
plan  is  a  sufficiently  free  incision  to  secure 
this,  and  then  drainage  and  an  antiseptic 
dressing.  If  either  local  or  general  thick- 
ening of  the  walls  exist  in  any  marked 
degree,  the  only  treatment  certain  to  ciure 
is  excision  of  the  whole  bursa.  The  incision 
should  be  placed  to  one  side  of  the  point 
of  chief  pressure.  Should  excision  be  im- 
possible, removal  of  a  portion  of  the  wall 
and  prolonged  drainage  may  be  tried. 

The  most  difficult  cases  to  treat  are 
those  of  deep  bursse,  possibly  communicat- 
ing with  a  joint,  such  as  are  commonly 
met   with  in  the  popliteal  space.     If  the 


bursa  can  be  emptied  into  the  joint,  com- 
munication is  clear ;  but,  even  when  this 
could  not  be  done,  inflammation,  excited 
with  a  view  to  curing  the  bursa,  has  spread 
to  the  joint.  After  the  failure  of  counter- 
irritation  and  pressure,  which  is  difficult  to 
apply,  it  is  right  to  consider  whether  it  is 
necessary  to  do  more.  If  it  is,  cure  wiU  be 
effected  almost  certainly,  and  with  the  least 
risk  to  the  patient,  by  antiseptic  drainage. 
This  has  failed,  however,  and  the  sac  has 
been  dissected  out. 

Sometimes  a  very  chronic  sinus  remains 
after  the  bursting  or  laying  open  of  a  bursa. 
This  is  best  treated  by  a  free  incision  and 
the  application  of  the  sharp-spoon. 

Stanley  Boyd. 

BUTCHER'S  SAW,  consists  of  a 
narrow  steel  blade  with  fine  teeth,  set  in  a 
framework  of  metal,  in  which  it  can  be 
turned  so  as  to  work  in  any  direction,  and 
from  which  it  may  be  readily  detached. 
This  saw  has  been  found  very  useful  in 
excisions  and  in  the  removal  of  small 
exostoses  and  of  thin  sections  of  bone.  The 
blade,  Mr.  Butcher  states,  cannot  be  locked, 
cuts  more  evenly  and  rapidly  than  that  of 
the  ordinary  form  of  saw,  and  does  not 
cause  splintering.  It  readily  cuts  in  a  curve, 
and  its  shallowness  and  mobility  permit  of 
its  being  applied  to  the  deep  surface  of  a 
bone,  so  that  it  may  in  sawing  be  directed 
towards  the  surface  of  the  wound,  the  tibia 
in  excision  of  the  knee  being  thus  divided 
from  behind  forwards,  and  the  radius  and 
ulna,  in  excision  of  the  elbow,  from  before 
backwards. 

BUTTOI^-SUTURES.— This  term  was 
first  applied  to  an  apparatus  used  by  Boze- 
man  in  operations  for  closing  urinary 
vaginal  fistulge.  The  pared  edges  of  the 
fistula  having  been  brought  together  by 
silver  wire,  an  oval  and  perforated  plate  of 
lead  is  passed  along  the  free  portions  of  the 
wires,  and  is  retained  over  the  wound  by 
means  of  spht  shots.  Another  and  double 
form  of  button-suture  is  used  by  Sir  Joseph 
Lister  in  closing  deep  and  wide  wounds 
after  operations  on  the  trunk  or  limba 
Each  suture  is  composed  of  two  thin  per- 
forated discs  of  lead  and  some  stout  silver 
wire.  The  lead  plates  are  applied  each  at 
some  little  distance  from  the  edge  of  the 
wound,  and  are  connected  and  approximated 
by  the  silver  wire  being  drawn  tight  enough 
to  allow  the  edges  of  the  wound  to  come 
easily  together.  The  edges  of  the  wound 
may  then  be  brought  together  by  the  ordi- 
nary interrupted  suture  without  stretching 
or  irritation.    See  Antiseptic  Surgery. 
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CACHEXIA.  See  Malignant  Disease. 

CADAVERIC  WARTS.— A  chronic, 
inflammatory  thickening  of  the  integu- 
ments, due  to  the  local  absorption  of  de- 
composing animal  matter. 

This  affection  is  not  infrequent  on  the 
hands  of  those  who  have  to  make  many 
post-mortem  examinations.  Sometimes  it 
begins  with  a  small  crack  or  pustule,  but 
more  often,  without  any  evident  breach  g^ 
the**^Tgf^n!^''''flIS'""skm  kl  ^bmh  UUlill  of 
theknucMes  is  observed  to  become  thick 
and  rough.  The  thickening  spreads,  and 
the  skin  assumes  a  Hvid,  purplish  colour, 
and,  after  a  time,  there  is  a  deposition 
of  pigment,  which  gives  the  elevation  a 
brownish  appearance.  The  epidermis  may 
become  cracked  and  scaly,  and  a  condition 
is  then  produced  which  resembles  ichthyosis. 
In  many  cases  the  thickening  develops  into 
a  low  warty  growth,  half  an  inch  or  more 
in  diameter,  and  elevated  nearly  an  eighth 
of  an  inch  above  the  adjacent  skin.  In 
other  cases  the  papillary  structures  do  not 
appear  to  be  so  much  affected,  and  the  disease 
has  more  of  the  aspect  of  a  chronic  eczema. 
Several  fingers  aore  often  simultaneously 
affected  in  both  hands,  usually  on  the 
knuckles  of  the  metacarpo -phalangeal,  but 
sometimes  upon  those  of  the  first  phalan- 
geal joints.  According  to  Dr.  Wilks,  who 
first  described  it,  those  who  are  subject  to 
this  affection  may  continue  their  avocation 
with  impunity  as  regards  putrid  absorption 
or  inflammation  of  the  lymphatics,  for,  as 
far  as  he  has  seen,  neither  these  nor  any 
constitutional  symptoms  result.  The  low 
warty  growths  may  bear  some  resemblance 
to  an  early  stage  of  epithelioma,  but  their 
multiple  occurrence,  the  absence  of  glan- 
dular impHcation,  and  the  employment  of 
the  patient,  will  generally  suffice  for  their 
recognition. 

The  disease  may  persist  for  many  years 
after  the  irritation  which  has  caused  it  has 
ceased.  It  is  advisable  to  keep  the  hands 
from  contact  with  decomposing  animal 
fluids,  by  desisting  from  pathological  work, 
or  by  adopting  the  protection  of  india-rubber 
gloves.  In  the  earlier  stage  of  the  disease 
it  will  be  sufficient  to  apply  the  strong 
tincture  of  iodine.  If  this  fails,  the  surface 
should  be  cauterised  with  nitric  acid,  or  the 
liquor  hydrargyri  nitratis.  When  the  swell- 
ings have  a  distinctly  warty  character,  it 
may  be  necessary  to  resort  to  excision. 

N.  Davies-Colley. 


CESAREAN  SECTION"  is  the  opera- 
tion  for  the  removal  of  the  child  and  pla- 
centa from  the  uterus  at  term,  by  abdominal 
and  uterine  section.  It  is  performed  when 
dehvery  is  impossible  by  the  natural  method, 
even  if  the  child  be  sacrificed  and  embry- 
ulcio  performed. 

Some  difference  of  opinion  exists  as  to 
the  indications  for  the  operation,  and  es- 
pecially between  British  and  Continental 
authorities,  but  a  discussion  of  this  subject 
will  be  found  in  any  of  the  best  obstetrical 
works,  and  is  beyond  our  limits  here.  The 
necessity  for  the  operation  may  arise  either 
from  pelvic  deformity,  (rachitis  and  mollities 
ossium  are  the  diseases  which  most  often 
cause  such  pelvic  deformity),  or  from  the 
presence  of  a  tumour  fixed  in  the  pelvis, 
most  often  a  fibro-myoma,  or  from  cancer 
of  uterus,  cervix,  or  rectum,  or  exostosis  of 
the  sacrum.  The  late  Sir  James  Simpson 
taught  that  when  the  brim  of  the  pelvis  is 
below  1^  or  If  inches  in  the  conjugate  by 
three  inches  in  the  transverse  diameter,  or 
when  the  cavity  or  outlet  is  much  con- 
tracted, Csesarean  section  should  be  per- 
formed. The  operation  should  be  performed 
before  the  mother's  strength  is  exhausted. 
It  is  well  to  wait  till  labour  be  sufficiently 
advanced  for  the  os  to  be  well  dilated,  on 
account  of  the  drainage  of  the  uterus.  It 
is  an  alternative  to  craniotomy,  cranioclasm, 
and  cephalotripsy.  In  some  cases  it  may 
be  performed  even  though  the  mother  be 
dead,  in  order  to  save  the  Ufe  of  the  child. 

Operation. — The  bladder  having  been 
emptied  by  the  catheter,  the  vagina  and 
vulva  carefully  cleansed  with  an  antiseptic 
solution,  and  the  rectimi  cleared  by  enema, 
the  patient  should  be  laid  on  her  back  on  a 
convenient  table,  and  with  exactly  the  same 
preparations  as  for  ovariotomy.  See  Ovario- 
tomy. An  incision  should  be  made  in  the 
linea  alba  about  five  inches  long,  and,  when 
the  peritoneum  is  reached,  great  care  should 
be  exercised  in  dividing  it,  for  fear  of  wound- 
ing the  highly  vascular  pregnant  uterus. 
When  all  bleeding  from  the  parietal  incision 
has  ceased,  and  the  uterus  has  been  fully 
exposed,  the  placental  site  should  if  possible 
be  determined  in  order  to  avoid  it  in  in- 
cising the  uterus.  A  longitudinal  incision 
fi:om  four  to  five  inches  long  should  then 
be  made  in  the  uterine  wall  (a  small  open- 
ing with  the  knife  rapidly  extended  with 
scissors) ;  the  hand  introduced  and  the 
child  extracted,  head  first,  as  quickly  as 
possible,  and  handed  to  an  assistant,  who 
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ties  the  umbilical  cord.  The  placenta 
Bhould  also  be  extracted,  being  peeled 
from  the  uterine  wall  if  necessary ;  then 
the  index  finger  should  be  pushed  through 
the  cervical  canal  into  the  vagina,  to  insure 
this  canal  being  left  patent,  and  it  may  be 
well  to  pass  through  it  a  soft  rubber  drain- 
age-tube, with  large  side  holes,  just  long 
enough  to  extend  from  above  the  internal 
OS  into  the  vagina ;  the  hand  should  then  be 
quickly  withdrawn,  and  the  uterus  grasped 
tiU  it  contracts  firmly. 

The  very  greatest  care  should  be  taken, 
during  the  incision  of  the  uterus  and  the 
extraction  of  the  child  and  placenta,  to 
prevent  escape  of  blood  or  Hquor  amnii 
into  the  peritoneal  cavity,  and  this  may  be 
most  safely  done  by  placing  large,  soft,  flat, 
carboHsed  sponges  aU  round  between  the 
parietal  peritoneum  and  the  uterus,  and 
causing  an  assistant  to  press  the  parietes 
firmly  upon  these  sponges  during  the  ex- 
traction. The  uterus  should  be  grasped  to 
cause  it  to  contract,  and  when  it  has  con- 
tracted firmly,  a  row  of  fine  carbolised  silk 
sutures  should  be  inserted  through  the 
whole  thickness  of  its  wall,  by  means  of  a 
fine  curved  needle.  Each  suture  should  in- 
clude about  a  quarter  of  an  inch  of  the  peri- 
toneal edge,  and  slant  through  the  uterine 
wall,  merely  catching  the  mucous  membrane 
and  not  going  right  through  it  into  the 
cavity.  These  interrupted  sutures  should  be 
about  a  quarter  of  an  inch  apart  in  the  con- 
tracted wall,  and  after  they  have  been  se- 
curely tied  and  cut  short,  a  fine  continuous 
carbolised  silk  suture  should  be  run  along 
over  them  through  the  peritoneal  coat  only, 
the  needle  being  made  to  transfix  the  peri- 
toneum between  these  interrupted  sutures. 

The  peritoneum  should  then  be  carefully 
sponged  out,  and  the  abdominal  incision 
closed  as  in  ovariotomy,  a  small  gauze 
dressing  being  appUed  over  the  wound,  and 
outside  this  a  firm  folded  towel  as  a  pad, 
and  over  this  the  usual  adhesive  straps  ;  then 
outside  the  straps  a  large  folded  mass  of 
cotton  wool,  over  which  a  lined  flannel 
bandage  is  pinned;  this  keeps  up  a  firm 
elastic  pressure  on  the  uterus.  The  vagina 
shoidd  be  syringed  with  warm  1  to  60  car- 
bolic lotion,  and  Hghtly  packed  with  iodo- 
form gauze,  which  should  be  changed  every 
twelve  hours  under  the  spray  for  the  first 
few  days.  A  subcutaneous  injection  of  er- 
gotin,  and  the  early  appUcation  of  the  child 
to  the  breast  (if  the  mother  be  not  too  much 
exhausted),  are  advisable,  as  likely  to  keep 
the  uterus  firmly  contracted. 

In  the  event  of  the  child  being  already 
dead  and  putrid,  still  greater  care  will  be 


necessary  to  avoid  fouling  the  wound,  which 
should  be  completely  covered  all  round  the 
projecting  uterus  with  napkins  wnmg  out 
of  warm  1  to  40  carbolic  lotion.  The  uterine 
cavity  should  be  well  sponged  out  also  with 
a  strong  solution  of  iodine,  and  a  Keith's 
glass  tube,  with  rubber  sheet  and  carbolised 
sponges,  should  be  used  for  draining  the 
pelvis.  This  latter  precaution  may  be  ad- 
visable, not  only  in  cases  in  which  the  child 
is  putrid,  but  in  any  case  in  which  escape  of 
uterine  contents  into  the  peritoneal  cavity 
has  occurred  during  the  operation. 

The  treatment  of  the  patient  after  opera- 
tion should  be  similar  to  that  advised  after 
ovariotomy.  "When  syringing  out  the  vagina 
and  packing  it  after  the  operation,  the  rub- 
ber tube  should  be  pierced  by  a  safety  pin 
placed  across  the  os  so  as  to  prevent  its 
being  drawn  into  the  cavity,  and  the  tube 
may  be  removed  altogether  in  about  forty- 
eight  hours  when  the  peritoneal  woimd  in 
the  uterus  is  sealed. 

J.  Knowsley  Thornton. 

CALCIFICATION  is  an  indication  of 
diminished  nutritive  activity.  This  is  true 
both  as  regards  health  and  disease.  Physio- 
logically the  deposition  of  lime-salts  is  the 
last  of  the  series  of  changes  concerned  in 
the  formation  of  bone  where  it  is  purposive, 
inasmuch  as  it  gives  the  required  durability, 
but  at  the  same  time  it  marks  the  loss  of 
formative  power  of  the  osseous  corpuscles. 
Pathologically  it  may  occur  as  a  primary 
change  in  previously  healthy  tissues,  but 
more  firequently  it  is  consecutive  to  some 
other  form  of  failure  in  nutrition — inflam- 
matory or  degenerative. 

It  is  very  widely  distributed  in  the  vas- 
cular system  ;  thus  it  is  found  in  the  hearty 
affecting  the  valves  and  the  walls  of  the 
coronary  arteries ;  and  large  stony  plates 
are  occasionally  met  with  in  the  peri- 
cardium. 

The  arteries  are  peculiarly  prone  to 
petrifaction.  The  muscular  fibre-cells  of 
the  middle  coat  of  the  smaU  and  medium- 
sized  vessels  are  often  converted  into  cal- 
careous rings,  and  the  neoplasia  of  clironio 
endarteritis  of  the  large  arteries  is  very 
liable  to  infiltration  with  lime-salts. 

The  veins  are  subject  to  the  change  both 
as  regards  their  walls  and  contents.  In 
them,  as  in  the  smaller  arteries,  the  ten- 
dency is  for  the  middle  coat  to  be  first 
invaded.  The  rigidity  of  the  vessels  thus 
occasioned  is  a  secondary  cause  of  throm- 
bosis. Fhleboliths  are  mostly  foimd  where 
there  has  been  passive  venous  congestion 
— a   condition  favourable  both  to  chronic 
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plastic  phlebitis  and  coagulation  of  blood. 
There  is  some  doubt  how  far  these  calculi 
are  petrified  clots,  or  inflammatory  bud- 
dings of  the  intima  that  have  undergone 
calcification.  They  are  most  common  in 
the  prostatic  venous  plexus. 

Disorderly  calcification  is  one  of  the 
chief  anatomical  features  of  rickets^  in 
which  disease  the  epiphysial  cartilage-cells 
are  imprisoned,  and  their  natural  segmen- 
tation checked  by  the  calcareous  deposit  in 
the  secondary  capsules. 

Taken  as  a  whole,  calcification  is  most 
common  in  tissues  that  have  succumbed  to 
chronic  inflammation.  Examples  of  this 
in  the  vascular  system  have  already  been 
cited.  The  lesion  is  not  rare  in  the  mem- 
branes of  the  brain  and  cord ;  thus  one 
meets  with  broad  plates  in  the  cranial  dura 
mater,  especially  in  old  people.  The  author 
has  observed  patches  of  calcification  as  a 
sequel  of  traumatic,  cerebral,  and  spinal 
meningitis.  A  like  condition  may  be  ac- 
quired by  articular  and  s^movial  sheaths 
which  have  been  chronically  inflamed.  But 
whilst  calcification  occurs  in  these  cases  of 
fibroid  induration,  it  is  much  more  likely 
to  happen  in  connection  with  caseation  of 
inflammatory  products ;  thus  it  is  met  with 
in  '  obsolescent  tubercle  '  of  the  lungs  and 
lymphatic  glands.  The  inspissated  pus 
of  cold  abscesses  may  contain  such  an 
excess  of  lime-salts  as  to  simulate  mortar 
of  various  degrees  of  consistence  and  grit- 
tiness.  It  is  an  interesting  fact  that  passive 
congestion  conduces  alilve  to  absorption  of 
earthy  salts  from  normal  bone,  and  to  their 
re-deposition  in  the  contents  of  consecutive 
abscesses,  as  exemplified  by  the  history  of 
scrofulous  caries. 

Calcification  sometimes  affects  the  pyra- 
midal blocks  of  degenerating  tissue,  the 
result  of  aseptic  arterial  embolism.  There 
is  scarcely  an  instance  of  fatty  metamor- 
phosis where  calcareous  infiltration  may  not 
be  found  in  greater  os:  less  extent.  It  is  a 
possible  sequel  to  such  widely  different  pro- 
cesses as  *  ossification '  of  the  choroid  coat 
of  the  eyeball,  extra-uterine  gestation,  and 
retrogression  of  the  thymus  gland.  The 
interstitial  tissue  of  the  internal  organs — 
the  lungs  and  kidneys,  e.g. — may  be  the 
seat  of  diffuse  calcareous  deposit  secondary 
to  absorption  of  the  bone -salts  from  the 
osseous  system  generally. 

Of  the  new-formations,  those  charac- 
terised by  slowness  of  growth  and  other 
signs  of  benignancy  are,  by  preference, 
selected  by  the  process  of  calcification. 
The  enchondromata  are  peculiarly  prone  to 
petrifaction  with  or  without  true  ossifica- 


tion.   In  them,  as  in  other  tumours,  the 
ceUs  are  invaded  subsequently  to  the  matrix. 
The  fibromata  may  undergo  interstitial  or,  | 
much  more  rarely,  capsular  calcification,  j 
Uterine  fibroids  are  now  and  again  observed^ 
to  be  converted  into  stony  masses. 

Hhe psammomata  which,  on  anatomica. 
grounds,  are  by  Cornil  and  Eanvier  classed 
with  the  sarcomata,  are  typical  of  calcified 
neoplasias.  They  are  small,  concentrically 
laminated,  globular  concretions  found  in  the 
choroid  plexuses  and  other  parts  of  the  pia 
mater.  The  deposit  affects  chiefly  the 
walls  of  the  capillaries. 

Cysts  are  sometimes  converted  into  a 
kind  of  shell  or  carapace.  This  is  notably  ' 
the  case  in  hydatid  and  atheromatous  or 
sebaceous  tumours.  Calcification  may  oc- 
cur as  a  secondary  change  in  hypertrophy 
of  the  thyroid  gland,  where  it  is  usually 
seen  in  the  form  of  cretaceous  nodules. 

Fragments  of  a  calcified  growth  appear 
opaque  when  viewed  by  transmitted  Hght. 
The  constituent  cells  may  be  completely 
hidden,  but  their  outline  becomes  apparent 
on  the  addition  of  a  dilute  mineral  acid. 
The  chinks  or  clefts  present  in  these  tumours 
must  not  be  mistaken  for  the  lacunae  of  true 
bone.  They  do  not  contain  corpuscular 
elements.  Calcification  is  the  essential  pro- 
cess in  the  formation  of  salivary  and  many 
urinary  calculi.  In  the  majority  of  cases 
of  calcareous  infiltration  the  salts  consist 
of  calcic  carbonate  and  tribasic  phosphate. 
Augustus  J.  Pepper. 

CALCULUS,  Prostatic.  See  Prostate, 
Diseases  of  the. 

CALCULUS,  Renal.     See  Nephroli- 

THIASIS. 


CALCULUS,  Urethral. 

THE  Urethra. 


See  Stone  in 


CALCULUS,  Urinary. — Urinary  con- 
cretions assume  different  forms,  and  exhibit 
great  varieties  both  in  their  general  ap- 
pearance and  chemical  constitution. 

The  most  common  forms  are  simple 
calculi  of  uric  acid  or  of  oxalate  of  lime,  and 
the  compound  calcuH  of  phosphate  of  lime, 
with  ammonio-magnesian  phosphate,  or  of 
either  of  the  above  elements  with  mixed 
phosphates.  Less  frequently  observed  cal- 
cuh  are  those  of  urate  of  ammonia,  of  triple 
phosphate,  and  of  cystine.  The  most  rare 
forms  of  urinary  calculi  are  those  com- 
posed of  xanthic  oxide,  pure  phosphate  of 
lime,  and  of  carbonate  of  lime.  In  this 
country  uric  acid  calcuh  make  up  about 
25   per   cent,   of  the  whole  number,   the 
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fusible  or  mixed  phosphatic  calculi  about 
10  per  cent.,  and  the  oxalate  of  lime  calculi 
about  15  per  cent.  The  relative  proportions 
of  the  forms  of  calculi  would  seem,  accord- 
ing to  the  investigations  of  Indian  collec- 
tions by  Dr.  H.  V.  Carter,  to  vary  in 
different  countries. 

The  uric  acid  calculus  has  a  smooth 
or  shghtly  nodulated  surface,  is  of  a  reddish- 
brown,  yellow  or  fawn  colour,  is  more  or  less 
ovoid  in  shape,  and  hard  and  compact.  It 
is  met  with  in  greatly  varying  sizes,  some  | 
stones  weighing  but  a  few  grains,  and  others 
from  six  to  eight  ounces.  The  central 
portions  are  for  the  most  part  darker  than 
the  peripheral.  On  the  application  of  heat 
it  is  found  to  be  combustible,  leaving  very 
little  residue.  It  is  soluble  in  nitric  acid 
with  effervescence ;  and,  on  evaporation, 
with  the  addition  of  a  few  drops  of  am- 
monia, presents  a  blood-red  hue.  It  is  also 
soluble  in  a  dilute  solution  of  potash,  and  of 
carbonate  of  potash,  but  is  insoluble  in 
water,  alcohol,  and  dilute  hydrochloric  acid. 

The  oxalate  of  lime  or  mulberry  cal- 
culus is  mostly  darkish  brown  in  colour, 
varying  from  this  to  a  dark  green,  yellowish- 
brown,  bright  yellow  or  white.  It  usually 
presents  sharp  angular  projections,  or  has 
a  very  rough  and  tuberculated  surface.  It 
is  spherical  in  shape,  is  very  hard  and  com- 
pact, and,  on  section,  exhibits  a  laminated 
and  finely  granular  texture.  The  oxalate 
of  lime  calculus,  in  its  ordinary  form,  is 
usually  single,  but  there  is  a  variety  of  this 
concretion  called  '  the  hemp-seed  calculus,' 
consisting  of  very  small,  pale,  and  smooth 
bodies,  which  are  sometimes  found  in  large 
numbers  in  the  kidney. 

The  white  variety  of  mulberry  calculus 
is  crystalline,  and  consists  of  nearly  pure 
oxalate  of  lime.  This  form  is  very  rare. 
Oxalate  of  lime  calculi  are  found  to  be 
soluble  in  hydrocliloric  acid,  but  insoluble 
in  acetic  acid  and  in  water.  They  burn 
with  a  white  glow  under  the  blow-pipe,  and 
the  moistened  residue  gives  an  alkaline 
reaction. 

The  ammonio-magnesian  or  triple  phos- 
phate calculus  is  rare,  and  very  few  speci- 
mens are  to  be  found,  even  in  the  largest 
collections.  The  calculus  is  usually  large, 
and  has  been  found  mostly  in  men  of  ad- 
vanced Hfe.  It  is  more  or  less  oval  in 
shape,  white  in  colour,  with  a  beautifully 
crystalline  surface  ;  on  section  it  is  found  to 
be  indistinctly  lamellated.  In  some  speci- 
mens the  texture  is  compact,  in  others 
soft  and  friable. 

The  arnmonio-magncsian  phosphate  of 
limej   or  fusible   calculus   is   of   frequent 


occurrence,  and  often  attains  a  consider- 
able size ;  the  largest  specimens  in  collec- 
tions of  calculi  being  mostly  of  this  variety. 
This  calculus  is  of  a  white  colour,  usually 
globular  or  ovoid,  but  sometimes  very 
irregular  in  shape,  light  as  compared  with 
other  forms  of  stone,  and  brittle  or  quite 
soft.  It  is  this  material  that  forms  the 
well-known  incrustation  on  foreign  bodies 
introduced  into  the  bladder. 

The  cystic  oxide  or  cystine  calculus  is 
small,  and  rounded  or  oval  in  shape,  with 
a  smooth  or  slightly  tuberculated  surface, 
and  has  a  yellowish-white  or  pale  green 
colour.  It  has  a  glistening  appearance, 
and  on  section  gives  off  a  peculiar  garUc- 
like  odour.  It  is  combustible  and  bums 
with  a  bluish  flame  and  characteristic 
odour,  and  is  soluble  in  nitric  and  other 
mineral  acids.  It  contains  above  25  per 
cent,  of  sulphur.  This  variety  of  calculus 
is  formed  in  the  kidney,  and  has  a  tendency 
to  recur  in  the  same  patient.  There  seems 
to  be  some  hereditary  predisposition  to  its 
formation,  as,  according  to  Poland,  out  of 
twenty-two  collected  cases,  ten  occurred 
in  four  families. 

The  xanthic  oxide  is  probably  the  rarest 
form  of  urinary  calculus,  four  instances 
only  having  been  recorded.  The  smallest 
of  these  weighed  eight  grains,  and  the 
largest  339  grains.  It  presents  a  smooth 
surface,  and  a  cinnamon-brown  or  reddish- 
yellow  colour,  and  is  made  up  of  concentric 
wavy  laminae.  It  leaves  very  little,  if  any, 
residue  on  combustion,  and  is  soluble  in 
the  mineral  acids. 

The  phosphate  of  lime  calculus  is  very 
rare  in  the  pure  form.  It  is  hard  and  com- 
pactly laminated,  and  has  a  smooth,  por- 
ceUanous  surface.  "When  submitted  to  the 
blow-pipe,  it  whitens  but  does  not  fuse, 
and  is  soluble  in  hydrochloric  acid  with- 
out effervescence.  Phosphate  of  lime, 
though  very  seldom  met  with  as  a  true 
renal  or  vesical  calculus,  forms  the  bulk 
of  the  so-called  '  bone-earth '  calculi,  or  the 
soft  amorphous  masses  of  deposit  so  fre- 
quently found  in  cases  of  diseased  bladder 
with  decomposed  urine. 

Carbonate  of  lime  enters  into  the  com- 
position of  some  few  forms  of  prostatic 
concretion,  and  is  occasionally  met  with  in 
animals,  but  very  rarely,  if  ever,  forms  a 
true  urinary  calculus  in  the  hmnan  sub- 
ject. 

A  mixed  or  alternating  calculus  is  one 
made  up  of  different  layers  of  any  of  the 
foregoing  varieties.  This  mixed  composi- 
tion is  the  result  of  changes  in  the  condi- 
tion of  the  urine  at  different  stages  of  the 
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growth  of  the  stone.  Hence  a  change  of 
residence,  even  from  one  part  to  another  of 
the  same  country,  or  a  material  alteration 
in  the  habits  of  Hfe  of  the  patient,  may  be 
promoting  causes.  The  most  frequent  com- 
binations are  :  a  nucleus  of  uric  acid  with 
a  body  of  pure  uric  acid  or  of  urates  and 
a  crust  of  phosphates  ;  a  nucleus  and  body 
of  oxalate  of  lime,  and  a  crust  of  irregular 
thickness,  composed  partly  of  phosphates, 
partly  of  uric  acid ;  a  nucleus  of  uric  acid 
or  of  urate  of  ammonia,  surrounded  by 
alternating  layers  of  uric  acid  and  mixed 
phosphates. 

The  so-called  fibrinous,  sanguineous,  and 
nro-steaUth  calcuh  being  simply  concre- 
tions of  organic  matter,  and  not  crystalline 
formations,  need  not  be  considered  here. 

The  development  and  growth  of  each 
of  the  ordinary  forms  of  urinary  calculus 
are  associated  with  a  somewhat  character- 
istic condition  of  the  urine.  In  the  uric 
acid  diathesis  this  secretion  is  scanty, 
highly-coloured,  and  deposits  on  cooling 
distinct  coloured  crystals  of  uric  acid,  form- 
ing the  well-known  '  gravel '  or  '  cayenne- 
pepper  '  deposit.  A  reddish-yellow  '  brick- 
dust  '  sediment — probably  urate  of  ammonia 
— which  disappears  on  the  application  of 
heat,  or  on  pouring  water  into  the  vessel 
containing  the  urine,  is  common  in  health 
and  must  not  be  confounded  with  the  uric 
acid  deposit.  In  cases  of  oxalate  of  lime 
calculus,  the  urine  is  pale  and  abundant 
without  sediment,  and  generally  contains 
traces  of  blood,  and  crystals  of  oxalate  of  lime 
may  sometimes  be  detected  on  microscopic 
examination.  In  association  with  phos- 
phatic  calcuU,  the  urine  is  pale  and  copious. 
It  soon  decomposes,  and  then  becomes  very 
offensive.  It  is  very  often  alkaliae,  and 
contains  much  mucous  deposit.  See  Stone 
IN  THE  Male  Bladder.      T.  W.  Crosse. 

CALCULUS,  Vesical.  See  Stone  in 
the  Male  Bladder;  Stone  in  the  Female 
Bladder. 


CALLISEN'S    OPERATIOlSr, 

Colotomy. 

CALLUS.     See  Fractures. 


See 


CALOMEL    VAPOUR-BATH.— In 

the  opinion  of  Mr.  Henry  Lee,  who  has 
long  advocated  calomel-fumigation  in  the 
treatment  of  constitutional  syphilis,  the 
most  convenient  apparatus  to  use  in  giving 
a  calomel  vapour-bath  is  one  that  sublimes 
the  calomel  and  boils  the  water  at  the 
same  time.  Mr.  Lee's  apparatus  consists 
of  a  metal  receptacle  with  perforated  walls, 


in  which  the  lamp  is  placed,  and  imme- 
diately over  the  wick  is  a  small  circular 
plate,  on  which  from  ten  to  twenty  grains  of 
calomel  are  placed,  and  around  this  plate 
is  a  depression,  into  which  is  poured  boil- 
ing water.  The  lamp  having  been  hghted 
and  the  apparatus  placed  on  the  ground, 
the  patient,  covered  from  head  to  foot  by 
a  thick  cloak  of  some  impermeable  ma- 
terial, sits  over  it  on  a  cane-bottomed 
chair,  and  remains  there  for  about  a  quar- 
ter of  an  hour,  surrounded  by  a  mixture 
of  aqueous  vapour  and  sublimed  calomeL 
The  surface  of  the  body,  during  the  bath, 
becomes  covered  by  a  black  deposit  of 
calomel,  which  should  be  disturbed  as  Httle 
as  possible  for  some  hours. 

CANALISATION    OF   CLOT.— The 

process  by  which  restitution  of  the  lumen 
of  a  vessel  is  effected  after  occlusion  by 
organisation  of  a  thrombus. 

This  result  is  an  outcome  of  the  ordinary 
cicatricial  changes  occurring  subsequently 
to  the  vascularisation  of  a  thrombus.  The 
channel  may  be  a  single  one,  as  is  occa- 
sionally seen  after  ligature  in  continuity  of 
an  artery,  the  vessel  not  being  completely 
divided.  The  channel  in  this  case  is  con- 
siderably smaller  than  the  original  one.  In 
other  cases  the  clot  may  become  permeated 
by  numerous  channels,  a  condition  some- 
times noticed  after  thrombosis  of  the  larger 
veins,  such  as  the  ihacs.  In  either  case  the 
permanent  channel  is  due  to  the  enlarge- 
ment of  one  or  more  of  the  new  blood- 
vessels formed  during  vascularisation  of  the 
clot.  This  enlargement  is  effected  by  the 
shrinking  of  the  young  connective  tissue 
forming  the  organised  thrombus,  aided,  in 
some  degree  perhaps,  by  the  intravascular 
pressure.  G.  H.  Makins. 

CANALISATION  OF  THE  PRO- 
STATE (Perforation  of  Prostate.  Forcible 
Catheterism). — This  operation  was  formerly 
practised  in  prostatic  retention  of  urine, 
when  the  catheter  could  not  be  passed.  A 
No.  10  stout  silver  catheter  with  a  conical 
point  was  passed  down  to  the  prostatic  ob- 
struction, kept  steadily  in  the  middle  Hne, 
and  the  shaft  forcibly  depressed  until  the 
point  penetrated  the  base  of  the  middle 
lobe  and  entered  the  bladder.  Sometimes 
the  catheter  was  made  with  a  terminal 
orifice,  through  which  a  sharp-pointed  stylet 
could  be  protruded,  to  prepare  a  way  for  the 
catheter.  "When  the  bladder  was  reached, 
the  catheter  was  retained  for  a  day  or  two, 
and  then  immediately  replaced  by  another, 
and  so    on,   until  the   surgeon   considered 
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that  the  false  passage  had  become  a  per- 
manent canal.  Owing  to  the  introduction 
of  soft  catheters  of  all  shapes,  the  operation 
belongs  entirely  to  the  past.  Patients  so 
treated  were  exposed  to  grave  risks.  It  can 
only  be  justifiable  now,  when  the  case  is 
argent  and  the  surgeon  beyond  reach  of 
soft  catheters,  or  instruments  for  suprapubic 
tapping  or  aspiration. 

G.  BucKSTON  Browne. 

CANCER  is  a  term  used  differently  by 
different  authorities.  By  some  it  is  em- 
ployed as  equivalent  to  carcinoma;  by 
others  as  a  generic  term  for  any  truly 
malignant  growth.  See  Carcinoma  ;  Sab- 
coma  ;  Malignant  Tumours. 

CANCRUM  ORIS.  Synon.:  Noma  of 
the  mouth,  Gangrenous  stomatitis. — A  rare 
form  of  gangrene  of  the  lips  and  cheeks  in 
weakly  children,  often  after  an  acute  fever  : 
it  is  painless,  rapid,  and  intractable,  and 
causes  death  by  blood-poisoning,  or  bron- 
chitis, or  pneumonia. 

Although  there  are  many  intermediate 
forms  of  disease  between  cancrum  oris  and 
ulcerative  stomatitis,  yet  a  marked  case  of 
cancrum  oris  cannot  be  mistaken.  The 
cheek  is  hard,  hot,  glossy,  swoUen,  cedema- 
tous,  invaded  by  a  spreading  patch  of  gan- 
grene which  is  black  edged  with  red ;  the 
whole  thickness  of  the  cheek  is  killed  and 
putrid ;  the  bones  are  bare,  grey,  and  dead ; 
the  teeth  come  out.  The  disease  may  be- 
gin in  the  substance  of  the  cheek,  without 
visible  disease  of  the  mucous  membrane ; 
but  usually  the  rnucous  membrane  is 
affected  early  or  primarily.  The  disease 
is  at  first  insidious  and  often  neglected, 
attacking  as  it  does  those  children  who 
are  always  weakly  and  ill-fed.  Even  after 
it  has  gone  on  to  perforation,  there  is 
strange  freedom  fynvn  pnin^  strange  in- 
diflerence  to  ike  kole  in  tLe  cheek,  save  for 
the  difficulty  in  taking  food ;  the  child  will 
even  finger  it  inquisitively,  and  cover  it 
with  the  hand  while  swallowing.  Later, 
the  child  becomes  exhausted  and  stupefied, 
or  delirious  and  feebly  restless,  and  dies 
either  suddenly,  as  if  firom  sheer  exhaustion, 
or  poisoned  by  the  products  of  putrefaction, 
or  from  bronchitis  or  pneumonia  due  to 
inhalation  ol  tlfesfi  pTOdiudlf §. 

In  one  case  at  least,  both  cheeks  have 
been  attacked.  It  is  almost  confined  to 
children  of  a  few  years  old :  in  two  cases  of 
adults  it  is  noted  that  there  seemed  to  be 
more  suffering  than  children  feel. 

Cancrum  oris  is  something  more  than 
Btomatitis,  but  it  often  begins  in  stomatitis, 


and  has  much  in  common  with  it.  AU  forms 
of  stomatitis,  except  the  special  ulcerations 
of  syphiUs  and  tubercular  disease,  are  due  in 
part  to  ill-health  and  severe  depression ;  the 
mucous  membranes  being  as  much  a  regis- 
ter of  the  general  health  as  the  skin.  The 
same  causes  predispose  the  child  to  cancrum 
oris ;  it  is  a  disease  of  children  depressed  by 
all  the  evils  of  the  worst  poverty ;  it  follows 
measles,  typhoid,  scarlet  fever,  ague,  or 
some  such  cause.  Bad  drainage,  the  fre- 
quent cause  of  sore-throat  and  ulcerative 
stomatitis,  probably  also  is  at  work  in  can- 
crum oris.  It  may  follow  the  abuse  of 
mercury  (West),  or  the  prolonged  suppura- 
tion of  a  bad  bum. 

As  regards  successful  treatment  it  is 
almost  hopeless :  the  recorded  deaths  are 
13  out  of  18  (Hinder),  8  out  of  10  (West), 
20  out  of  21  (Rilliet  and  Barthez),  all  out 
of  36  (Taupin  of  Paris).  With  more  cheerful 
statistics  comes  a  doubt  whether  those 
cases  that  recovered  were  all  cases  of  real 
cancrum  oris. 

These  three  points,  then,  mark  it  off  fi*om 
ulcerative  stomatitis :  1.  Its  destruction 
of  the  whole  thickness  of  the  cheek.  2, 
Its  almost  certain  fatality.  3.  Its  advance, 
quite  unchecked  by  chlorate  of  potash. 
Still,  between  it  and  ulcerative  stomatitis 
there  are  intermediate  forms,  and  there 
is  no  evidence  that  the  difference  is  more 
than  one  of  degree. 

Pathology. — There  are  two  views :  one, 
that  it  is  only  a  local  expression  of  the 
general  low  vitality  of  the  child — a  local 
death  preceding  death  itself,  Hke  the  loss 
of  hair  or  nails  after  a  fever,  or  the  slough- 
ing of  the  penis  after  typhus  (Holmes) ; 
the  other,  that  it  is  due  to  a  special  poison. 
As  regards  the  first  view,  the  difficulty  is  to 
see  why  the  cheek  should  be  thus  singled 
out.  In  other  forms  of  gangrene  fi:om  mal- 
nutrition, as  in  diabetes,  and  after  loss  of 
blood  and  exhaustion,  the  gangrene  is  of  the 
extremities.  The  cheek  is  so  richly  suppHed 
with  blood,  so  quick  to  heal,  that  it  would 
hardly  be  the  first  part  of  the  body  to  give 
way  under  a  general  depression,  but  rather 
the  last. 

As  regards  the  other  view,  it  may  be 
that  in  cancrum  oris  some  other  agent  is 
added  to  those  already  at  work  upon  the 
health  of  the  child.  This  fresh  factor  is 
not  the  lingering  effects  of  a  fever  through 
which  the  child  may  have  recently  passed, 
for  cases  of  cancrum  oris  occur  without 
this.  Nor  is  it  only  the  evils  of  poverty ; 
for  in  that  case  cancrum  oris  would  be 
much  more  common.  Rather  it  is  probable 
that  this  added  something  is  imported  from 
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without ;  that  it  is  a  fresh  disease,  a  poison 
like  the  poison  of  syphihtic  phagedsena  and 
hospital  gangrene,  perhaps  indeed  the  very 
same  as  these.  These  diseases  are  con- 
tagious; all  they  require  is  a  proper  soil 
and  cultivation.  And  that  cancrum  oris 
has  not  yet  been  proved  to  be  contagious, 
or  to  spread  an  epidemic  of  phagedsena, 
is  due  to  its  rarity,  and  to  the  prompt 
treatment  given  to  it ;  and  also,  as  Hutchin- 
son suggests,  to  the  iEact  that,  as  its  process 
is  very  rapid  and  almost  wholly  one  of 
gangrene,  it  destroys  its  own  Uving  pus- 
cells  and  nuclei,  and  thus  limits  its  own 
power  of  spreading  by  contagion. 

Thus,  as  phagedsena  is  a  contagious 
disease,  invading  syphilitic  sores— primary, 
secondary,  and  tertiary  —  commonly  in 
young,  fair,  thin-skinned  patients,  whose 
secondaries  are  of  an  ulcerative  type ;  attack- 
ing the  patient,  in  many  cases,  more  than 
once ;  laying  hold  on  chancres  of  the  glans 
more  often  than  those  of  the  foreskin,  and 
on  foul  ones  more  often  than  clean  ones ; 
so  cancrum  oris  also  is  phage  dsena,  invad- 
ing the  weakened  or  abraded  or  akeady 
ulcerated  mucous  membrane  of  the  mouth 
in  half-starved,  fever-wasted  children,  or 
possibly  first  entering  the  chculation,  and 
then  finding  in  the  cheek  a  suitable  soil  for 
development. 

As  yet,  no  organism  has  been  isolated 
from  cancrum  oris,  nor  has  the  disease 
been  inoculated.  Dr.  Sansom,  examining 
the  blood,  urine,  faeces,  and  discharge  from 
a  case  on  the  third  day,  found  in  all  of 
them  small  highly  refractile  bodies,  like 
colourless  crystals,  about  one-twentieth 
part  of  the  size  of  a  red  corpuscle;  their 
movement  was  spontaneous,  rectilinear,  in- 
fluenced by  chemical  agents.  They  formed 
zoogloea-like  masses,  and  became  fewer 
with  haemorrhage  and  fall  of  tempera- 
ture. The  blood,  injected  into  mice,  pro- 
duced septicEemia  and  death,  with  multi- 
plication of  the  refractile  bodies;  the  dis- 
charge, injected  into  a  cat's  abdominal 
cavity,  produced  fatal  peritonitis,  but  no 
refractile  bodies  were  found  in  the  blood. 
{Med.-Chir.  Trans.  Ivi.)  In  a  second  case 
of  cancrum  oris.  Dr.  Sansom  did  not  find 
these  refractile  bodies.  In  the  first  case, 
he  found  the  white  cells  irregular,  diffluent, 
granular,  and  unduly  numerous,  the  red 
cells  unduly  small.  The  nature  and  action 
of  these  refractile  bodies  remains  uncertain ; 
but  the  observation  is  of  great  value. 

Lastly,  it  may  be  observed  that  Mr. 
Hutchinson's  teaching  as  to  cancrum  oris 
is  more  in  favour  of  this  view  than  it  was. 
In  1856  he  says  it  differs  from  ulcerative 


stomatitis  probably  in  degree  only — that  it 
is  only  an  intense  and  rapid  form  of  it; 
though  he  does  not  deny  that  possibly 
mere  ulcerative  stomatitis  may  be  con- 
nected with  a  specific  poison.  In  1877  he 
classes  together  cancrum  oris  and  noma  as 
forms  of  sloughing  phagedsena,  and  thus  as 
allied  to  or  identical  with  the  contagious 
diseases  called  hospital  gangrene  and  syphi- 
litic phagedaena. 

The  treatment  of  cancrum  oris  is  very 
discouraging.  Every  case  of  ulceration  of 
the  mouth  of  a  child  must  be  carefully 
watched.  If  it  does  not  improve  under 
large  doses  of  chlorate  of  potash,  with  wine, 
tonics,  good  food  and  air,  and  local  treat- 
ment, chloroform  must  be  given,  the  cheek 
must  be  exposed,  rubbed,  and  dried,  and 
then  carefully  and  slowly  soaked  with  the 
strongest  nitric  acid.  A  saturated  solution 
of  bicarbonate  of  soda  or  potash  should  be 
at  hand,  to  guard  the  action  of  the  acid. 
The  application  may  be  necessary  more 
than  once. 

If  the  child  is  not  seen  till  the  cheek  is 
red,  hard,  and  swoUen,  the  acid  must  be 
applied  at  once,  and  poultices  externally. 
If  the  black  patch  of  gangrene  has  already 
appeared,  it  is  useless  to  cauterise  the  inside 
of  the  cheek ;  it  is  best  at  once  to  punch 
out  the  rotten  slough,  to  scrape  and  dry  the 
hole  all  round  as  much  as  possible  without 
making  it  bleed,  removing  as  much  dead 
tissue  as  will  come  away,  and  then  to  apply 
the  acid  fr-eely.  But  in  such  a  case,  the 
sodden  putrid  tissues  are  apt  to  suck  up 
the  acid,  and  prevent  its  reaching  the  ever- 
advancing  edge  of  the  disease,  and  repeated 
appHcations  only  make  bad  worse.  Since 
this  is  so,  might  it  not  be  better,  when 
once  the  whole  thickness  of  the  cheek  has 
sloughed,  to  excise  the  whole  slough  with 
the  knife  ?  If  the  knife  were  carried  clear 
round  the  disease,  the  first  suspicious  spot 
in  the  granulating  wound  would  be  imme- 
diately seen,  and  if  only  the  angle  of  the 
Hps  were  saved,  the  deformity  might  not 
after  all  be  very  bad.  The  use  of  the  actual 
cautery,  as  Trousseau  recommends  it  in  ad- 
vanced cases,  *  by  repeated  apphcation,  in- 
cluding the  whole  thickness  of  the  cheek, 
the  gums,  and  the  exposed  bone,'  is  at 
least  as  severe.  Both  acid  and  cautery 
leave  an  eschar,  which  hides  the  spread  of 
the  disease  and  hinders  their  own  further 
efficacy.  It  is  possible  that,  in  some  cases, 
free  excision  might  save  life,  where  they 
would  not.  Stephen  Paget. 

CAPELLINE  BANDAGE.    See  Ban- 

DAGES. 
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CANQUOIN'S    PASTE.       See    Caus- 


tics. 


CARBOLIC  ACID. 

Surgery. 


See  Antiseptic 


CARBUNCLE  {Syn.\  Anthrax)  is  a 
specific  local  inflammation  of  the  superficial 
connective  tissue,  affecting  to  some  extent 
the  skin,  and  characterised  by  numerous 
openings  which  lead  to  a  subcutaneous 
slough. 

Its  Causes  are  similar  to  those  which 
produce  boils.  It  is,  however,  usually  found 
in  those  who  are  past  middle  life.  Men  are 
more  subject  to  the  disease  than  women. 
It  attacks  those  who  are  debihtated  by  too 
good  or  too  poor  living.  Thus,  the  plethoric 
and  gouty  suffer  from  it  as  well  as  con- 
valescents from  zymotic  disease,  and  women 
who  have  been  weakened  by  prolonged 
lactation.  There  is  often  a  history  of  ante- 
cedent dyspepsia.  The  diabetic  are  especially 
liable  to  it,  and  according  to  Billroth,  it  is 
also  frequent  among  ursemij?  patients.  It 
has  been  known  to  foJow  the  eating  of 
diseased  meat.  The  locality  of  the  affection 
is  often  determined,  in  those  who  are  already 
predisposed  to  it,  by  some  friction  or  pres- 
sure. Hence  it  is  apt  to  occur  on  the  nape 
of  the  neck  or  on  the  nates. 

Sy'm;ptoms  and  Cov/rse. — Beginning  as 
a  red,  hard,  and  very  tender  swelling  of 
the  skin,  it  rapidly  spreads  by  the  margins 
untn  a  circumscribed,  somewhat  flattened 
elevation  is  formed,  varying  fi:om  an  inch 
to  six  inches  or  more  in  diameter,  and 
elevated  one  quarter  to  half  an  inch 
above  the  surrounding  integuments.  The 
colour  which  is  at  first  red,  soon  becomes 
dusky,  and  even  livid.  In  less  than  a  week 
vesicles  form  over  the  middle  of  the  swell- 
ing. These  burst  and  leave  a  number  of 
small  openings,  from  which  a  thin  sanious 
discharge  exudes.  As  the  openings  widen, 
a  greyish-yellow  slough  becomes  visible. 
In  the  course  of  a  few  days  they  coalesce, 
and  form  a  ragged  aperture  from  which  pus 
freely  escapes,  accompanied  by  large  masses 
of  slough.  Soon  a  granulating  cavity  is  left 
with  undermined  edges.  By  secondary 
union,  and  by  the  growth  of  the  granula- 
tions, this  is  converted  into  a  healing  ulcer, 
which  rapidly  contracts  and  skins  over. 
A  puckered  and  somewhat  discoloured  scar 
remains. 

The  disease  is  usually  single.  Some- 
times it  shows  a  tendency  to  creep  at  the 
margins  while  the  sloughs  are  being  dis- 
charged at  the  centre.  The  duration  may 
vary  from  two  or  three  weeks  to  several 


months.  It  is  apt  to  assume  a  chronic 
form  in  weakly  patients,  or  where  the  thick 
skin  retards  the  formation  of  the  apertures 
by  which  the  slough  is  discharged. 

There  is  often  considerable  consti- 
tutional disturbance  preceding  the  out- 
break, such  as  chilliness,  or  even  rigors, 
feverishness,  irritability,  and  dyspepsia. 
"While  the  swelling  is  growing,  the  fever 
may  be  of  the  sthenic  type,  and  the  pain  is 
of  an  intense,  throbbing  character.  In  the 
aged,  and  in  those  in  whom  the  affection 
has  lasted  two  or  three  weeks,  great  prostra- 
tion, with  a  typhoid  condition,  may  super- 
vene, and  there  is  danger  that  death  may 
occur  from  exhaustion  or  pyaemia.  When 
the  scalp  is  affected  head-symptoms  may 
ensue,  and  the  patient  may  sink  from  coma 
preceded  by  dehrium. 

Pathology. — A  carbuncle  may  be  looked 
upon  as  a  collection  of  boils,  and  it  differs 
from  them  chiefly  in  the  large  destruction 
of  skin  by  which  it  is  attended.  It  is 
probable  that  the  disease  attacks  first  the 
sebaceous  glands  of  the  hair-follicles.  Its 
chief  site  is  in  the  connective  tissue  around 
them  and  immediately  beneath  the  skin. 
The  slough  is  composed  of  connective  tissue 
infiltrated  with  fibrinous  exudation  and 
leucocytes.  It  is  full  of  oil-globules  from 
the  disintegration  of  these  structures,  and 
its  evascular  condition  is  shown  by  the 
dirty  yellowish-grey  surface  exposed  when 
free  incisions  are  used.  The  muscles  are 
rarely  attacked.  It  may  sometimes  give 
rise  to  plugging  of  the  veins,  and  in  this 
way  lead  to  pyaemia. 

Diagnosis.  —  Carbuncle  may  be  dis- 
tinguished from  a  boil  by  its  size,  by  the 
numerous  openings,  by  the  livid  colour,  and 
by  the  fact  that  it  is  rarely  multiple.  From 
other  phlegmonous  inflammations  it  may 
be  known  by  its  circxmiscribed  character, 
its  brawny  hardness,  and  the  sieve-like 
perforations  of  the  central  covering.  The 
pecuHar  character  of  the  eschar  will  usually 
suffice  for  the  recognition  of  Malignant 
Pustule. 

The  Treatment  by  local  means  may  be 
classed  under  four  heads — 

(1)  Two  free  incisions  may  be  made  at 
right  angles  to  each  other  through  the 
slough  into  the  living  structures  beneath 
and  beyond.  This  method  reHeves  pain 
and  facihtates  the  discharge  of  the  slough, 
but  it  is  attended  with  so  much  bleeding 
that  it  should  only  be  used  in  the  young 
and  robust. 

(2)  The  same  advantages  can  generally 
be  obtained  by  the  use  of  potassa  fasa, 
small  pieces  of  which  should    be  thrust 
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through  the  openings  into  the  slough  be- 
neath. If  the  openings  are  slow  to  form, 
or  not  large  enough,  small  incisions  may 
be  made  before  inserting  the  caustic.  By 
this  plan  the  gangrenous  mass  is  speedily 
and  with  little  pain  converted  into  a  blackish 
gelatinous  material,  which  is  easily  dis- 
charged. Care,  however,  should  be  taken 
to  prevent  the  caustic  from  injuring  the 
adjacent  skin  by  the  use  of  rags  dipped  in 
vinegar. 

(3)  Pressure  by  means  of  strapping 
carried  over  the  swelling  to  the  sound 
parts  around  has  been  strongly  advocated. 
An  opening  should  be  left  for  the  escape  of 
the  discharge. 

(4)  An  expectant  treatment  with  applica- 
tions of  linseed  poultice  or  resin  ointment. 

After  the  employment  of  methods  (1)  and 
(2),  a  mixture  of  carbohc  acid  and  olive  oil 
(1  to  40),  or  boracic  acid  ointment,  forms  a 
good  application.  The  pain  may  be  allayed 
by  the  addition  of  the  extracts  of  opium  or 
belladonna  to  poultices  or  water-dressiags. 
Plenty  of  nutritious  food  should  be  given, 
accompanied  by  alcoholic  stimulants  when 
the  patient  is  in  a  debilitated  condition. 
Dilute  sulphuric  acid  with  quinine  and  iron 
is  beneficial. 

Facial  Carbuncle.  —  Ordinary  car- 
buncles occur  upon  the  face,  which  do  not 
differ  in  their  course  from  those  situated  in 
other  regions.  Occasionally,  however,  we 
see  a  very  acute  and  fatal  affection,  which 
has  some  resemblance  to  the  ordinary  form, 
and  has  been  described  as  Malignant  facial 
carbuncle.  This  usually  follows  the  ac- 
cidental inoculation  of  some  animal  poison. 
Thus,  the  writer  has  seen  it  attack  the  lip 
of  a  woman  who  had  been  scratched  by  a 
child  with  severe  scarlet  fever,  and  the  lip 
?jf  a  man  who,  after  circumcision,  had  pro- 
bably conveyed  to  it  some  matter  from  the 
sloughy  wound  which  followed  the  operation. 

It  is  generally  seen  at  an  earlier  period 
of  life  than  ordinary  carbuncle, — e.g.  be- 
tween the  ages  of  twenty  and  thirty.  Be- 
ginning as  an  itching  pimple,  usually  upon 
the  upper  or  lower  Hp,  the  swelling  rapidly 
affects  the  whole  lip,  which  is  soon  four  or 
five  times  the  natural  size.  It  is  brawny, 
livid,  and  very  painful.  Numerous  pustules 
or  vesicles  form,  especially  upon  the  red 
surface  of  the  Up.  The  inflammation  ex- 
tends upwards  towards  the  eye,  or  down- 
wards towards  the  clavicle.  The  eyeball 
may  protrude.  Severe  pyrexia  with  rigors 
accompanies  the  local  disturbance.  Pain 
in  the  side,  bloody  sputa,  and  other  indica- 
tions of  lung-implication  foUow,  and  the 
patient  may  succumb  to  pyaemic  phlebitis  in 


a  week  from  the  onset  of  the  malady.  In 
a  small  number  of  cases,  however,  the  con- 
stitutional symptoms  are  less  severe,  and 
the  inflammation  is  not  so  diffuse.  In 
these,  after  free  suppuration  from  several 
points  of  the  surface,  the  lip  may  return  to 
its  ordinary  dimensions,  and  recovery  may 
take  place. 

The  disease  appears  to  be  essentially  a 
phlegmonous  inflammation  of  the  lips  fol- 
lowing a  poisoned  wound,  and  setting  up 
thrombosis  in  the  facial  or  external  jugular 
veins.  The  clots  are  apt  to  extend  upwards 
into  the  cranial  sinuses,  and  detached  por- 
tions may  give  rise  to  purulent  foci  in  the 
lungs.  On  section  of  the  lip,  numerous  small 
abscesses  are  found,  and  not  a  homogeneous 
slough,  as  in  true  carbuncle. 

The  Diagnosis  from  ordinary  carbuncle 
will  depend  upon  the  virulence  of  the  con- 
stitutional symptoms,  the  youth  of  the 
patient,  the  position  and  appearance  of  the 
swelling,  its  tendency  to  spread  along  the 
veins,  and  the  condition  of  the  subcutaneous 
tissues  when  incisions  are  made.  Many 
have  confused  the  disease  with  malignant 
pustule ;  but  in  the  latter  affection  the 
vesicles  are  close  together,  and  grouped  in  a 
ring  round  a  central  blackish  slough;  the 
swelling  is  remarkably  free  from  pain,  and 
there  is  no  suppuration.  In  malignant 
facial  carbuncle  the  pustules  are  scattered 
over  the  surface  of  the  swoUen  lip ;  there  is 
acute  pain,  and  the  deeper  structures  are 
full  of  small  abscesses. 

The  Treatment  is  to  support  the  patient 
with  generous  diet  and  alcoholic  stimu- 
lants, to  give  large  doses  of  quinine,  and 
to  make  free  incisions  into  the  swollen 
tissues.  These  should  be  subsequently 
dressed  with  carboUc  acid  or  some  other 
antiseptic  material.      N.  Davies-Colley. 

GAROINOMA.— Structure.— A  car- 
cinoma  may  be  defined  as  a  tumour  com- 
posed of  epithelial  cells,  generally  contained 
in  alveoli,  the  walls  of  which  are  formed  of 
fibrous  tissue.  The  cells  vary  in  shape  and 
size,  and  as  a  rule  closely  resemble  the 
epithelium  of  the  part  in  which  the  tumour 
has  originated.  Their  shape  depends  also 
on  the  amount  of  pressure  to  which  they 
are  subjected  by  the  surrounding  tissues ; 
they  are  often  multi-nucleated,  and  increase 
both  by  endogenous  cell-formation  and  also 
by  fission.  The  cells  lie  closely  packed  in 
the  alveoli  and  are  not  separated  from  each 
other  by  any  matrix.  The  blood-vessels 
are  well-formed  and  run  in  the  trabeculse, 
not  between  the  individual  cells,  as  in  the 
sarcomata.      Lymphatics  accompany  'the 
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blood-vessels.    The  following  are  the  chief 
groups  of  the  carcinomata. 

1.  Epithelioma  or  squamous-celled  car- 
cinoma. 

2.  Eodent  ulcer. 

8.  Spheroidal-celled  carcinoma  :— 

(a)  Scirrhus. 

(b)  Encephaloid. 

(c)  Colloid. 

4.  Cylindrical-celled  carcinoma;  ade- 
noid cancer ;  adeno-carcinoma. 

1.  Epithelioma. — Clinical  characters. 
Epithelioma,  or  squamous-celled  carci- 
noma, usually  commences  after  forty  years 
of  age.  It  begins  as  a  warty  growth, 
raised  to  a  varyjng  extentabove  the  sur- 
fece,  and  at  the  same  time  growing  to  at" 
least  a  proportionate  extent  into  the  sub- 
jacent tissues.  It  is  this  ingrowth  that 
gives  to  epithelioma  its  typical  induration. 
The  growth  generally  becomes  more  or  less 
papillated,  and  after  a  varying  time  the 
central  part  of  the  free  surface  tends  to 
break  down  and  ulcerate.  In  this  manner  it 
increases  its  area,  spreading  at  the  edges 
and  ulcerating  in  the  centre.  Its  progress 
is  generally  accompanied  by  muchpain. 
The  surrounding  parts  are  infiltrated  and 
destroyed  by  the  new  growth,  which  ex- 
tends with  much  greater  rapidity  than  does 
rodent  ulcer;  the  neighbouring  lymphatic 
glands  are  early  affected,  and  the  epithelio- 
matous  mass  in  them  runs  a  similar  course 
to  the  original  tumour.  Not  infrequently 
the  glandular  tumours  increase  even  more 
rapidly  than  does  the  primary  growth,  and 
attain  a  greater  size. 

Secondary  growths  may  occur  in  the 
viscera,  but  are  comparatively  rare.  In 
mitreated  cases  of  epithelioma,  the  duration 
of  life  varies  with  the  locality,  and  in  some 
cases  may  extend  over  several  years. 

Symptoms. — ^When  an  epithelial  ulcer 
is  fully  developed  it  is  of  a  very  irregular 
shape,  with  a  deeply  excavated  and  irre- 
gular base,  greyish  in  colour,  devoid  of 
healthy  granulations  and  secreting  sanious 
pus ;  the  edges  are  raised  above  the  base 
of  the  ulcer  and  also  above  the  surrounding 
parts;  they  are  warty,  sometimes  ragged 
or  fissured,  and  in  places  apparently  un- 
dermined. On  feeling  the  diseased  part, 
it  will  generally  be  immediately  discovered 
that  there  is  a  certain  amount  of  new 
growth  in  the  tissues,  giving  a  sensation  of 
induration  around  the  ulcer  to  a  varying 
extent ;  it  will  then  be  seen  that  it  is  the 
tumour  itself  which  has  ulcerated,  and  not 
the  tissue  in  which  it  Hes. 

Diagnosis. — Epithelioma  may  be  simu- 
lated by  (1)  innocent  papillomas,  (2)  primary 


and  tertiary  syphilitic  sores,    (3)    simple 
ulcers,  (4)  rodent  ulcer. 

(1)  Simple  warty  growths  and  papO- 
lomas  are  generally  easily  separable  from 
the  epitheliomas ;  for  in  the  former  the 
tumour  is  essentially  an  outgrowth  from 
the  surface  with  little  or  no  infiltration  or 
hardness  of  the  part  from  which  it  springs, 
with  very  sHght  tendency  to  destructive 
ulceration  of  any  kind,  and  with  but  little 
vascularity,  pain,  or  tenderness.  Even  in 
cases  of  long  standing  the  Ijrmphatic  glands 
are  not  diseased.  It  is  chiefly  when  in- 
flamed or  irritated  that  papillomas  bear 
any  strong  resemblance  to  the  malignant 
tumours,  and  it  should  be  remembered  that 
from  the  innocent  papilloma  an  epithelioma 
may  spring;  if,  therefore,  there  is  any  reason- 
able doubt,  treatment  by  excision  should 
not  be  delayed. 

Venereal  warts,  especially  when  by 
pressure  they  have  caused  ulceration  of  the 
prepuce,  occasionally  grow  in  such  a  manner 
as  to  simulate  epithelioma.  The  youth  of 
the  patient  in  most  cases,  and  the  history  of 
previous  urethritis  in  addition  to  the  points 
just  enumerated,  will  generally  clear  up  any 
doubt. 

(2)  Syphilitic  Sores. — Primary  syphilitic 
sores,  especially  when  occurring  on  the  lip, 
may  be  mistaken  for  epithelioma.  The 
youth  of  the  patient  in  many  cases,  the 
very  early  and  very  extensive  swelling  of 
the  glands,  the  amount  of  inflammation 
around,  other  evidences  of  syphilis,  and  the 
special  characters  of  the  sore,  will  in  most 
instances  enable  the  syphilitic  chancre  to  be 
readily  diagnosed. 

Tertiary  ulcers  on  the  tongue  and  else- 
where are  sometimes  not  readily  distin- 
guished from  epitheliomas.  Treatment 
often  clears  up  the  doubt,  but  it  should  be 
borne  in  mind  that  an  ulcer,  originally 
syphilitic,  may  become  the  seat  of  epithe- 
liomatous  new-growth.    See  Tongue. 

(3)  Simple  Ulcers. — Simple  fissures  on 
the  lips,  chronic  ulcers  on  the  legs  with 
thickened  and  raised  edges,  and,  occasion- 
ally, simple  ulcers  on  other  parts  of  the 
body,  occasion  a  slight  difficulty  in  diagnosis, 
which  readily  clears  up  under  adequate 
treatment.     See  Ulcers. 

In  all  cases  where  there  is  doubt  whether 
any  given  ulcer  is  epitheliomatous,  a  very 
small  portion  of  debris  from  the  ulcerated 
edge  may  be  scraped  away  and  put  on  a 
glass  slide,  in  a  little  water,  for  microscopic 
examination.  In  most  cases  where  the 
growth  is  epithelial,  the  cell-nests  typical 
of  this  growth  will  be  seen,  either  entire 
or  in  broken  masses,  in  the  field  of  the 
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microscope,  affording  positive  evidence  of 
the  nature  of  the  ulcer.  If  such  nests  are 
not  seen,  their  absence  does  not  necessarily 
prove  the  innocent  nature  of  the  sore. 

(4)  For  diagnosis  from  rodent  ulcer 
see  Bodent  Ulcer  later  on. 

Structure. — Microscopically,  these  tu- 
mours are  found  to  consist  of  ingrowths 
of  epithelial  cells  arranged  in  the  form  of 
papillse,  columns,  or  cylinders.  On  any 
skin  or  mucous  surface  these  ingrowths  may 
readily  be  traced  to  an  excessive  develop- 
ment of  the  interpapillary  processes  of 
epithelium,  which  will  be  found  gradually 
dipping  further  and  further  into  the  sub- 
jacent tissues.  As  these  epithelial  pro- 
cesses grow  more  deeply  they  throw  out 
lateral  branches,  and,  these  latter  uniting 
with  similar  cell-growths  from  neighbour- 
ing cylinders,  form  a  rude  epithehal  net- 
work. At  the  same  time  that  this  in- 
growth of  cells  occurs,  a  similar  outgrowth 
takes  place,  and  a  warty  excrescence  of 
epithelium  is  formed  on  the  cutaneous  or 
mucous  surface.  As  the  tumour  increases  in 
size,  the  more  superficial  and  central  cells 
perish  and  fall  away,  thus  leaving  the 
deeper  parts  of  the  epithelioma  exposed. 
Such  a  condition  as  this  is  usually  spoken 
of  as  '  ulceration,'  though  there  is  not  pre- 
sent any  true  granulating  surface. 

The  epithelial  cells  of  which  the  cylin- 
ders are  composed  are  usually  large,  very 
irregular  in  shape,  often  possessing  pro- 
cesses, multi-nucleated,  and  sometimes 
evidently  in  the  process  of  proliferating  by 
endogenous  cell-formation.  Embedded  in 
these  columns  are  a  varying  number  of 
cell-nests,  sometimes  very  numerous  in  any 
individual  specimen,  in  other  cases  scarce, 
but  rarely  entirely  absent.  They  appear 
to  be  composed  of  one  or  more  central  cells 
of  a  rounded  shape,  and  often  smaller  than 
their  neighbours ;  sometimes  these  central 
cells  appear  to  have  degenerated,  and  their 
place  is  taken  by  broken-down,  granular 
debris.  Immediately  around  the  centre 
are  small  crescent-shaped  ceUs,  with  their 
concavity  inwards,  and  outside  these  again 
are  layers  on  layers  of  similar-shaped,  but 
larger,  cells.  It  is  probable  that  the  nests 
are  formed  by  the  very  rapid  proliferation  of 
cells  at  various  foci  in  the  tumour,  that  the 
cells  first  formed  at  any  focus  are  pushed 
towards  the  periphery  by  the  constant  and 
rapid  growth  in  the  centre,  and  become 
flattened  or  crescentic  through  the  resistance 
offered  by  the  surrounding  tissues.  The  chief 
significance  of  a  nest  is  that  it  indicates  rapid 
cell-growth,  and  therefore  when  occurring  in 
the  deeper  parts  of  the  skin  is  diagnostic  of 


epithelioma,  for  no  such  formation  occurs 
under  other  circumstances  in  this  situation ; 
although  nests  may  be  present  normally, 
though  rarely,  immediately  beneath  the  free 
surface  of  the  epidermis.  Around  the  ingrow- 
ing columns  there  is  generally  evidence  of 
irritation  of  the  tissues  into  which  the  tu- 
mour is  making  its  way,  and  each  colmnn 
is  more  or  less  surrounded  by  numerous 
leucocytes. 

Locality. — The  most  common  situations 
for  epitheHomata  are  at  the  junctions  of 
mucous  and  cutaneous  surfaces.  They  occur 
on  the  lips — almost  always  the  lower  Hp — 
and  other  parts  of  the  face,  the  tongue, 
the  larynx,  the  oesophagus,  the  rectum 
and  anus;  on  the  penis,  the  scrotum— as 
'  sweep's  cancer  ' — the  vulva,  the  os  uteri ; 
more  rarely  on  the  skin  of  the  extremities 
or  trunk,  especially  in  the  site  of  old  scar- 
tissue  or  of  sinuses  long  discharging,  and 
occasionally  on  the  scalp  and  ear,  in  the 
antrum,  and  in  the  bladder.  Epithelioma 
never  occurs  primarily  in  bone,  but,  as  in 
the  case  of  the  jaw-bone,  it  may  extend  into 
osseous  tissue  from  a  contiguous  mucous  or 
skin  surface.  For  treatment,  see  Malignant 
Tumours. 

2.  EoDENT  Ulcer.  —  Clinical  charac- 
ters.— Kodent  ulcer  occurs  late  in  Hfe,  but 
may  certainly  appear  as  early  as  forty  years 
of  age  or  even  earHer.  Its  common  situation 
is  the  face,  preferably  the  inner  angle  of 
the  eyelids.  Typically,  it  commences  as  a 
small  wart,  the  centre  of  which  ulcerates ; 
the  growth  of  the  wart  and  the  spread 
of  the  ulceration  progress  with  about 
equal  rapidity,  so  that  at  no  time  is 
there  any  large  amount  of  new-growth; 
frequently  the  ulceration  heals  in  one 
place  while  it  spreads  in  another ;  the 
scar,  when  formed,  is  liable  to  again  break 
down. 

The  growth  of  a  rodent  ulcer  is  essen- 
tially slow,  yet  the  rate  of  its  progress 
differs  much  in  different  cases.  Sometimes, 
after  an  interrupted  course  of  fourteen  or 
fifteen  years,  the  whole  extent  of  the  ulcer  i 
is  not  greater  than  could  be  covered  by  a 
half-erown  piece,  whilst,  in  other  cases, 
large  portions  of  the  face  may  be  destroyed 
within  five  or  six  years.  The  growth  ap- 
pears to  extend  most  rapidly  when  it  occurs 
at  a  relatively  early  age. 

"When  fuUy  developed,  a  rodent  ulcer  is 
a  flattened  growth  of  an  irregular  shape^ 
with  a  grey,  smooth,  and  glazed  base,  devoid 
of  healthy  granulations,  di s^b grgrnf^  watfiry 
T)us.__cicatrised  here  and  there^  with  edges 
raised  above  the  level  of  the  ulcer  and  of 
the  surrounding  parts.     Eodent  ulcer  never 
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(causes  glandular  infection,  though  the  glands 
maj'  become  inflamed,  and  even  suppurate. 
But,  although  the  above_  description^  is 
true  of  typical  cases  of  this  disease,  it  is  a 
fact  that  a  rodent  ulcer  may,  though  very 

)  rarely,  attain  a  considerable  size  without 
ulcerating  at  all,  the  surface  remaining 
wai'ty  and  tuberous. 

At  first  a  rodent  ulcer  tends  to  spread 
superficially,  but,  when  it  reaches  bone,  its 
/  progress  is  much  more  rapid,  and  the  os- 
seous  tissue  is  quickly  excavated  and  re- 
moved. Thus,  in  advanced  cases,  a_  great 
part  of  the  skin  of  the  face,  the  eyeljalls,  the 
nasal  cartilages  and  bones,  and  portions  of 
the  calvaria  may  be  entirely  destroyed,  so 
that  the  patient  comes  to  present  a  most 
hideous  appearance.  Yet,  even  in  this  con- 
dition, life  may  be  prolonged  for  years,  for 
the  distant  viscera  never  become  the  seat 
of  disseminated  growths. 

Diagnosis.  —  The  diagnosis  must  be 
made  from  (1)  Epithelioma;  (2)  Lupus; 
(3)  Syphilitic  ulcers. 

(1)  Eodent  ulcer  must  be  more  especi- 
ally separated  from  epithelioma.  The  first 
and  great  difference  is  found  in  the  much 
slower  progress  of  rodent  ulcer;  roughly 
speaking,  epithelioma  will  grow  as  much 
in  a  month  as  a  rodent  ulcer  in  a  year. 
Yet,  here  also  care  is  necessary,  for  epithe- 
liomas may  originate  in  warts  or  pimples 
of  long  standing,  so  that  a  patient  may, 
unless  carefully  questioned,  unintentionally 
mislead  the  surgeon  who  asks  him  how 
long  he  has  had  the  disease.  In  rodent 
ulcer,  the  ulcerated  surface  cicatrises  in 
parts ;  epithelioma  never  cicatrises ;  but  it 
must  be  remembered  that  in  some  rodent 
ulcers  the  surface  is  warty  rather  than 
ulcerated,  though  this  is  quite  the  excep- 
tion. Eodent  ulcer  never  affects  the  glands, 
epithelioma,  after  a  longer  or  shorter 
period,  almost  invariably  does.  The  amount 
of  new-growth  is  generally  much  greater  in 
epithelioma  than  in  rodent  ulcer,  and  the 
surface  is  more  warty.  Rodent  ulcer  does 
not  occur  in  the  most  favourite  sites  of 
epithelioma. 

(2)  From  ulcerative  lupus  rodent  ulcer 
may  be  diagnosed  as  follows: — Lupus  al- 
most always  commences  before  adult  life, 
though  it  may  recur  in  old  age.  It  com- 
monly occurs  in  strumous  subjects.  There 
is  no  evidence  of  warty  new-growth  ;  around 
the  edge  of  the  ulcer  there  are  sometimes 
email  tubercles  which,  by  their  breaking 
down,  cause  an  increase  in  the  extent  of 
the  sore ;  imder  constitutional  treatment  a 
healthy  granulating  surface  may  result,  and 
A  sound  scar  be  formed. 


(3)  Tertiary  syphilitic  ulcers  may  be 
diagnosed  from  rodent  ulcer  by  the  early 
age  of  the  patient  in  many  cases;  the 
evidences  of  syphilis  ;  the  presence  of  pig- 
mented scars  around;  the  much  greater 
rapidity  of  the  ulceration  ;  the  semicircular 
or  serpiginous  shape  of  the  sore ;  the  ab- 
sence of  all  new-growth ;  and  the  success 
attending  the  employment  of  anti-syphilitic 
remedies. 

Structmre.—  A  rodent  ulcer  is  a  growth 
composed  of  embryonic  epithelial  cells,  and 
must,  therefore,  be  included  amongst  the 
carcinomata.     Microscopically,   it  is  found 
to  consist  of  an  overgrowth  of  epithelial 
cells  in  the   deeper  portions  of  the  skin, 
often  apparently  commencing  in  the  seba-  m 
ceous    glands.      The    growth  invades  the 
subcutaneous  tissues  in  the  form  of  large, 
flask-shaped  ingrowths,    frequently    sepa- 
rated from  each  other  by  several  normal 
papillae     and    interpapiUary    processes    of 
epithelium.    The  ceUs  of  which  these  in- 
growths are  composed  are  evidently  epithe- 
lial, but,  nevertheless,  differ  very  markedly  / 
fi:om    those  of  the  rete  Malpighii  and  of  1 
the  squamons  epitheliomata,  chiefly  in  be-  » 
ing  much  smaller.     In  their  further  growth 
they  differ  again  firom  the  ceUs  of  epithe- 
lioma in  their  tendency  to  become  vacuo- 
lated, and  thus  to  form  spaces  in  the  centre 
of  the  ingrowing  masses,  and  in  that,  with 
the  most  rare  exceptions,  they  never  form* 
cell-nests  in  the  epithelial  columns,  as  do  I 
the  cells  of  epithelioma.    In  rodent  ulcer , 
perfectly  normal  inter-papiUary  processes 
may  often  be  found  in  the  midst  of  the 
new-growth.    :This  is  never  the   case  in 
epithelioma.     The  growth  in  rodent  ulcer  ^ 
probably  springs  from  the  glandular  epithe- 
lium in   some  of  the   appendages   of  the 
skin,  and  it  is  owing  to  this  difference  in 
origin  that  the  tumour-growth  differs  from 
that   of  epithelioma,  in  which  the  growth 
always  commences  in  the  surface  epithe- 
lium. 

Locality. — Eodent  ulcers  are  almost  in- 
variably met  with  on  the  face  above  the 
level  of  the  mouth;  perhaps  their  most 
common  seat  is  the  side  of  the  nose  and 
t£e  inner  angle  of  the  orbit.  They  are 
sometimes  found  upon  the  ear  and  the 
scalp.  For  treatment,  see  Malignant 
Tumours. 

3.  Spheroidal-Celled  Carcinomas. — 
The  spheroidal-celled  carcinomas  are  sub- 
divided  into  a.  Scirrhus ;  h.  Encephaloid; 
c.  Colloid. 

Clinical  Characters.  —  Both  scirrhous 
and  encephaloid  cancers  are  most  commonly 
met  with  between  the  ages  of  forty  and 
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sixty;  they  may  occur,  however,  either 
earlier  or  later  than  these  limits.  Typically, 
a  scirrhous  ca/rcinoma  commences  as  a 
firm,  nodular  mass,  which  is  at  first  pain- 
less, and  so  may  attain  considerable  size 
before  being  noticed  by  the  patient.  An 
examination  at  an  early  stage  of  its  growth 
reveals  the  following  characters: — A  tu- 
mour of  variable  size,  surface  irregular  and 
nodulated,  very  hard  indeed  to  the  touch, 
often  fairly  movable  in  the  tissue  or  gland 
in  which  it  Hes — e.g.  in  the  breast — not 
very  painful  or  tender  ;  glands,  if  enlarged, 
very  hard  and  freely  movable.  The  rapidity 
of  growth  varies  greatly,  so  that  in  some 
cases  of  so-called  atrophying  scirrhus  the 
tumour  may  be  no  larger  than  a  walnut 
after  some  three  or  four  years'  growth. 
Such  cases  are  almost  confined  to  the  old, 
and  are  rare.  After  a  varying  time  the 
tumour  becomes  fixed  to  the  surrounding 
tissues ;  the  skin  becomes  dimpled,  puck- 
ered, and  adherent;  the  patient  suifers 
lancinating  or  stabbing  pain,  and  the  tu- 
mour is  tender  on  pressure ;  the  glands 
which  are  affected  alter  in  character,  just 
as  does  the  original  growth.  See  Breast, 
Diseases  of  the ;  Malignant  Tumours. 

Secondary  growths  in  the  viscera  are 
common  in  cases  of  scirrhus,  and  the  bones 
sometimes  become  brittle  and  fracture 
spontaneously.  It  is  doubtful,  however, 
whether  the  firagility  of  the  bones  exists 
except  in  connection  with  the  development 
of  cancer- elements  in  their  structure. 
I  Sometimes  scirrhous  carcinomas  are  prima- 
I  rily  multiple. 

Medullary  carcinomas  grow  much  more 
rapidly  than  the  scirrhous  tumours,  and 
early  become  adherent  to  the  surrounding 
parts.  They  attain  fi-equently  a  great  size, 
and  to  the  touch  are  soft  or  elastic,  and 
sometimes  fluctuating  in  places  where  they 
have  undergone  cystic  degeneration.  In 
their  further  development  they  run  a  course 
similar  to  that  described  as  typical  of  the 
growth'  of  malignant  tumours  in  general. 
See  Malignant  Tumours.  Metastatic 
growths  are  frequent,  and  the  patient  often 
succumbs  within  a  year  from  the  com- 
mencement of  the  disease. 

The  clinical  characters  of  the  colloid 
cancers  are  identical  with  those  of  the 
other  spheroidal-celled  carcinomas,  the  type 
varying  in  different  cases,  and  resembling 
in  some  cases  a  scirrhous,  in  others  a  me- 
dullary, growth. 

Diagnosis. — These  tumours,  when  oc- 
curring in  secreting  glands,  as  is  usually 
the  case,  must  be  distinguished  from  (1) 
the  sarcomata ;  (2)  cysts ;  (3)  abscesses. 


(1)  From  the  sarcomata  they  may  be 
diagnosed  {a)  by  the  greater  age  of  the  pa- 
tient in  whom  they  (the  carcinomata)  usually 
occur.  Thus  sarcoma  of  the  testis  occurs  in 
the  young,  and  even  in  infants ;  carcinoma 
in  middle  age  or  late  in  life.  (6)  By  the 
presence  of  glandular  affections  in  the 
carcinomas  when  the  breast  is  the  organ 
diseased,  and  by  the  absence  of  glandular 
affection  in  aU  sarcomas  of  the  same  part, 
(c)  By  the  greater  softness  and  more 
marked  lobulation  of  the  sarcomata,  by 
the  absence  of  puckering  and  retraction  of 
the  skm,  and  also  of  the  nipple  when  the 
breast  is  the  seat  of  sarcomatous  growth. 
Carcinomas  rarely  grow  in  the  parotid.  In 
the  testis  it  is  often  impossible  to  decide 
the  true  nature  of  a  mahgnant  growth. 

(2)  From  deeply-seated  cysts  and  (3) 
chronic  abscesses  of  the  breast  the  diagnosis 

i  is  often  difficult,  and,  in  some  cases,  impos- 
sible. The  age  of  the  patient,  a  recent 
;  pregnancy  or  miscarriage,  the  greater  soft- 
I  ness  and  tenderness  of  any  enlarged  axillary 
lymphatic  glands,  oedema  of  the  skin,  with 
widely  diffused  tenderness,  and,  perhaps,  an 
indistinct  sense  of  elasticity  or  fluctuation, 
will  all  make  probable  the  presence  of  a 
chronic  abscess.  In  cases  of  doubt,  explora- 
tory puncture  should  always  be  resorted  to. 
Spheroidal-ceUed  carcinomas  sometimes 
commence  in  the  skin,  which  rapidly  gives 
way,  a.nd  allows  of  the  formation  of  a 
'  cancel ous  '  ulcer  with  a  fungating  growth. 
Diagnosis  must  be  made  from  inflamma- 
tory swellings  and  from  the  sarcomata. 
The  rapidity  with  which  the  tumour  in- 
creases, together  with  its  hardness,  the 
affection  of  glands,  and  the  absence  of  sup- 
puration, will  generally  admit  of  a  diagnosis 
being  readily  made.     See  Ulcers. 

Structure. — The  spheroidal-ceUed  car- 
cinomata spring  from  the  epithehum  of  the 
various  secreting  glands. 

The  tumour  always  commences  by  a 
proHferation  of  the  glandular  epithehum. 
The  cells,  increasing  in  number,  first  fill 
the  acini  and  ducts,  and  then,  continuing  to 
proUferate,  extend  into  the  surrounding 
tissues.  There,  their  presence  causes  a 
certain  amount  of  irritation  and  consequent 
prohferation  of  the  connective-tissue  ele- 
ments, and  they  thus  become  surrounded 
by  leucocytes.  In  the  usual  course  of  events 
the  leucocytes  become  developed  and  form 
connective-tissue  bands  around  the  growing 
epithelium  ceUs,  which  in  this  way  become 
shut  up  in  spaces  or  alveoH.  Later  on, 
this  newly-formed  fibrous  tissue  tends  to 
contract  and  become  more  dense,  in  exactly 
the  same  manner  as  does  scar-tissue  :  and  as 
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the  oldest  parts  are  always  the  most  central, 
it  is  in  the  centre  that  the  firmest  portion 
of  the  tumour  is  to  be  found. 

Considering  that  a  certain  amount  of 
time  is  requisite  in  order  to  allow  of  the 
formation  and  contraction  of  this  fibrous 
stroma,  it  will  readily  be  understood  that  it 
is  most  abundant  in  the  more  slowly-grow- 
ing tmnoiu-s.  It  is,  therefore,  most  plen- 
tiful in  scutIious  carcinomata.  On  the  other 
hand,  in  the  rapidly  increasing  encephaloid 
growths,  the  walls  of  the  alveoli  are  ex- 
tremely thin. 

(a)  Scirrhous  Carcinoma. — Examined 
microscopically,  a  scirrhous  carcinoma  is 
found  to  consist  of  epitheUal  cells  lying  in 
a  connective-tissue  stroma  composed  of  in- 
terlacing bands  of  fibres.  The  spaces,  or 
alveoH  enclosed  by  these  bands,  are  very 
irregular  both  in  shape  and  size,  and  are 
smaller  towards  the  centre  of  the  tumour 
than  at  its  periphery.  Lying  within  the 
alveoli  are  numerous  epithelial  cells  of 
different  shapes,  often  undergoing  fatty  de- 
generation in  the  more  central  parts  of  the 
growth.  Where  the  stroma  is  most  looselj'' 
arranged,  as  at  the  edge,  the  cells  are  larger 
and  more  evidently  epithelial  than  in  the 
central  and  denser  portions  of  the  tumour  ; 
they  often  possess  several  nuclei  and 
nucleoli. 

In  the  larger  alveoli  as  many  as  thirty 
or  forty,  or  more,  cells  may  be  massed  to- 
gether ;  whilst  in  other  parts  they  lie  in 
single  file,  in  groups  of  two  or  three,  amidst 
bmidles  of  connective  tissue.  Intimately 
mingled  with  the  constituents  of  the  tu- 
mom',  as  just  described,  are  numbers  of 
Bmall  roimd  connective-tissue  cells  and 
young  connective-tissue  fibres ;  they  are 
most  abundant  at  the  periphery  of  the 
growth.  '  "^ 

To  the  nalied  eye  a  scirrhous  cancer 
presents  itself  in  its  most  typical  form  as 
an  opaque,  white,  fibrous  mass,  very  firm 
and  dense,  concave  on  section,  and  with 
an  irregular  margin.  At  the  edge  of  the 
tumour  there  will  often  be  seen  small 
masses  of  the  surrounding  fat  or  other  nor- 
mal structures  which  are  being  infiltrated 
by  the  tumom-,  and  which  have,  as  it  \/ere, 
been  entangled  by  the  new-growth  prepara- ' 
tory  to  being  absorbed.  There  is  no  at- 
tempt at  encapsulation.  The  smTOunding 
tissues  are  puckered  and  drawn  in  towards 
the  tumom-  mass,  which  sends  into  them 
irregular  branching  processes.  On  scraping, 
the  tumour  yields  a  miUcy  juice. 

In  other  cases  the  tumour  is  more  suc- 
culent and  lobulated,  and  not  so  definitely 
fibrous  ;  whilst  in  rare  instances  thererls  a 

VOL.  I. 


general  infiltration  of  the  tissue  with  new- 
growth  and  no  very  definite  tumour  is 
found.  The  appearance  of  a  scirrhous  cancer 
will  further  differ  according  to  the  amount 
of  degeneration  it  has  undergone,  so  that 
in  some  instances  cysts  containing  a  bloody 
fluid  wiU  be  found  in  the  centre  of  the 
growth.  Where  the  tumour  has  developed 
in  the  breast,  it  is  very  common  to  find  the 
remains  of  the  ducts  in  the  midst  of  the 
new-growth  filled  with  inspissated  secre- 
tion, which  may  be  squeezed  out  in  small 
masses  somewhat  similar  to  the  secretions 
found  in  the  sebaceous  glands  in  acne. 

Locality. — By  far  the  most  common 
seat  of  scirrhous  carcinoma  is  the  female 
breast ;  but  this  form  of  cancer  is  also  found 
to  occur  primarily  in  the  oesophagus,  the 
stomach — especially  at  the  pylorus — the 
bladder,  the  rectum,  and  the  skin. 

(6)  Encephaloid  Carcinoma. —  Micro- 
scopically examined,  an  encephaloid  car- 
cinoma consists  of  an  alveolar  stroma  con- 
taining masses  of  epithelial  cells.  In  a 
typical  case  the  alveolar  walls  are  very  thin, 
and  are  frequentlj'-  composed  of  spindle  cells 
and  young,  half-developed  fibres.  The 
general  outline  of  the  alveoli  is  more 
rounded,  and  their  size  more  regular  and 
much  larger  than  in  the  case  of  scirrhus. 
The  contained,  numerous,  closely-packed 
epithelial  cells  are  large,  with  clear  cell- 
bodies,  many  nuclei,  and  a  large  number 
of  nucleoli.  The  bulk  of  the  tumour  is  cel- 
lular. 

To  the  nalied  eye,  on  section,  an  ence- 
phaloid carcinoma  shows  a  soft,  greyish  or 
•  brownish-grey,  brainlike  mass,  frequently 
containing  cysts,  very  readily  breaking  down 
into  a  pulp,  and  nowhere  bounded  by  a 
capsule. 

Locality. — The  female  breast  and,  more 
rarely,  the  testis,  stomach,  bladder,  rectum, 
and  skin.  Encephaloid  carcinomata  are 
much  more  rarely  met  with  than  the  scir- 
rhous variety.  Then*  supposed  fi*equency 
depended  on  their  having  been  only  of  late 
years  separated  from  the  brainlike  sar- 
comata. 

(c)  Colloid  Carcinoma. — This  is  but  a 
name  given  to  a  spheroidal-celled  carcinoma, 
the  cells  and  stroma  of  which  have  imder- 
gone  degeneration.  The  alveolation  is 
usually  well-marked,  but  in  places  the  fibres 
h^'e  bpqtpmft  swollen  and  indistmct._fl£^ 
hyaline ;  occasionally  two  aTveoli  runto- 
'gether'  tlirough  excessive  degeneration  of 
theii-  waUs.  The  cells  are  often  indistinct  and 
swollen,  with  the  exception  of  their  nuclei, 
which  are  generally  well-marked  and  stain 
deeply.    Frequently  the  nuclei  alone  can 
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be  distinguished,  but  in  other  cases  the 
cell-body  may  be  seen  distended  with 
colourless,  homogeneous,  colloid  matter. 

To  the  naked  eye  a  colloid  carcinoma 
presents  a  very  tj^ical  appearance,  looking 
lilie  an  irregular  meshwork,  the  spaces 
of  which  are  filled  by  a  clear,  jelly-like,  or 
slightly  opalescent,  gelatinous  substance. 
Towards  the  periphery  this  appearance  is 
less  marked.  These  tumours  are  never  en- 
capsuled. 

Locality. — CoUoid  carcinomas  are  most 
common  in  the  stomach,  but  are  found  also 
in  the  intestines,  the  breast,  and  very  rarely 
in  other  parts  of  the  body. 

4.  Cylindrical-celled  Carcinoma  or 
Adenoid  Carcinoma.  —  Clinical  cha- 
racters. —  Cylindrical-celled  carcinomas 
vary  much  in  their  clinical  course  and 
characters.  In  some  cases  they  exist  for 
many  years  without  attaining  any  great 
size,  without  affecting  the  neighbouring 
glands,  and  without  becoming  disseminated. 
In  other  cases,  they  grow  rapidly,  fungate 
and  bleed,  affect  both  glands  and  distant 
organs,  and  rapidly  destroy  life.  It  is  not 
possible  to  say,  from  a  microscopical  exami- 
nation of  such  a  growth,  what  course  it  will 
run. 

The  diagnosis  of  these  growths  will 
be  found  discussed  in  the  article  on  the 
diseases  of  the  Rectum. 

Structure. — These  tumours,  like  the 
spheroidal-celled  carcinomata,  originate  in 
the  secreting  glands.  Microscopically  exa- 
mined, they  are  seen  to  be  composed 
of  tubules  lined  with  columnar  epithe- 
lium, arranged  so  as  to  form  a  central 
lumen,  after  the  manner  of  a  simple  tubular 
gland,  and  in  addition  to  this  growth, 
which  possesses  the  appearance  of  a  simple 
adenoma,  there  is  generally  present  a  con- 
siderable overgrowth  of  epithelium,  not 
arranged  after  the  glandular  type,  but  oc- 
curring as  masses  of  cells  grouped  in  gi-eater 
or  less  number  in  an  alveolar  stroma  after 
the  manner  of  a  scirrhous  cancer.  Be- 
tween the  latter  typical  carcinomatous 
structure  and  the  adenomatous  growth  all 
intermediate  steps  can  be  readily  traced. 

The  structure  of  the  alveoli  does  not 
materially  differ  from  that  already  de- 
scribed as  occurring  in  the  spheroidal-celled 
carcinomas,  but  the  cells  are  columnar  or 
cylindrical  in  shape,  and  are  generally 
numerous,  large,  and  well-developed. 

To  the  nalied  eye,  the  cylindrical-celled 
carcinomas  present  themselves  as  villous 
or  papillary  tumours  of  whitish  hue,  in- 
filtrating the  deeper  tissues  to  a  varying 
extent,  and  never  encapsuled. 


Locality.  —  Adenoid  carcinomas  occur 
most  frequently  in  the  rectum;  much 
more  rarely  in  the  superior  maxillary 
bone,  the  uterus,  the  bladder,  and  the 
stomach. 

Melanotic  Carcinomas.  —  Deposit  of 
pigment  in  carcinomatous  growths  is  rare, 
and  may  be  said  to  be  limited  to  a  few  cases 
of  epitheHomata.  Almost  all  melanotic 
growths  are  sarcomas.     See  Sarcoma, 

For  the  Etiology  and  Clinical  characters 
of  malignant  tumours,  and  the  Treatment  of 
the  carcinomata,  see  Malignant  Tumours. 
W.  Morrant  Baker. 
Anthony  A.  Bowlby. 
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CARIES  implies  molecular  death  and 
disintegration  of  bone,  attended  with  suppur 
ration.  The  same  kincl  of  changes  which 
occurs  in  ulceration  of  the  soft  tissues,  is 
expressed  by  the  term  caries  when  bone  is 
the  part  under  consideration.  TJie  word 
has  been  used  in  very  various  ways,  as,  for 
example,  in  '  caries  sicca,'  to  express  in- 
flammation of  bone  without  suppuration, 
and  it  has  thus  led  to  considerable  confusion. 
But  it  would  be  far  better  to  call  such  cases 
ostitis,  rarefying  ostitis,  tubercular  ostitis, 
and  so  forth,  using  the  term  which  seems 
most  appropriate  for  each,  and  to  Ijniit  the 
term  '  caries  '  to  those  cases  irL  which  sup- 
puration has  occurred^  It  may  be  under- 
stood trom  tins  that  ostitis  not  unfi-equently 
terminates  in  caries. 

Causes. — The  same  causes  that  give 
rise  to  inflammation  of  bone,  and  that  are 
considered  under  Ostitis,  may  produce 
caries.  Some  slight  injury  is  often  the  excit- 
ing cause.  But  struma  or  tubercle  is  gene- 
rally present,  and  these  two  diseases  may  be 
looked  upon  as  the  special  conditions — if 
indeed  they  are  distinct  from  one  another — 
which  are  mainly  responsible  for  the  com- 
mencement of  caries.  Caries  is  also  some- 
times caused  by  syphilis,  and  is  then  j)ecu- 
liarly  intractable,  being  generally  the  result 
of  a  broken-down  gumma  in  the  periosteum 
and  superficial  layers  of  the  compact  bone. 
It  would,  in  this  superficial  variety  of  the 
disease,  be  very  properly  described  as  ulcera- 
tion. 

Pathology. — Caries  is  met  with  chiefly 
in  the  short  spongy  bones,  such  as  those 
of  the  carpus,  tarsus,  and  the  vertebral 
column,  or  in  the  cancellous  tissue  of  the 
articular  extremities  of  the  long  bones. 
The  first  stage  of  the  process  is  probably 
'  rarefying  ostitis,'  although  some  patholo- 
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gists  assert  that  it  begins  as  a  fatty  de- 
generation of  the  bone-cells  in  the  lacunae. 
According  to  this  theory,  the  trabeculae 
being  killed  by  the  death  of  their  cell-ele- 
ments act  as  foreign  bodies,  and  set  up 
suppui-ative  inflammation  around  them. 
But  whatever  be  the  primary  condition — a 
condition  which  need  not  here  detain  us — 
inflammation  of  a  low  and  chronic  kind  is 
eventually  established.  The  periosteum  be- 
comes much  thickened,  higlily  vascular,  and 
loosened  from  the  bone.  Its  under  sui-face  is 
rough  and  covered  with  a  layer  resembling 
granulations  which  fit  into  the  enlarged  open- 
ings of  the  Haversian  canals.  The  latter 
are  dilated  and  their  connective  tissue  infil- 
trated with  inflammatory  exudation,  which 
develops  slowly  into  granulation-tissue.  The 
bone  thus  becomes  more  open  and  spongy,  so 
that  the  cortical  part  resembles  cancellous 
tissue.  Pus,  thick  and  curdy,  is  very  slowly 
formed,  and  finally — perhaps  after  many 
months — makes  its  way  to  the  sm-face  as  a 
chronic  abscess.  In  this  rarefying  ostitis, 
Bome  parts  of  the  bone  may  not  have  melted 
away  so  quickly  as  others,  and,  being  cut 
off  from  their  nutritive  supply,  may  perish. 
When  this  occurs,  and  sequestra  are  found 
in  a  carious  cavity,  the  condition  is  caUed 
*  caries  necrotica.'  This  is  not  uncommon 
in  tubercle  and  syphilis.  In  some  cases 
^  very  httle  pus  is  formed,  and  the  cancel- 
lous spaces  enlarged  by  the  absorption  of 
their  bony  walls  are  filled  with  vascular 
granulation-tissue.  This  fungating  form  of 
caries  ('  caries  fungosa  ')  is  especially  com- 
mon in  the  spongy  bones,  and  in  the  epi- 
physes of  the  long  bones,  where  it  often 
opens  into  the  neighbouring  articulation,  as 
is  described  in  the  article  on  joint -diseases. 
After  a  varying  length  of  time,  the  fungat- 
ing granulation-tissue  undergoes  fatty  de- 
generation, which  is  then  followed  by  soften- 
ing and  suppuration.  Fatty  degeneration  and 
softening  do  not,  however,  necessarily  ensue, 
and  the  cavities  may  remain  filled  for  a 
vai-iable  length  of  time  with  the  pink  gela- 
tinous granulation-tissue,  which  is  again 
slowly  absorbed,  leaving  the  bone  smaller 
and  shorter  than  it  was  before.  This  variety, 
which  is  called  '  caries  sicca,'  is  seen  occa- 
sionally in  the  articular  extremities  of  a  long 
bone,  and  produces  considerable  shortening 
of  the  extremity  mthout  suppuration.  In 
the  early  stage  of  almost  all  these  forms 
of  caries,  at  a  time  when  the  disease  corre- 
sponds chiefly  to  the  rarefactive  type  of 
ostitis,  some  new  bone  is  generally  pro- 
duced in  the  neighbourhood  of  the  in- 
flamed area,  so  that  the  bone  appears  en- 
larsred. 


Symptoms. — The  symptoms  in  the  early 
stage  of  the  disease  may  be  those  only  of 
ostitis,  which  will  be  found  described  under 
that  heading ;  or  the  increased  size  of  the 
part  may  be  less  evidently  due  to  an  en- 
largement of  the  bone  itself  than  to  a  deep- 
seated  swelling  of  the  tissues  in  immediate 
contact  with  it.  The  presence  of  pain  at  ^ 
night,  the  persistence  of  the  tumefaction, 
and  the  tenderness  on  deep  pressure,  will 
then  be  the  chief  points  indicating  the 
presence  of  inflammation  of  bone  which 
may  terminate  in  caries.  Often,  however,  a 
swelling  which  proves  on  examination  to 
be  a  chronic  abscess,  is  the  first  sign  which 
the  patient  has  himself  recognised  of  the' 
disease.  The  mere  fact  of  the  accidental 
discovery  of  such  a  chronic  abscess  will 
arouse  the  surgeon's  suspicion  of  the  case 
being  one  of  caries. 

Occasionally,  the  patient  comes  under 
observation  for  the  first  time  with  the  sinus, 
which  has  resulted  from  the  opening  of  the 
abscess  already  formed.  Then  the  probe 
decides  at  once  upon  the  nature  of  the  case. 
It  may  sometimes  be  a  little  difficult  to  reach 
the  bone,  particularly  in  cases  in  which  the 
sinus  has  existed  for  a  long  time,  and  the 
bone  is  not  superficial.  If,  after  a  careful 
and  fair  trial  with  the  probe,  bent  and 
moved  in  various  directions,  the  bone  has 
not  been  touched,  and  the  impression  is 
left  on  the  mind  that  the  end  of  the  sinus 
has  not  been  reached,  then  the  fistulous 
opening  may  be  enlarged  to  facihtate  the 
movements  of  the  probe,  or  Sayre's  verte- 
brated  probe  may  possibly  be  of  service, 
but  the  Avriter  has  not  much  confidence  in 
the  use  of  this  latter  instrument.  The  cha- 
racter of  the  sinus  and  its  discharge  may 
also  throw  some  light  upon  the  nature  of 
the  case.  The  button-shaped,  pouting  granu- 
lations, which  surround  the  opening,  too 
surely  indicate  the  presence  of  diseased 
bone  at  the  bottom  of  the  sinus,  and  m  I 
caries  they  are  generally  more  fungating  I 
and  oedematous  than  in  necrosis.  The  dis- 
charge is  also  thin  and  watery,  containing 
frequently  small,  gritty  particles  of  bone  ;  I 
it  may  also  be  offensive  if  putrefaction  be 
not  prevented  by  suitable  treatment.  The 
probe,  as  it  strikes  upon  the  carious  part, 
fails  to  elicit  the  clear,  sharp,  ringing  sound 
which  is  generally  noticeable  in  the  case  of 
necrosis,  but  conveys  the  impression  that 
the  bone  is  rough  and  bare.  Being  also 
spongy  and  fragile  from  the  nature  of  the 
disease,  it  not  imcommonly  gives  way 
before  the  pressure  of  the  probe. 

Treatment. — The  general  treatment  in 
caries  is  more  than  usually  important,  for 
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the  operations  which  are  undertaken  for 
its  relief  are  not  so  uniformly  successful  as 
in  other  diseases  of  bone.  If  there  be  any 
grounds  for  suspecting  syphihs  to  be  the 
cause  of  the  disease,  iodide  of  potassium 
alone,  or  in  combination  with  mercury  if 
the  former  fail,  must  be  given  in  gradually 
increasing  doses,  in  the  manner  described 
under  Periostitis. 

Struma  or  tubercle  being,  however,  the 
most  frequent  cause  of  caries  requires  more 
than  a  passing  mention  as  to  its  treatment. 
Cod-Uver  oil  probably  holds  the  foremost 
place  amongst  the  constitutional  remedies 
in  caries  as  in  other  strumous  or  tubercular 
affections.  Iron  and  the  iodides  may  also 
be  of  service.  But,  in  the  young,  change 
of  air,  and  especially  to  the  seaside,  will 
often  bring  about  a  successful  result  when 
no  other  treatment  seems  of  any  avail.  It 
is  truly  astonishing  to  see  the  progress  such 
cases  make  when  they  are  sent  from  a 
London  hospital  to  the  Margate  Infirmary. 
As  far  as  local  treatment  is  concerned, 
rest  and  free  openings  for  the  discharge  are 
the  first .  and  most  important  indications. 
Rest  should  be  obtained,  where  it  is  possible, 
by  a  splint,  and  in  the  case  of  the  foot  by  a 
knee-rest,  so  that  the  patient  may  not  be 
confined  to  bed.  Incisions  should  be  made 
in  dependent  places  when  the  discharge 
does  not  seem  to  escape  with  sufficient 
freedom.  If  the  case  come  under  observa- 
tion before  the  abscess  has  opened,  the  in- 
cisions and  subsequent  dressing  should  be 
conducted  with  antiseptic  precautions.  A 
drainage-tube  should  be  inserted,  and  some 
antiseptic  absorbent  wool  will  generally  be 
found  to  be  the  most  convenient  form  of 
dressing.  Sufficient  time  having  been 
allowed  to  elapse  for  these  general  and 
local  remedies  to  take  effect,  the  question 
arises  what  operation,  if  any,  shoidd  be 
adopted;  and  here  considerable  latitude 
must  be  given  to  differences  of  opinion, 
according  to  the  special  features  of  the  case. 
Some  surgeons  hold  that  there  is  very  little 
to  be  gained  by  gouging  away  the  diseased 
part ;  that  if  it  becomes  absolutely  necessary 
to  interfere  on  account  of  the  exhaustion 
produced  and  the  intractable  natm^e  of  the 
disease,  the  choice  of  operation  Hes  between 
excision  of  the  whole  bone  affected,  and 
amputation  of  the  limb.  Without  going 
thus  far,  we  may  infer,  from  this  opinion, 
that  gouging  away  the  diseased  part  of  the 
;3)one  is  not  held  in  very  high  favour.  Such 
^partial  operations  on  bone  were,  in  former 
I  days,  pecuharly  prone  to  be  followed  by 
J  pyaemia.  The  latter  is  not  so  frequent  now 
that|  every  surgeon  makes  thorough  and 


effectual  endeavours  to  prevent  the  occur- 
rence of  decomposition  in  the  discharge 
which  would  otherwise  necessarily  ensue. 
The  disease  must,  however,  be  chronic 
before  such  an  operation  is  undertaken. 

The  limb  should  be  rendered  bloodless 
by  Esmarch's  bandage,  so  that  the  Hmits 
of  the  disease  may  be  clearly  defined.  This 
is  more  essential  in  caries  than  in  necrosis, 
for  the  diseased  area  is  surromided  by  rare- 
fied bone,  which  is  not  easily  distinguished 
from  caries.  The  difference  between  the 
two  is  generally  indicated  by  the  crumbling 
non-vascular,  almost  white  condition  of  the 
latter,  whilst  the  healthy,  although  inflamed, 
bone,  is  firmer  and  more  resistant  to  the 
gouge,  and  on  removal  will  be  found  pink 
and  vascular.  Gouges  of  various  shapes 
and  sizes  may  be  required,  and  Vollvmann's 
sharp  spoons  may  also  be  of  great  assist- 
ance, especially  in  the  removal  of  granu- 
lations, which  should  be  all  cleared  away. 
The  cavity  should  then  be  sponged  out 
with  chloride  of  zinc  from  gr.  xx.  to  gr.  xl. 
ad  f5J.,  and  some  absorbent  dry  dressing, 
such  as  iodoform  or  saHcylic  wool,  appUed. 
Tliis  will  not  require  changing  for  some 
days,  and,  after  the  first  redressing,  may 
generally  be  left  untouched  for  a  week. 

Instead  of  using  the  gouge,  some  sur- 
geons prefer  the  actual  cautery,  and  Mr. 
Pollock  has  recommended  the  application 
of  sulphuric  acid,  diluted  at  first  with  an 
equal  quantity  of  water,  and  then  more 
nearly  pure.  As  soon  as  the  eschar  thus 
formed  can  be  removed,  the  sulphuric  acid 
is  again  apphed,  till  a  healthy  surface  of 
granulations  is  obtained,  Mr.  Holmes 
speaks  favourably  of  this  treatment,  as  also 
of  that  by  the  actual  cautery. 

Where  the  small  bones  are  the  parts 
diseased,  such  as  those  of  the  tarsus  or 
carpus,  excision,  with  or  without  the  peri- 
osteum, is  often  the  best  operation,  if  the 
caries  involves  the  greater  part  of  the  bone. 
This  is  especially  the  case  in  the  os  calcis  ; 
but  if  more  than  one  bone  is  mvolved, 
amputation  will  probably  be  requu-ed. 

The  other  small  bones,  entering  into 
the  formation  of  ankle-  and  wrist-joints,  are 
more  properly  considered  under  Joints, 
Diseases  of. 

Amputation  is  very  rarely  required  for 
caries,  except  in  the  case  of  joints,  the 
diseases  of  which  are  considered  in  another 
article.  H.  H.  CLUTTo?f. 

CARIES  OF  THE  SPINE  (Pott's 
Disease). — This  is  especially  a  disease  of 
childhood.  It  may  begin  in  the  first  year  of 
life,  and  even,  it  is  stated,  in  utero.     Most 
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cases  are  under  sixteen  years  of  age.  It 
has  been  known  to  begin  at  seventy  years 
(Ogle).  Both  sexes  are  said  to  be  equally 
afifected,  though  the  writer's  figures  give  a 
preponderance  of  twenty-five  per  cent,  to 
males. 

A  remote  constitutional  cause  can  be 
generally  traced  in  scrofula  or  tubercle ; 
the_  exanthems,  especially  scarlatina  and 
measleg^  Inliduits,  syphilis  m  the  torm  of 
gumma  (Fournier),  or  following  syphilitic 
pharATigitiSj_  An  immediate  cause  is  often 
local" injury,  from  falls,  blows,  strains ;  while 
certain  occupations  seem,  at  times,  to  ac- 
count for  it,  e.g.  those  of  well-sinkers,  sig- 
nalmen, compositors.  Violence  is  almost 
necessarily  applied  indirectly  to  the  vertebral 
bodies,  which  are  more  subject  to  strains 
than  other  forms  of  injury,  at  their  unions 
with  the  discs. 

Pathology  and  Course. — Caries  of  the 
spine  begins  usually  at  the  junctions  of  the 
bodies  of  the  vertebrae  and  the  intervertebral 
discs.  Even  in  advanced  cases  the  laminae 
and  spinous  processes  escape.  In  atlanto- 
axoid  disease  it  begins  as  a  synovitis  of 
the  joint.  The  onset  is  insidious,  the  course 
chronic,  o^casional^f-tmiy  rapid  and  acute ; 
but  the  pathological  conditions  in  no  way 
differ  fi:om  those  of  caries  of  the  other 
cuboid  bones,  or  of  the  spongy  ends  of  long 
bones.  Since  the  flat  surfaces  of  the  verte- 
bral bodies  are  epiphyses,  caries  may  be 
regarded  as  commencing  as  an  epiphysitis 
or  articular  ostitis. 

Caries  destroys  the  intervertebral  discs 
and  adjacent  bone  above  and  below,  thus 
contrasting  with  the  absorption  due  to  pres- 
sure of  aneui'ism — also  a  cause  of  angular 
deformity — in  which  the  cartilages  remain 
intact  after  the  bone  has  disappeared.  The 
bone-destruction  may  be  quite  superficial, 
and  be  only  suspected  when  abscess  has 
formed;    it  may,  though  rarely,  begin  in 

I  the  spinal  canal"  on  the  posterior  surfaces 
of  the  bodies  under  the  posterior  common 
Hgament.  Any  matter  thus  formed  lies  out- 
side the  theca  vertebralis.  At  times  there 
is  necrosis  as  well  as  caries.  Sequestra  may 
be  discharged  externally,  or  be  found  at  the 
autopsy  in  the  cavity  formed  in  the  spine, 
and  imsuspected  during  life. 

Suppuration  does  not  necessarily  accom- 
pany spinal  caries ;  but  it  may  exist,  yet 
never  be  seen,  dm-ing  life  (e.g.  it  may  form 
an  abscess  in  the  posterior  mediastinum). 
Its  extent  is  not  proportionate  to  the  ap- 
parent extent  of  disease,  nor  can  it  be 
predicted  in  any  case.  It  may  be  the 
earhest  objective  sign,  or  it  may  be  the 
last    symptom    in    a    case.     The  .writer'? 


figures  show  visible  suppuration  in  about 
twenty-five  per  cent,  of  all  cases. 

"Where  suppuration  is  absent — ca/ries 
sicca — the  bodies  of  the  vertebrae,  in  lieu 
of  being  destroyed  so  as  to  produce  a  larger 
or  smaller  continuous  chasm  in  the  front  of 
the  spine,  are  seen  sometimes  to  be  honey- 
combed by  the  carious  process  and  filled 
with  granulation-tissue,  a  condition  known 
as  myelitis  granulosa.  Extensive  disease 
may  then  exist  without  deformity,  the 
bodies  being  perforated  rather  than  de- 
stroyed. But  little  practical  good  results 
from  a  distinction  between  suppurative  and 
non-suppurative  caries,  for,  as  stated  above, 
the  absence  of  visible  suppuration  does  not 
preclude  the  pathological  probability  of  its 
existence.  Most  frequently  there  is  but  one 
focus  of  disease,  Etnd  this  involves  one  or 
many  vertebrae,  but  two  or  more  may  be 
present  in  different  parts  of  the  spine.  They 
may  be  contemporary  or  successive. 

In  proportion  as  the  bodies  and  discs 
are  destroyed,  so  will  the  second  stage  of 
the  disease  be  reached — that  of  deformity 
or  angular  curvature — but  deformity  is  ab- 
sent where  the  caries  is  only  superficial. 
The  weight  of  the  superincumbent  trunk 
and  limbs  causes  the  bone  above  the  cavity 
in  the  bodies,  formed  by  the  disease,  to 
approach  that  below  it  until  they  meet ;  the 
spines  of  the  intervening  diseased  vertebrae 
are  protruded  posteriorly  as  a  knuckle  or 
boss.  Where  a  vertebral  body  is  only  partly 
destroyed  or  only  softened  by  inflammation, 
the  pressure  described  will  cause  it  to  be- 
come wedge-shaped,  the  base  of  the  wedge 
being  posteriorly,  and  its  spine  will  unduly 
project. 

The  largest  and  most  quickly  formed 
bosses  are  to  be  seen  in  the  dorsal  region, 
simply  because  in  the  mid-cervical  and 
lumbar  regions  there  is  a  natural  concavity 
of  the  spine  backwards,  which  must  be  ob- 
literated before  a  posterior  projection  can 
occur,  but  the  dorsal  spine  is  naturally  con- 
vex posteriorly.  In  the  cervical  region  dis- 
ease of  the  third  or  fourth  vertebra  shows 
itself  rather  as  a  thickening  than  a  distinct 
boss,  and  in  the  last  three  lumbar  vertebrae 
a  boss  is  rare.  These  vertebrae  are  so  firmly 
interlocked,  and  are  so  broad,  and  their  large 
transverse  processes  give  such  powerftil  mus- 
cular attachments,  that  the  back  can  be  held 
rigid  and  straight. 

The  most  common  seat  of  disease  is 
between  the  first  lumbar  and  twelfth  dorsal 
vertebrae  (Hueter).  The  writer's  cases  show 
the  dorsi-lumbar  region  (second  lumbar  to 
tenth  dorsal)  as  most  frequently  diseased, 
and,  after  that,  the  following  is  the  order  of 
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^  frequency :   dorsal,  lower  lumbar,  cervical 
y  vertebrae,   cervico-dorsal   (seventh   cervical 
to  third  dorsal),  atlanto-axoid  articulation. 

In  the  occipito-atlantoid,  atlanto-axoid, 
and  sacro-coceygeal  regions  disease  begins 
as  a  synovitis  of  the  respective  joints.  It 
is  usually  chronic,  but  death  in  two  weeks 
fi'oni  pyaemia,  after  acute  synovitis  of  the 
atlanto-axoid  articulation,  is  recorded.  In 
the  atlanto-axoid  articulation  the  left  side 
is  more  frequently  affected  than  the  right 
(Eust).  From  the  joint  the  disease  spreads 
to  the  arch  of  the  atlas  and  body  of  axis, 
portions  of  which — or  even  the  entire  odon- 
toid— may  come  away  as  sequestra  through 
a  post-pharyngeal  abscess.  The  deformity 
^  atlanto-axoid  disease  is  peculiar.    "WTiere 

I  "both  joints  are  diseased  the  head  and  atlas 
slide  bodily  forward  upon  the  axis,  the  spine 
of  the  axis  forming  an  apparent  boss,  with 
a  deep  sulcus  between  it  and  the  skull. 
Where  one  joint  is  affected  that  side  only 
is  projected  forward,  and  hence  the  face 
looks  to  the  opposite  or  sound  side. 

Narrowing  of  the  spinal  canal,  as  the 
result  of  deformity,  is  not  seen  in  angular 
curvature.  The  anterior  wall  of  the  canal 
being  gone,  there  is,  even  in  extreme  cur- 
vature, positively  more  room  for  the  accom- 
modation of  the  cord,  whilst  the  chronicity 
of  the  change  gives  time  for  the  cord  to 
accommodate  itself  to  the  altered  shape  of 
its  chamber.  But  in  atlanto-axoid  disease, 
where  the  atlas  slides  forwards  upon  the  axis, 
the  canal  is  narrowed,  the  posterior  arch  of 
the  atlas  gradually  approaching  the  odontoid 
process,  and  as  gradually  are  the  functions 
of  the  cord  interfered  with,  and  death  results. 
Yet  extreme  narrowing,  if  gradual,  is  not 

(necessarily  fatal;  a  man  has  lived  years 
with  only  a  quarter  of  an  inch  between  the 
arch  of  the  atlas  and  the  odontoid,  and  that 
without  any  subjective  symptoms  ;  a  lad, 
set.  fifteen,  has  lived  some  time,  though  with 
gradually  increasing  paralysis,  in  whom,  at 
death,  the  canal  at  this  point  measured  but 
three  lines  in  the  same  dhection  (Paget). 

(Angular  curvatm-e  in  the  cervical  and 
cervico-dorsal  regions  causes  dV'!^^|Jlic^a  fl'om 
me  lorcmg  01  ine  clilll  6n  To  th6  sternum ; 
in  the  mid-dorsal  region  it  deforms  the 
chest,  reducing  its  vertical  depth  and  inter- 
fering with  the  action  of  heart  and  lungs ; 
in  the  lower  dorsal  region  it  bends  the 
thorax  upon  the  abdomen  and  interferes 
with  the  digestive  organs,  causing  mecha- 
nical dyspepsia  and  firequently  intercostal 
neuralgia. 

The  formation  of  pus  causes  fresh  pa- 
thological states.  It  may  appear  externally 
as  abscess    {see    Psoas,   Lumbar,  Eetro- 


Pharyngeal  Abscess),  or  it  may  remain 
concealed  behind  the  peritoneum  or  in  the 
posterior  mediastinum,  and  may  be  unsus- 
pected till  it  breaks  into  a  visciis  or 
serous  cavity.  It  may  occm'  at  any  period 
of  the  disease,  or  not  at  aU ;  or,  as  a  re- 
sidual abscess,  when  apparently  complete 
repair  has  taken  place. 

Interference  with  the  functions  of  the 
spinal  cord  is  specially  correlated  to  the 
presence  of  pus.  Chronic  meningo-myelitis 
is  the  result  of  caries  and  suppuration  in 
the  proximity  of  the  theca  vertebralis, 
though  pus  may  travel  along  the  canal  at 
times  without  doing  any  harm.  The  con- 
dition is  one  of  thickening  of  the  meninges 
with  caseation,  with  inflammation  of  the 
cord,  or  even  complete  suppurative  dis- 
organisation. This  is  not  confined  to  the 
level  of  the  bone -disease ;  it  spreads  up- 
wards and  downwards ;  lumbar  caries  has 
been  known  thus  to  produce  fatal  cerebro- 
spinal meningitis.  Acute  cerebro- spinal 
meningitis  in  caries  of  the  spine  is  always, 
or  nearly  so,  due  to  miliary  tubercle. 

The  paralysis  of  spinal  disease  is  motor, 
and  explained  by  the  proximity  of  the 
disease  to  the  anterior  columns  of  the  cord ;  1 
in  advanced  cases  anaesthesia  may  foUow ;  1 
paralysis  of  sensation  is  unusual  as  an  / 
early  symptom  ;  it  then  only  amounts  to 
numbness.  Paralysis  is  due  to  inflamma- 
tion in  meningo-myelitis,  or  to  pressm'e 
from  confined  pus  or  blood  (e.g.  ulceration 
into  vertebral  artery),  and  in  atlanto-axoid 
disease,  to  the  presence  of  displacement.  It 
is  rarely  complete  at  first ;  it  is  ingravescent ; 
it  may  affect  one  limb  or  be  symmetrical,  or 
in  cervical  disease  may  involve  an  arm  and 
the  opposite  leg.  In  the  paraplegic  form 
the  rectum  and  bladder  usually  escape ; 
the  patient,  though  unable  to  walli,  retains 
power  over  his  evacuations.  Evidently  re- 
covery depends  upon  the  cause  of  the 
paralysis.  Cases  due  to  pressiure  are  the 
most  favourable :  paralytic  attacks  may  be 
repeated,  recovery  occurring  between  each ; 
when  sensation  is  lost  it  is  recovered  before 
motion. 

Death  in  spinal  caries  results  often 
fi:om  exhaustion  by  suppuration  or  septi- 
caemia, especially  where  abscesses  have 
been  oi)ened  non-aseptically;  firom  haBmor- 
rhage  due  to  abscess  openmg  into  an  artery, 
a;S  the  vertebral  or  iliac ;  from  su]3purative 
peritonitis  or  plem'isy ;  pnemnonia  ;  tuber- 
culosis ;  amyloid  disease  ;  meningitis  ;  and 
the  sequelae  of  paralysis.  In  atlanto-axoid 
disease,  gradual  or  sudden  pressure  upon 
the  cord  from  dislocation  of  the  bones, 
and  suffocation  fi:om  the  bursting  of  a  post- 
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pharyngeal  abscess,  are  special  fatal  re- 
sults. 

Syviptoms. — It  is  of  vital  importance  to 
recognise  spinal  disease  before  the  advent 
of  the  later  stage  of  angular  curvature; 
yet  many  cases  do  .not  seek  relief  till  a 
boss  is  developed,  the  premonitory  signs 
having  been  so  slight.  Pain  is  generally  an 
early  symptom,  of  a  dull,  aching,  gnawing 
character,  situated  in  the  back,  with  a  sense 
of  back-weakness.  The  pain  is  aggravated 
by  movement,  pressure,  or  jarring,  and 
quickly  relieved  by  complete  rest.  It  is 
accompanied  at  times  by  muscular  spasm 
and  cramp  ;  the  former  in  cervical  disease 
causing  wryneck  from  rigidity  of  the  sterno- 
mastoid  muscle,  the  latter,  when  in  the 
legs,  producing  a  peculiarity  in  the  gait. 
Neuralgic  pains  are  referred  along  the 
course  of  the  nerves  near  the  roots  of 
which  the  disease  exists,  hence  sciatica  and 
intercostal  neuralgia ;  in  mid-dorsal  disease 
n  there  is  pain  at  the  pit  of  the  stomach,  or 
a  sense  of  constriction  round  the  belly ;  in 
cervical  disease,  neuralgia  of  the  brachial 
plexus,  and  in  the  scalp  along  the  great 
occipital  nerve  (Hilton). 

Children  with  early  caries  are  seen 
loUing  about,  undesirous  of  play,  uncom- 
panionable, out  of  temper,  and  clearly  show 
they  wish  to  be  left  alone.  When  standing 
they  hold  on  to  the  furniture,  or  even  rest 
their  hands  and  chins  on  the  edge  of  the 
table.  Their  complaints  of  pain  are  very 
vague  :  it  may  be  situated  in  the  back,  but 
as  likely  as  not  in  the  legs  or  belly,  and 
from  standing  with  one  hand  on  the  thigh 
to  give  support  to  the  back,  are  usually 
suspected  by  parents  of  hip-disease,  or  all 
is  explained  as  '  growing  pains.'  They  strut 
instead  of  walking,  which  is  due  to  hold- 
ing the  back  stiff  to  prevent  movement  of 
the  inflamed  parts ;  but  cramp  or  spasm  of 
the  calves  sometimes  gives  a  peculiarity  in 
walking.  When  stooping  to  pick  up  an  ob- 
ject, one  hand  is  placed  on  the  thigh,  and 
the  child  reaches  the  ground  with  the  other 
hand  by  bending  the  knees,  or  may  at  once 
kneel  outright. 

Firm  pressure  over  the  vertebral  spines 
reveals  a  tender  spot ;  and  pain  at  the 
same  place  is  manifested  by  pressing  on 
the  patient's  head  or  shoulders,  or  by 
jarring  the  back ;  spasm  of  the  erector 
spinae  is  also  present,  and  occasionally  local 
heat  and  hyper£esthesia  of  the  skin  to  heat 
and  cold.  By  lifting  the  shoulders  of  the 
patient,  and  removing  the  weight  of  the 
trunk  from  the  diseased  bone,  the  pain  is 
usually  much  relieved.  When  in  later 
stages  angular  deformity  is  present,  the  case 


is  easy  to  recognise ;  the  boss  is  formed  of 
one  or  of  several  spinous  processes,  and  is 
accompanied  by  the  thoracic  and  abdominal 
deformities  already  mentioned,  when  in  the 
dorsal  region. 

In  the  cervical  region  special  symptoms 
are  present.  Muscular  spasm  causes  wry- 
neck ;  from  the  forward  position  of  the  head 
the  patient  appears  short-necked,  and  either 
a  boss  or  thick  convexity  of  the  spine  is  felt 
posteriorly.  Though  commonly  the  chin 
approaches  the  sternum,  sometimes  in  young 
children  the  head  is  thrown  spasmodically 
backwards ;  the  whole  body  is  turned  in 
lieu  of  rotating  the  head  (but  this  is  not 
confined  to  atlanto-axoid  disease),  and  ex- 
piration is  accompanied  by  a  characteristic 
grunt ;  when  dysphagia  is  also  present, 
retro -pharyngeal  abscess  must  be  looked 
for.  When  standing  or  sitting  the  head  will 
be  supported  by  the  hands.  In  disease  of 
the  atlanto-axoid  articulation  grating  on 
forced  rotation  of  the  head  may  be  at  times 
felt,  and  the  whole  head  is  preternaturally 
forward,  or  the  face  looking  to  one  side,  for 
reasons  given  above.  In  advanced  disease 
from  gradual  narrowing  of  the  canal  there 
is  dyspnoea,  with  a  sense  of  impending 
death,  making  the  patient  afr^aid  to  lie  down ; 
the  supineiposition  may  even  cause  death 
by  pressing  the  head  forwards,  were  not  a 
small  pillow  placed  under  the  nape  (Hilton). 
Equally  dangerous  is  it  to  allow  the  patient 
to  lean  forwards. 

The  paralysis  of  spinal  disease  in  chil- 
dren is  often  early  overlooked  or  ascribed 
to  clumsiness ;  hence,  stumbling  constantly 
in  walking,   and  falling  unduly   at    play,  ' 
should  excite  suspicion.     In  adults  the  gait  " 
becomes  shuffling,  and  numbness,  neuralgia, 
and  persistent  cramp  are  at  times  the  pre- 
cursors of  paralysis.     Paralysis  appears  at 
all  stages  of  the  disease,  and  is,  at  times,  , 
the  first  symptom  that  attracts  attention ;  I 
there  may  be  no  objective  sign  of  disease,  ' 
but  local  tenderness  in  the  spine  wiU  be 
present  on  careful  examination. 

When,  accompan3dng  paralysis,  there  is 
much  rachalgia,  with  spasm  of  muscles, 
shooting  pains  and  cramps,  meningitis  is 
likely  to  be  present.  When,  later,  the  paraly- 
sis is  complete,  with  loss  of  sensation  and 
paralysis  of  the  sphincters,  profound  changes 
in  the  cord  from  myelitis  or  pressure  must 
be  suspected.  A  sudden  onset  of  complete 
paraplegia,  with  fever,  delirium,  cerebral 
symptoms,  and  optic  neuritis,  ending  fatally, 
in  the  course  of  spinal  caries,  points  to  cere- 
bro  spinal  meningitis  due  to  acute  tubercle. 

Diagnosis. — In  the  later  stage  of  angular 
curvatm'e  no  difficulty  occurs  in  diagnosis ; 
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though  the  possibility  of  aneurism,  or 
tumour  (hydatid),  must  be  remembered. 

In  the  early  stage,  any  one  of  the  sub- 
jective symptoms  before  mentioned  may  be 
the  first  complained  of.  In  adults,  numbness 
of  the  limbs,  unsteady  gait,  persistent  cramp, 
sciatica,  neuralgia,  constricting  pain  round 
the  belly,  especially  excite  suspicion  of 
spinal  disease.  In  children,  so-called  '  grow- 
ing pains,'  aversion  to  exertion,  fearfiilness 
of  sudden  movement,  a  desire  to  lie  down, 
or  to  lean  when  standing,  any  peculiarity 
in  walking,  persistent  '  stomach-ache  '  with- 
out derangement  of  the  bowels — in  a  word, 
acting  the  malingerer  from  school,  should 
never  be  disregarded.  Pathognomonic  of 
atlanto-axoid  disease  are  stiff-neck,  forward 
or  sideway  position  of  face,  and  posterior 
hemicrania  (nem'algia  of  great  occipital 
nerve). 

In  seeking  for  local  pain  in  suspected 
cervical  disease,  it  must  be  remembered 
that  pressure  over  the  fifth  vertebra  is  dis- 
tinctly^ painful,  as  compared  with  that  over 
the  other  vertebrae,  even  in  healthy  people ; 
and  the  vertebra  prominens  must  not  be 
mistaken  for  a  boss.  Both  theso  mistakes 
the  writer  has  seen  made. 

Treatment — (<x)  of  caries  of  the  spine  ; 
(&)  of  angular  curvature. 

{a)  AVhen  the  disease  is  active,  as  mostly 
indicated  by  pain,  either  early  in  the  case 
or  as  a  relapse,  and  if  fever  is  present  or 
paralysis  threatens,  absolute  rest,  giving 
immobility  to  the  diseased  bone,  and  re- 
lieving it  from  the  superincumbent  body- 
weight,  is  essential.  This  is  best  attained 
by  the  supine  position  on  a  hard  mattress, 
and,  where  feasible,  this  plan  should  be 
adopted.  If  a  child,  he  can  be  removed, 
mattress  and  all,  into  the  open  air,  and  as 
much  change  given  as  possible,  but  the 
same  posture  must  be  rigidly  maintamed. 
In  this  stage,  blisters  over  the  seat  of  pain 
are  valuable  ;  they  quickly  reheve  the  pain 
and,  presumably,  inflammation ;  two  or  three 
in  succession  must  be  used.  "Where  there  is 
local  heat,  with  hj^erassthesia,  leeches  are 
preferable ;  setons  used  to  be  employed, 
but  their  annoyance  is  disproportionate  to 
their  benefit.  When  acute  symptoms  are 
not  present,  and  especially  with  older  pa- 
tients who  cannot  be  carried  into  the  open 
air,  or  with  those  who  are  unable  to  obtain 
the  necessary  nursing,  mechanical  appH- 
ances  are  to  be  used;  with  these  the  pa- 
tient can  move  about,  and  the  general 
health  improves  thereby.  Yet  there  is  no 
appliance  that  can  give  the  physiological 
rest  that  bed  does,  hence  all  appliances  are 
useless  whilst  lying  down  ;  but  to  keep  up 


the  health  and  spirits  requires  more  nursing 
attention  than  can  usually  be  afforded,  so  me- 
chanical support  is  employed  in  most  cases. 
The  instrument  best  adapted  to  the  purpose 
is  Sayre's  piaster' -of -Paris  jacTiet.  It  is 
a  rigid  corset,  moulded  to  the  extended 
portion  of  the  trunk,  closely  fitting,  firmly 
grasping  the  pelvis,  and  reaching  breast- 
high.  It  acts  as  an  all-round  support,  and 
if  applied  during  extension,  it  keeps  off  the 
weight  of  the  upper  part  of  the  body  from 
the  disease,  and  holds  the  trunk  straight, 
simply  because  any  endeavour  of  the  trmik 
again  to '  telescope,'  when  the  patient  stands, 
thus  necessitating  a  proportionate  increase 
of  breadth,  is  prevented  by  the  rigid  jacket, 
in  which  there  is  no  room  for  the  latter  to 
take  place. 

Method  of  Apjplication. — A  tight-fittings 
specially-woven,  mermo,  sleeveless  vest  (but 
any  merino  vest  will  do  if  without  buttons), 
and  fastened  by  its  two  tags  over  the  shoul- 
ders, is  put  on ;  its  lower  edge — which  must 
reach  the  trochanter  at  least — is  attached 
to  a  petticoat  or  towel  wrapped  round  the 
legs ;  it  is  thus  held  down,  and  strained 
tightly  to  fit.  Between  it  and  the  belly, 
and  reaching  down  from  the  ensiform  car- 
tilage, is  placed  a  flat  bedroom  towel,  folded 
as  when  clean ;  this  is  the  '  dinner-pad,' 
and  it  allows  room  for  distension  of  the 
abdomen.  The  pad  is  nob  necessary  in 
children  who  have  prominent  bellies,  but 
is  generally  requisite  in  older  patients  ;  the 
towel  is  large  enough  for  an  adult,  in 
others,  a  folded  napkin  is  sufficient.  If 
too  large,  the  pad,  when  removed,  leaves 
too  much  room,  and.  the  jacket  may  slip 
round  and  be  useless.  Small  pads  to  pro- 
tect the  breasts  are  used  in  female  patients. 
The  patient  is  now  suspended  by  two  padded 
straps  under  the  arms,  and  a  collar  which 
supports  the  chin  and  occiput,  all  being 
attached  to  a  steel  cross-bar,  which  can  be 
raised  or  lowered  by  pulleys  attached  to  a 
tripod  or  the  ceiling.  The  patient  is  then 
gently  raised  on  to  tiptoe,  or  else  right  off 
the  ground,  the  guide  being  pain.  If  in 
pain  before,  such  extension  only  should  be 
used  as  to  make  the  patient  easier ;  if  not, 
then  the  extension  may  be  carried  out  to 
the  full,  or  short  of  producing  any  feeling 
of  strain  in  the  back.  If  pain  be  the  guide 
as  to  the  degree  of  extension,  there  is  no 
risk  of  doing  harm.  Manifestly  the  degree 
to  which  extension  may  be  carried  depends 
upon  the  stage  of  the  disease  and  the  pa- 
tient's weight. 

All  bosses  or  bony  prominences,  es- 
peciuUy  the  anterior  iliac  sj)ines,  are  now 
protected  with  pledgets  of  wool   laid   on 
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outside  the  vest ;  if  not  so  protected,  sores 
from  rubbing  may  result.  The  bandages 
are  then  applied.  They  are  strips  of  the 
coarsest  muslin  (crinoline)  4i  yards  long 
and  4  inches  wide,  previously  prepared  by 
being  thickly  dusted  with  freshly -Tnade 
plaster  of  Paris  before  being  rolled  up.  To 
moisten  them  they  must  be  stood  on  end, 
two  or  three  at  a  time,  in  a  depth  of  water 
sufficient  to  cover  them  ;  when  bubbles  cease 
to  rise  they  are  ready  to  be  applied.  The 
first  bandage  is  commenced  round  the  hips, 
three-quarters  of  an  inch  below  the  anterior 
ihac  spines,  and  holds  in  position  the  wool- 
pads  that  have  been  applied;  after  being 
firmly  apphed  round  the  pelvis,  it  is  carried 
obliquely  upwards  over  the  trmik,  until  it 
and  the  following  bandages  are  equally 
distributed  between  the  hips  and  chest.  The 
lowest  limit  of  the  jacket  is  three-quarters  of 
an  inch  below  the  iliac  spines ;  the  upper  lies 
easily  under  the  armpits,  and  should  not 
make  the  patient  high-shouldered.  During 
the  appHcation  an  assistant  keeps  smooth- 
ing the  bandages,  and  adapts  them  when 
requisite ;  turns  are  to  be  avoided  as  far  as 
possible,  nor  should  the  bandages  be  drawn 
tightly,  since  they  shrink  on  drying.  The 
number  of  bandages  varies  from  two  to  seven 
or  eight.  Childi-en  of  ten  years  of  age  re- 
quire three  or  four.  With  good  plaster  the 
jacket  will  have  set  before  the  patient  is 
taken  from  the  swing ;  but  if  the  patient 
cannot  remain  the  requisite  time,  he  must 
be  lifted  do"svn  and  laid  on  a  mattress  on 
his  side  until  the  jacket  is  set,  and  be  then 
removed  to  bed,  rolled  up  in  a  blanket.  He 
should  not,  if  possible,  be  allowed  to  walk 
until  the  following  day.  The  dinner-  and 
breast-pads  are  now  drawn  out ;  the  woollen 
pledgets  remain.  If  requisite,  the  jacket 
can  be  trimmed  with  shears  or  a  knife ;  if 
it  does  not  extend  below  the  iliac  spines  it 
must  be  removed  and  a  new  one  put  on ; 
a  short  jacket  cannot  be  satisfactorily  length- 
ened; when  resting  above  the  iliac  spines 
it  quickly  rubs  the  skin  into  sores.  Any 
jacket  can  be  applied  within  five  minutes. 

With  such  a  jacket  the  patient  m.ay  go 
about ;  it  will  last  six  to  twelve  weeks,  or 
longer,  according  to  the  progress  of  the  dis- 
ease and  rapidity  of  growth.  To  remove  it, 
it  must  be  sawn  up  the  middle  with  a  tenon 
saw.^  The  new  jacket  should  be  applied 
within  twenty-four  hours,  the  patient  resting 
meanwhile.  Some  dispense  with  extension, 
but  it  ensures  the  jacket  being  appHed  when 
the  chest  is  in  the  position  of  full  inspiration, 
and  reHeves  the  diseased  bones  from  down- 
ward pressure.  There  are  two  modifications 
in  the  application  of  the  jacket. 


Hammock  method  (Davy). — A  piece  of 
canvas  wide  enough  just  to  meet  round  the 
patient,  and  twice  his  height,  is  suspended 
horizontally,  hammock-fashion.  In  this  the 
patient,  wearing  a  merino  vest,  is  laid  face 
downwards,  apertures  being  cut  for  the 
face  and  arms,  so  that  the  latter  hang 
freely  down  through  the  canvas.  Moistened 
plaster  bandages  are  now  applied  round  the 
body  over  the  canvas,  and  the  patient  is 
then  left  till  the  jacket  is  set;  the  ham- 
mock is  then  taken  down,  and  the  ends  cut 
away,  top  and  bottom,  to  the  level  of  the 
jacket ;  so  the  patient  wears  a  layer  of 
canvas  in  addition  to  his  vest. 

Becumbent  Tnethod  (Walker).  —  The 
same  plaster  bandages  are  used,  but  are 
moistened  with  gum  and  water ;  they  are 
now  cut  in  lengths  exceeding  the  circum- 
ference of  the  patient's  body  by  four 
inches ;  each  length  is  laid  flat  on  a  table, 
one  below  the  other,  and  overlapping  for 
half  its  breadth ;  this  is  continued  till  a 
stratum  of  bandage  equal  in  length  to  the 
vertical  measurement  of  the  trunk  is  com- 
pleted. A  second  similar  layer  is  now  laid 
over  this,  strips  of  paper  being  placed  at  the 
edges  to  show  the  separation  between  the 
two  layers.  The  patient  is  now  laid  on  his 
back  on  the  bandages,  and  the  various  strips 
are  wrapped  round  him  in  order,  and  then 
left  tni  the  plaster  has  set. 

The  writer  recommends  and  employs 
Sayre's  original  plan,  as  he  fails  to  find 
any  advantage  in  the  modifications  de- 
scribed. No  rule  can  be  laid  down  as  to 
the  length  of  time  for  the  jacket  treatment ; 
it  depends  entirely  upon  the  rate  of  repair. 
When  all  subjective  signs  have  disappeared 
the  after-treatment  is  begun :  this  mainly 
consists  in  substituting  for  the  entire  jacket 
one  that  is  laced  on,  and  so  can  be  occa- 
sionally removed,  whilst  its  not  fitting  so 
closely  enables  the  cm'e  to  be  tested. 

Either  the  plaster  jacket  may  be  cut  up 
and  laced  on,  or,  what  is  better,  a  felt  jacket 
is  put  on.  The  '  poroplastic  felt '  usually 
employed  is  first  roughly  cut  to  the  pa- 
tient's figure,  then  steamed  in  an  oven  till 
soft,  and  then  applied  over  a  merino  jacket ; 
it  sets  when  cold,  and  has  then  the  requisite 
fastenings  added.  It  is  in  this  stage  a  good 
material  to  employ,  but  it  cannot  be  so 
accurately  applied  as  the  plaster,  and,  being 
cut  up,  it  gives  less  support;  hence  it  is 
not  advised  in  the  earlier  stages  of  the 
disease. 

If  there  is  a  discharging  lumbar  sinus, 
a  movable  jacket,  if  any,  must  be  used 
throughout.  Windows  cut  in  the  plaster 
jacket  do  not  answer. 
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In  atlanto-axoid  or  occipito-atlantoid  dis- 
ease, as  long  as  there  are  any  subjective 
sjrmptoms  or  dyspnoea,  the  supine  position, 
with  a  small  pillow  under  the  nape,  is  the 
only  safe  one  (Hilton).  Sandbags  on  either 
side  will  keep  the  head  from  rotating.  After 
probably  two  or  three  months  the  patient 
may  get  up,  with  a  mechanical  support. 
This  may  be  either  a  leather  or  felt  corset, 
bearing  a  stiff  padded  collar  at  the  end  of  a 
steel  rod,  to  support  the  head  and  prevent 
its  rotating,  or  an  adaptation  of  the  plaster 
jacket.  This  consists  of  an  ordinary  Sayre's 
jacket,  vvhich  forms  the  point  d'appui  of 
strips  of  plaster  bandage,  the  centres  of 
which  are  successively  placed  on  the  fore- 
head, and  the  ends  carried  on  each  side 
over  the  ears,  thence  below  the  occiput,  and 
finally  across  the  scapulae  to  beneath  the 
axillae,  and  there  finished  off ;  thus  a  rigid 
support  to  the  head  is  provided  (Furneaux 
Jordan). 

In  cervical  disease  below  the  axis,  and 
in  cervico -dorsal  disease,  the  mechanical 
support  maybe  the  same, but  Sayre's  ''jury 
mast '  is  better,  as  it  permits  rotation,  and 
substitutes  an  elastic  pull  on  the  head  for 
the  stiff  push  up  from  below.  It  consists 
of  a  fishhook-shaped  steel  spring,  which  is 
attached  below  to  a  plaster  jacket  in  the 
middle  of  the  back,  by  being  interwoven 
in  the  bandages  as  they  are  put  on;  the 
hooked  part,  passing  up  behind,  arches  over 
the  head  and  carries  a  collar  which  supports 
the  occiput  and  chin.  The  degree  of  ex- 
tension exercised  by  the  spring  is  regulated 
by  straps  to  the  collar.  The  upper  part  of 
the  apparatus  unscrews  at  the  upper  edge 
of  the  jacket,  so  as  to  be  removed  when  the 
patient  is  in  bed.  A  similar  arrangement 
may  be  also  attached  to  a  movable  (e.g.  felt) 
jacket,  though  the  plaster  jacket  is  better 
for  children. 

Besides  abscess,  the  special  complica- 
tion of  spinal  caries  is  paralysis.  This,  if  due 
to  pus  pressure,  must  be  treated  by  treating 
the  abscess  {see  Psoas  Abscess)  ;  but  if  due 
to  inflammation  of  the  cord  or  membrane, 
it  is  to  be  treated  with  iodide  of  potassium 
in  5-gr.  doses,  and  the  local  use  of  counter- 
irritants  ;  absolute  rest  being  imposed. 

The  general  medical  treatment  of  caries 
is  tonic.  The  writer  prefers  Syrupus  ferri 
iodidi,  or  Ferri  pot.  tart.,  with  01.  mor- 
rhuEe  in  cold  weather.  Diatysed  iron  is  not 
advised.  The  food  and  hygienic  conditions 
must  be  the  best  obtainable. 

(6)  In  treating  angular  curvatm'e,  it  is 
presumed  that  all  active  disease  has  ceased, 
the  deformity  alone  remaining.  Extension 
and  mechanical  support  are  indicated — the 


former  to  expand  the  chest  and  relieve  the 
compressed  abdominal  and  thoracic  viscera, 
the  latter  to  maintain  the  gain  by  extension. 
In  young  subjects,  who  are  stiQ  growing, 
the  writer  has  seen  the  most  marked  im» 
provement  by  the  full  use  of  the  plaster 
jacket  as  above  described ;  the  boss,  it  is 
true,  does  not  markedly  diminish,  but  the 
total  gain  is  gi'eat  in  a  more  erect  posture 
and  expanded  chest.  Where  growth  has 
ceased,  the  instruments  mentioned  under 
after-treatment  above  give  enough  support 
to  make  the  patient  useful  in  hfe  ;  or  one 
of  the  now  old-fashioned  '  spinals '  (steel 
crutches  arising  from  a  leather  and  steel 
pelvic  girdle)  can  be  used ;  its  only  recom- 
mendation is  that  it  lasts  longer  than  felt. 
Of  course  many  a  '  hunchback  '  goes  about 
without  any  mechanical  aid  whatever. 

C.  Hilton  Golding-Bird. 

CARIES  OF  THE  TEETH.— As  a  re- 

suit  of  original  faulty  development  or  of  un- 
favourable subsequent  conditions,  the  teeth 
are  Uable  to  a  destructive  process  which  con- 
sists in  their  decalcification  and  the  disin- 
tegration of  the  organic  matrix.  It  is,  in  the 
main,  a  chemical  process,  proceeding  from 
without  inwards ;  the  theory  which  regards 
it  as  analogous  to  inflammatory  softening 
of  bones  being  untenable,  because  it  occurs 
in  dead  equally  with  living  teeth.  During 
pregnancy,  and  after  certain  diseases,  not- 
ably typhoid  fever,  the  secretions  of  the 
mouth  are  in  a  state  leading  to  wholesale 
destruction  of  the  teeth,  the  destnictive 
agents  being  probably  acids  generated  by  fer- 
mentations occm-ring  in  the  mouth.  Nooks 
and  crannies,  and  the  necks  of  teeth,  where 
they  are  in  close  contact  with  the  edge  of 
the  gums,  are  its  chosen  sites. 

It  therefore  can  best  be  combated  by  the 
most  scrupulous  cleanliness,  by  brushing 
the  teeth  after  every  meal,  and  by  using  alka- 
line washes  copiously,  a  good  formula  being 
carbolic  acid  combined  with  a  considerable 
excess  of  carbonate  of  soda  or  of  Hquor 
potassae,  and  suitably  diluted. 

Bacteria  are  abundantly  found  in  carious 
cavities,  and  penetrate  the  dentine  to  a  con- 
siderable depth,  but  the  precise  share  which 
they  take  is  still  suh  judice  ;  want  of  cleanli- 
ness offers  them  the  most  favourable  oppor- 
tunity for  multipUcation. 

Of  course  all  cavities  as  they  arise 
should  be  at  once  filled  ^  in  health  an  annual 
careful  inspection  will  obviate  mischief  pro- 
ceeding to  a  disastrous  extent  before  it  is 
dealt  with ;  but  in  cases  where  destruction 
is  very  rife,  the  teeth  should  be  seen  to 
twice,  or  even  thrice  a  year,  till  the  period 
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of  rapid  decay  has  gone  by.  It  may  almost 
be  said  that  by  the  time  the  patient  has 
become  aware  of  the  decay  the  most  favom.*- 
able  time  for  deahng  with  it  by  stopping  has 
ahready  gone  by. 

Left  to  itself,  caries  proceeds  to  the  ex- 
posure and  ultimate  inflammation  and  death 
of  the  pulp,  then  to  alveolar  abscess.  In 
very  exposed  positions  it  sometimes  comes 
to  a  spontaneous  cure,  the  softened  tissue 
getting  worn  away  and  the  surface  attaining 
a  high  polish ;  this  result  may  in  suitable 
cases  be  artificially  brought  about. 

Chaeles  Tomes. 

CAROTID  ARTERIES,  Aneurism  of 
the. — Commo7i  Carotid. — Aneurism  of  this 
arterial  trunk,  particularly  when  of  trau- 
matic origin,  may  be  regarded  as  a  rare 
affection.  The  spontaneous  variety  occurs 
much  less  frequently  than  femoral  and 
I  popliteal  aneurisms  of  like  origin,  about 
as  often  as  subcla\'ian  aneurism,  and  with 
greater  frequency  than  aneurism  of  the 
axillary  artery.  It  has  been  asserted  that 
carotid  aneurism  is  met  with  occasionally 
in  young  subjects;  but  in  one  only,  of 
fifteen  cases  collected  by  Mr.  R.  W.  Parker 
of  spontaneous  aneurism  in  persons  under 
twenty  years  of  age,  was  the  common 
carotid  the  affected  vessel.  The  proportion 
of  male  to  female  subjects  is  certainly  much 
smaller  in  a  large  series  of  cases  of  carotid 
aneurism  than  in  those  of  aneurism  of  any 
other  large  artery.  Whilst,  in  all  other 
forms  of  external  aneurism  taken  together, 
I  one  female  is  affected  to  eight  males,  in 
/  carotid  aneurism  the  numbers  of  each  sex, 
according  to  Crisp,  are  almost  equal.  Any 
portion  of  the  common  carotid  as  it  courses 
in  the  neck  may  be  the  seat  of  aneurism ; 

(but  the  most  frequent  locality  of  the 
affection  is  at  or  near  the  bifurcation.  The 
vessel  on  the  right  side  is  sometimes  affected 
with  well-marked  though  not  very  pro- 
gressive dilatation  just  above  its  origin  at 
the  root  of  the  neck.  Aneurismal  dilatation 
of  the  intra-thoracic  portion  of  the  left 
carotid  must  be  very  rare.     The  right  side 

iof  the  neck  is  much  more  frequently  the 
seat  of  carotid  aneurism  than  the  left  side. 
Carotid  aneurism  in  most  instances  pre- 
sents the  ordinary  objective  signs  of  aneu- 
rism of  any  other  large  artery  situated 
near  the  surface  of  the  body.  The  tumour 
pulsates  very  forcibly,  and  is  more  or  less 
ovoid  in  form.  It  usually  increases  very 
slowly  in  size,  and  in  some  cases  seems  to 
remain  stationary  for  a  time,  although  it 
undergoes  spontaneous  cure  very  rarely, 
and  ultimately,  if  left  to  itself,  causes  death 


by  rupture,  either  externally  or  into  the 
digestive  or  respiratory  tract.  The  effects 
produced  by  the  gradual  expansion  of  the 
aneurismal  sac  are  very  varied  and  of  a 
serious  character,  in  consequence  of  pres- 
sure on  important  structures  in  the  neck 
and  of  disturbance  of  the  cerebral  circula- 
tion. Most  of  these  symptoms,  however, 
are  common  to  carotid  aneurism  and  to  any 
other  deep-seated  cervical  tumour.  Pres- 
sure on  the  laryngeal  nerves  or  directly  on 
the  larynx  or  trachea  miay  cause  hoarse- 
ness, very  troublesome  cough,  attacks  of 
dyspnoea  and  spasm  of  the  larynx.  There 
is  often  more  or  less  difficulty  in  degluti- 
tion, and  sometimes — though  this  is  a 
symptom  more  frequently  met  with  in 
aneurism  of  the  internal  carotid  —  the. 
pharynx  is  occupied  by  a  prominent  and! 
distinctly  pulsating  tumour.  The  usual 
cerebral  symptoms  are  headache,  occasional 
giddiness  and  syncope,  and.  loud  subjective 
riEging  or  buzzing  sounds.  The  patient 
complains  at  tunes  of  neuralgic  pains  on 
the  corresponding  side  of  the  head  and  also 
on  the  surface  of  the  neck.  Pressure  of  the 
aneurism  on  the  sympathetic  may  cause 
contraction  of  the  pupil  on  the  same  side, 
and  there  is  often  some  visual  disturbance. 

The  diagnosis  of  carotid  aneurism  may 
be  attended  with  great  and,  indeed,  in- 
superable difficulty,  especially  in  a  case  of 
pulsating  tumour  at  the  root  of  the  neck, 
which  might  be  due  to  aneurism  of  the 
subclavian,  of  the  innominate,  of  the  ver- 
tebral, or  of  the  arch  of  the  aorta.  It  is  < 
necessary  in  instances  of  this  kind  to  study  ' 
carefully  the  form,  situation,  and  relations 
of  the  tumour,  the  direction  in  which  its 
bruit  is  chiefly  propagated,  and  the  condi- 
tion of  the  circulation  in  the  head,  the 
upper  part  of  the  neck,  and  the  upper  ex- 
tremity on  the  corresponding  side.  No 
very  positive  results,  however,  can  always  be 
obtained  by  such  investigation,  since  a  swell- 
ing of  like  form,  and  pressure-effects  of  like 
nature  and  intensity  to  those  of  carotid  aneu- 
rism, may,  under  certain  conditions,  exist 
with  aneurism  of  either  of  the  other  arteries. 

The  morbid  conditions  by  which  an 
aneurism  on  any  part  of  the  carotid  artery 
may  be  simulated  are :  glandular  enlarge- 
ment and  suppuration ;  deep-seated  suppu- 
ration of  simple  inflammatory  origin;  a 
new-growth,  whether  solid  or  cystic;  a 
vascular  tumour  or  an  aneurismal  varix; 
simple  or  pulsating  bronchocele ;  and  a  pul- 
sating malignant  tumour.  The  chief  points 
to  be  observed  in  establishing  the  diagnosis 
are,  the  shape  of  the  swelling,  its  condition 
on  proximnJ  or  distal  compression  of  the 


236 


Carotid  Arteries,  Aneurism  of  the 


carotid,  its  relation  to  and  extent  of  con- 
nection with  this  vessel,  the  character  of 
the  pulsatile  expansion,  the  intensity  of 
the  bruit,  and  the  range  of  vertical  move- 
ment of  the  swelling  during  deglutition. 

The  results  of  proximal  Hgature  of  the 
common  carotid  in  the  treatment  of  aneu- 
rism of  this  vessel  have  not  been  very  satis- 
factory. Since  1805,  when  the  operation 
was  first  performed  by  Sir  A.  Cooper,  this 
plan  of  treatment  has  been  repeatedly 
tried,  and  lengthy  tables  of  such  cases 
have  been  compiled  by  Pilz  and  Lefort.  Of 
47  cases  collected  by  the  latter  surgeon 
21  were  fatal,  whilst  in  2  the  operation 
was  followed  by  relapse,  and  in  some  of  the 
remaining  cases  reported  as  cured,  the  re- 
sults, it  is  held,  were  doubtful.  The  most 
frequent  causes  of  this  tendency  to  failure 
of  proximal  ligature  of  the  common  carotid 
are  inflammation  of  the  sac,  resulting  in 
suppuration  and  haemorrhage,  serious  cere- 
bral symptoms,  and  haemorrhage  from  the 
seat  of  ligature.  Under  the  most  favour- 
able circumstances  the  operation  is  attended 
with  much  risk,  and  the  records  of  the  most 
successful  cases  show  that  recovery  is  seldom 
attained  without  the  occurrence  of  some 
serious  complication. 

The  results  of  distal  ligature  of  the  com- 
mon carotid  are  also  unfavourable.  The 
operation,  Lefort  states,  is  almost  always 
followed  by  diminution  in  the  size  of  the 
aneurismal  tumour,  but,  as  with  proximal 
ligature,  there  is  much  risk  of  subsequent 
suppuration  and  rupture  of  the  sac,  and  also 
of  cerebral  mischief.  Most  of  the  few  re- 
corded cases,  however,  of  distal  hgature  for 
carotid  aneurism  are  probably  very  doubt- 
ful, as  decided  aneurismal  dilatation,  affect- 
ing only  the  root  of  the  carotid,  is  not  often 
met  with,  and  its  diagnosis  must  be  at- 
tended with  much  difficulty. 

The  old  method  of  opening  the  sac  and 
applying  a  double  ligatm-e  to  the  affected 
artery  has  been  applied  with  success  in 
cases  of  traumatic  aneurism  of  the  carotid 
by  the  second  Hey,  by  Syme,  and,  more 
recently,  by  Frothingham,  of  Michigan. 
In  1880  Mr.  Hemry  Morris,  in  some 
comments  on  a  case  of  spontaneous  aneu- 
rism of  the  external  carotid,  reported  to 
the  Royal  Medical  and  Chirurgical  Society, 
suggested  that  it  would  be  best  in  carotid 
aneurisms  near  the  bifurcation  of  the  com- 
mon trunk  to  ligature  simultaneously  the 
common  carotid  and  such  branches  of  the 
external  carotid  (facial,  superior  thyroid, 
and  Ungual)  as  are  easily  accessible. 

Notwithstanding  the  difficulties  in  ap- 
plying and  keeping  up  pressure  in  the  neck, 


compression,  both  digital  and  instrumental, 
below  the  tumour,  has  hitherto  been  at- 
tended with  much  success  in  some  few 
cases  of  carotid  aneurism.  Mr.  Hohnes, 
who  has  collected  seven  cases,  in  two  only 
of  which  this  treatment  failed,  holds  *  that 
there  are  forms  of  carotid  aneurism  easily 
curable  by  compression,  and  that  compres- 
sion of  the  carotid  artery,  though  difficult 
and  painful  at  first,  may  often  be  rendered 
successful  by  perseverance  both  on  the  part 
of  the  surgeon  and  the  patient.'  It  has 
been  proved,  also,  that  a  carotid  aneurism 
at  the  root  of  the  neck  may  be  cured  by 
distal  pressure. 

In  a  case  of  small  carotid  aneurism,  if 
indirect  compression  fail  after  a  fair  trial,  it 
may  be  found  advisable  to  try  direct  com- 
pression before  any  cutting  operation  be 
performed.  Of  this  method,  however,  very 
little  is  known  beyond  a  successful  case  re- 
corded in  1867  by  CiniseUi,  of  Cremona. 

Arterio-venous  aneurism  of  the  carotid 
artery  and  jugular  vein  has  been  met  with 
in  some  few  instances.  This  condition, 
which  almost  always,  if  not  always,  pre- 
sents the  form  of  aneurismal  varix,  is 
commonly  the  result  of  a  sword  injury.  The 
symptoms  are  usually  well-marked,  and  re- 
semble those  of  a  similar  lesion  to  other 
large  vessels,  but  are  seldom  of  such  severity 
as  to  justify  any  operative  treatment. 

External  Ca/rotid. — Aneurism  of  this 
vessel  is  usually  of  the  traumatic  variety, 
and  implicates  one  or  more  of  the  branches. 
It  presents  no  special  characters.  There 
must  necessarily  be  some  difficulty  in  de- 
termining the  origin  of  an  aneurismal  tu- 
mour in  this  region ;  but  the  diagnosis  of  an 
aneurism  of  the  external  from  one  of  the 
internal  carotid  may  be  assisted  by  obser- 
vations of  the  state  of  the  temporal  pulse,  ' 
and  probably,  also — as  in  a  case  recorded 
by  Mr.  Christopher  Heath — by  the  existence 
of  unilateral  atrophy  of  the  tongue. 

Internal  Carotid. —  Aneurism  of  the 
extra-cranial  portion  of  this  vessel,  like 
aneurism  of  the  common  carotid,  may  give 
rise  to  cerebral  distm-bances,  but  its  most 
marked  symptom  is  a  pulsating  tumour  in 
the  pharynx. 

The  treatment  in  cases  of  aneurism  of 
the  secondary  carotid  vessels  should  con- 
sist, at  first,  in  a  careful  and  persevering 
attempt  at  proximal  compression,  and  sub- 
sequently, if  this  fail,  in  ligatm'e  of  the 
common  carotid ;  or,  in  the  case  of  the  ex- 
ternal carotid,  near  its  origin,  ligature  of 
some  of  the  branches  of  this  vessel  together 
with  that  of  the  main  trmik,  as  advised 
by  Mr.  Morris.  W.  Johnson  Smith. 
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CAROTID  ARTERY,  The  Common. 

Course.  —  From  the  upper  part  of  the 
Bterno-clavicular  articulations  both  arteries 
ascend  on  the  side  of  the  trachea  and 
cesophaj^us  as  high  as  the  upper  border  of 
the  thjToid  cartilage.  The  left  artery  comes 
from  the  aortic  arch  close  to  the  left  of 
the  innommate ;  the  right  results  from  the 
division  of  the  innominate.  The  lower 
part  of  the  left  artery  is  surgically  un- 
important. The  vessels  are  practically 
alike  anatomically  in  the  neck. 

Whatever  the  position  of  the  head,  a 
line  from  the  stemo-clavicular  articulation 
to  the  lobule  of  the  ear  marks  the  course, 
as  high  as  the  upper  border  of  the  thyroid 
cartilage,  where  the  artery  ends.  For  de- 
scriptive pm'poses,  it  is  divided  into  two 
parts  by  the  crossing  of  the  anterior  belly 
of  the  omo-hyoid  muscle.  This  muscle 
crosses  on  a  level  with  the  cricoid  car- 
tilage. 

The  common  carotid  artery  above  the 
omo-hyoid  lies  in  what  is  known  as  the 
superior  carotid  triangle,  bounded  by  the 
omo-hyoid  below,  the  digastric  and  stylo- 
hyoid above,  and  the  sterno -mastoid  behind. 
The  superficial  coverings  are  similar  to 
those  over  the  lower  part  of  the  artery.  The 
sterno -mastoid  overlaps  it ;  the  descendens 
noni  is  usually  on  the  sheath,  but  some- 
times within;  and  the  superior  thyroid 
vein,  with  fr-equently  the  lingual  and  facial 
veins,  crosses  its  upper  end.  Behind  are 
the  vertebrae  covered  by  the  longus  colli  and 
the  rectus  capitis  anticus  major,  also  the 
sympathetic  cord ;  externally,  the  internal 
jugular  vein  and  vagus  nerve  ;  internally, 
the  larynx  and  pharynx,  covered  over  by 
the  inferior  constrictor  muscle.  The  su- 
perior  th-sa-oid  artery  passes  down  on  the 
inner  siae  01  the  vessel. 

Ligation.  —  Place  the  patient  on  his 
back,  with  the  shoulders  raised,  and  the 
face  turned  to  the  opposite  side.  Make  an 
incision,  three  inches  long,  from  the  level  of 
the  upper  border  of  the  thyroid  cartilage 
downwards  in  the  guiding  line,  or  vice 
versa ;  cut  through  the  cutaneous  struc- 
tures, raise  the  deep  fascia  carefully — on  a 
director  is  the  best  plan — and  open  it. 
Kow  flex  the  head  slightly,  to  relax  the 
Btemo-mastoid,  so  that  it  can  be  pulled  out- 
wards. According  to  where  it  is  wished  to 
apply  the  ligature,  the  omo-hyoid  muscle 
is  pulled  down  or  not ;  it  is  best  to  do  so, 
and  to  tie  the  artery  opposite  the  crico- 
thjToid  membrane.  Pick  up  and  mcise  the 
common  sheath  on  the  inner  side,  avoiding 
the  veins  crossing  its  upper  end.  Open 
the  immediate  sheath,  and  pass  the  needle 


from  the  vein,  avoiding  the  internal  jugular 
]  vein  externally,  the  pneumogastric  behind, 
the  superior  thyroid  artery  internally,  and 
the  descendens  noni  nerve  in  front. 

Below  the  omo-hyoid  muscle  the  cover- 
ings are — the  skin  ;  superficial  fascia  having 
in  it,  the  platysma,  the  anterior  jugular 
vein,  and  the  descending  branch  of  the 
transverse  cervical  nerve  ;  the  deep  fascia. 
The  stemo-mastoid  muscle  overlaps  it ;  the 
stemo-hyoid  and  stemo-thyroid  muscles 
cover  it  and  cross  it ;  the  descendens  noni 
nerve  lies  on  these  muscles. 

Behind  are  the  transverse  processes  of 
the  seventh,  sixth,  and  fifth  cervical  verte- 
brae, covered  by  the  longus  colli  muscle. 
Internally,  the  trachea.  Externally,  the 
internal  jugular  vein,  and  the  pneumo- 
gastric nerve.  The  internal  jugular  vein 
on  both  sides  tends  to  the  right,  hence  it 
departs  fr'om  the  right  artery  below,  but 
overlaps  the  left  artery.  The  vessel  con- 
sequently is  more  easily  reached  on  the 
right  side. 

Ligation.  —  Make  an  incision  in  the 
guiding  line  fr'om  the  stemo-clavicular  ar- 
ticulation to  the  lovel  of  the  cricoid  car- 
tilage. Cut  through  the  cutaneous  coverings 
described,  so  as  to  expose  the  inner  border 
of  the  stemo-mastoid ;  now  bend  the  head 
slightly  forwards,  and  pull — outwards  the 
sterno-mastoid,  inwards  the  stemo-hyoid 
and  sterno-thyroid  muscles,  upwards  the 
omo-hyoid  and  the  structures  associated 
with  it.  Open  the  common  vascular  sheath, 
pull  outwards  the  internal  jugular  vein  and 
the  pneumogastric  nerve,  and  inwards  the 
descendens  noni  ;  open  the  immediate 
sheath,  and  pass  the  needle  from  the  vein 
inwards,  keeping  close  to  the  vessel. 

James  Cantlie. 

CAROTID  ARTERY,  The  External. 

Course.  —  From  the  bifurcation  of  the 
common  carotid  at  the  upper  border  of  the 
thyroid  cartilage,  the  artery  passes  upwards 
to  just  behind  the  neck  of  the  condyle  of 
the  lower  jaw,  where  it  divides. 

The  coverings  are  : — skin ;  superficial 
fascia,  with  the  great  auricular  nerve  and 
the  external  jugular  vein ;  the  platysma 
and  the  deep  fascia.  When  the  deep  fascia 
is  opened,  it  is  seen  that  part  of  the  artery 
below  is  in  the  superior  carotid  triangle, 
and  that  part  of  the  artery  above  is  in  the 
parotid  gland  ;  the  separation  being  marked 
by  the  crossing  of  the  posterior  belly  of 
the  digastric  and  the  stylo-hyoid  muscles 
over  the  artery-.  In  the  superior  carotid 
triangle,  the  artery  is  crossed  by  the  hypo- 
glossal nerve,  and  the  facial,  lingual,  and 
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superior  thyroid  veins ;  in  the  parotid 
gland,  the  facial  nerve  and  the  external 
jugular  vein  are  superficial  to  it.  Beneath, 
i.e.  internal  to  the  artery,  is  the  pharynx 
below,  with  the  superior  laryngeal  nerve 
crossing  to  reach  the  larynx ;  whilst  higher 
up,  between  the  internal  and  external 
carotid  arteries  are  the  styloid  process,  the 
stylo-pharyngeus  muscle,  the  glosso-pharyn- 
geal  nerve,  and  a  piece  of  the  parotid 
gland.  Externally  is  the  internal  jugular 
vein;  the  internal  carotid  is  seen  on  the 
outer  side  for  almost  one  inch  of  its  course, 
when  it  disappears  underneath. 

Ligation. — Place  the  patient  as  for  the 
common  carotid  operation.  Make  an  in- 
cision fi-'om  just  behind  the  angle  of  the 
jaw,  downwards  along  the  line  of  the  artery, 
to  just  below  the  upper  border  of  the  thy- 
roid cartilage.  Divide  the  cutaneous  struc- 
tures, advisedly  using  a  director  for  the 
deep  fascia.  Draw  aside  the  veins  crossing 
the  artery  if  possible ;  if  not,  tie  each  in 
two  places,  and  cut  between.  Pull  the 
digastric  and  stylo-hyoid  muscles  and  the 
hypoglossal  nerve  upwards,  the  stemo- 
mastoid  outwards.  Open  the  sheath,  and 
pass  the  needle  fi'om  without — i.e.  from 
between  the  artery  and  the  internal  jugular 
vein,  with  the  internal  carotid  artery  exter- 
nally. The  ligature  is  usually  passed  im- 
mediately above  the  origin  of  the  superior 
thyroid  artery.  James  Cantlie. 

CAROTID  ARTERY,  The  External, 
Wounds  of  branches  of  the. — The  violence 
of  all  bleeding  from  the  throat  and  neck, 
the  suddenness  of  its  occurrence,  and  the 
rapidity  with  which  it  proves  fatal,  render 
the  question  of  the  treatment  of  the  following 
accidents  of  grave  interest  to  the  surgeon  : — 

1.  Punctured  wounds  about  the  angle  of 
the  jaw  or  through  the  mouth.  2.  Haemor- 
rhage after  injury  to  the  tonsils.  3.  Hae- 
morrhage from  cancer,  or  from  the  slough- 
ing of  the  throat  in  scarlet  fever  or  diphtheria. 
4.  Secondary  haemorrhage  after  wounds  or 
operations. 

In  some  of  these  cases  the  careftd  and 
accurate  adjustment  of  pressure  has  occa- 
sionally succeeded,  while  in  others  cold, 
astringents,  or  the  actual  cautery  has  been 
employed  with  success.  In  one  or  two 
instances  the  ingenuity  of  the  surgeon  has 
suggested  a  remedy,  as  in  a  case  of 
secondary  haemorrhage  after  operation  for 
cleft  palate,  where  the  bleeding  was  per- 
manently arrested  by  a  wooden  plug  m  the 
posterior  palatine  canal.  However  success- 
ful these  palliative  measures  may  occa- 
sionally prove,  there  will  remain  a  certain 


proportion  of  cases  in  which  their  use  is 
impracticable,  or  has  been  employed  in 
vain.  If  there  were  a  probabHity  of  finding 
the  bleeding  vessel  by  enlarging  the  wound 
this  might  be  done  ;  but  in  many  instances 
such  an  operation  would  be  anatomically 
impossible.  In  these  circumstances,  hga- 
ture  of  the  main  vessel  in  continuity  has 
to  be  resorted  to,  as  the  only  practicable 
means  of  stopping  the  bleeding. 

The  common  carotid  artery  has  been  the 
vessel  usually  selected.  The  writer,  how- 
ever, considers  that  the  external  carotid 
is  the  better  artery  to  tie,  and  has  folly 
described  the  reason  for  this  preference  m 
a  paper  pubHshed  in  the  Medico-Chirur- 
gical  Transactions,  Ixi. 

Ligature  of  the  common  carotid  for 
haemorrhage  is  an  operation  of  extreme 
danger  to  life,  having  a  death-rate  of  more 
than  50  per  cent.,  a  large  proportion  of  the 
fatal  cases  either  dying  from  brain-sjnup- 
toms,  or  a  recurrence  of  haemorrhage  firom 
the  original  wound.  The  brain- symptoms 
are  the  result  of  cutting  off"  the  blood- 
supply  through  the  internal  carotid,  while 
the  recurrence  of  haemorrhage  from  the 
wound  is  due  to  the  freedom  of  the  anas- 
tomosing circulation.  If  haemorrhage  con- 
tinues after  dehgation  of  the  common  trunk, 
the  blood  finds  its  way  to  the  wound  from 
one  of  the  followmg  sources :  1.  As  a  re- 
gurgitant stream  down  the  internal  carotid. 
2.  By  the  communications  of  the  superior 
with  the  inferior  thyroid.  3.  By  branches 
anastomosing  across  the  middle  line.  By 
ligature  of  the  external  carotid  between  the 
thyroid  and  lingual  branches  aU  risk  of 
brain-symptoms  is  obviated,  while  the 
chance  of  recurrent  haemorrhage  is  dimin- 
ished, inasmuch  as  the  communications  by 
the  internal  carotid  and  superior  thyroid  are 
cut  off.  The  fact  of  the  fi:ee  anastomoses 
between  the  thyroids  was  markedly  illus- 
trated in  a  case  of  Guthrie's,  in  which  the 
external  carotid  artery  was  wounded.  Here 
the  common  carotid  artery  was  tied,  but  it 
failed  to  arrest  the  bleeding.  A  hgature 
was  then  placed  upon  the  external  carotid 
above  the  wound,  but  blood  still  poured  out. 
The  external  carotid  was  then  again  tied 
just  above  the  superior  thyroid,  and  the 
bleeding  at  once  ceased. 

An  objection  might  naturally  be  raised 
to  placing  a  ligature  on  the  external  rather 
than  on  the  common  carotid,  on  the  ground 
that  the  surgeon  assumes  that  it  is  a  branch 
of  the  former  that  is  womided,  and  that, 
should  the  bleeding  vessel  prove  to  be  the 
internal  carotid,  an  operation  worse  than 
useless  would  have  been  performed.     The 
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answer  to  this  is,  that  in  cases  where  the 
common  carotid  artery  had  been  tied  for 
haemorrhage,  and  in  which  post-mortem 
examinations  were  subsequently  obtained, 
it  was  extremely  rarely  found  that  the 
original  wound  had  been  one  of  the  internal 
carotid — a  circumstance  to  be  explained  by 
the  fact  that  a  wound  of  so  important  a 
vessel  will  generally  prove  fatal  in  a  few 
minutes,  thus  affording  no  opportunity  for 
any  surgical  interference.  In  the  great 
majority  of  cases  the  bleeding  vessel  proved 
to  have  been  one  of  the  numerous  branches 
of  the  external  carotid,  and  could  have  been 
controlled  by  ligature  of  that  vessel. 

The  same  incision  that  is  employed  for 

ligature  of  the  common  carotid  above  the 

omohyoid  would  expose  the  external  branch, 

which  can  be  traced  up  from  the  bifurcation. 

Harrison  Cripps. 

CARPAL  BONES,  Dislocation  of  the. 
Transverse  or  Midcarpal  Dislocation 
of  the  hand,  as  a  result  of  which  the  second 
row  of  carpal  bones  is  separated  from  the 
first,  only  occurs  as  the  effect  of  great 
violence,  and  is  very  rare.  Malgaigne  men- 
tions two  cases — one,  forwards  and  com- 
pound, caused  by  machinery;  the  other 
(Maisonneuve's)  backwards,  caused  by  a 
fall  from  a  height.  In  this  case  the  hand 
was  shortened  and  the  fingers  flexed  ;  there 
was  a  prominence  behind  below  the  level 
of  the  styloid  processes ;  in  front  another, 
with  a  depression  below,  vis-a-vis  le  pli 
transversal  du  poigiiet.  Reduction  has 
been  found  difficult  or  impossible  during 
Hfe,  and  easy  after  death.  Both  these  cases 
died  from  other  injuries.  More  recently 
Richmond  has  described  a  case  in  this 
country  of  midcarpal  dislocation  of  the 
hand  forwards.  A  man  was  drawn  up  by 
the  strap  of  a  machine  nine  or  ten  feet, 
and  fell  on  his  hand.  The  first  row  of 
carpal  bones,  with  the  radius  and  ulna, 
projected  behind,  and  the  second  row,  with 
the  metacarpal  bones,  formed  a  prominence 
at  the  base  of  the  hand  in  front. 

Dislocation  of  any  bone  of  the  carpus 
alone  is  a  rare  accident,  and  generally  the 
result  of  extreme  violence.  Of  the  first 
row  there  are  instances  of  separate  disloca- 
tion of  the  scaphoid,  semilunar,  and  pisi- 
form bones. 

Dislocation  of  the  Pisiform  Bone 
occasionally  occurs  as  the  result  of  forcible 
action  of  the  flexor  carpi  ulnaris.  Gras, 
Fergusson,  and  Erichsen  have  recorded 
cases  produced  in  the  act  of  lifting  heavy 
weights.  The  bone  is  to  be  felt  displaced 
upwards  to  the  extent  of  about  an  inch. 


The  treatment  is  to  flex  the  hand  on  the 
forearm  and  the  forearm  on  the  arm,  in 
order  to  relax  the  flexor  muscles ;  to  retain 
the  hand  in  position  by  means  of  a  curved 
dorsal  splint,  and  to  fix  the  bone  by  a  pad 
and  strapping. 

Dislocation  of  the  Semilunar  occurs  i 
more  frequently  than  any  other  bone  of] 
the  first  row,  and  is  often  compound.  Itj 
may  be  dislocated  forwards  or  bacJcwards. 
The  forward  dislocation  is  caused  by  a  fall 
from  a  height  with  the  hand  extended,  and 
the  bone  has  on  several  occasions  been 
driven  completely  through  the  skin  in  front 
of  the  wrist.  This  occm-red  in  both  hands 
of  one  case,  the  bones  from  which  are 
preserved  in  the  museum  of  St.  George's 
Hospital.  The  effect  of  its  displacement  for- 
ward beneath  the  tendons  may  be  to  cause  ' 
flexion  of  the  middle  and  ring  fingers,  as 
in  a  case  recorded  by  Cameron.  Disloca- 
tion backward  is  caused  by  a  fall  on  the 
back  of  the  hand.  In  an  instance  ob- 
served by  Erichsen,  the  bone  projected 
behind,  and  could  be  reduced  by  pressure, 
but  started  up  again  upon  flexion  of  the 
hand  on  the  wrist. 

The  treatment,  if  reduction  be  effected, 
will  be  to  retain  the  palm  of  the  hand  on  a 
splint,  with  a  pad  over  the  bone,  for  two  or 
three  weeks.  When  the  dislocation  is  com- 
pound, it  is  probably  advisable  to  remove 
the  bone  at  once ;  if  simple  and  irreducible, 
it  may  be  excised  antiseptically.  But  with- 
out these  precautions,  considering  the  rela- 
tion of  the  bone  to  the  wrist  and  great 
carpal  joints,  as  well  as  to  the  tendon- 
sheaths,  an  operation  is  scarcely  to  be  re- 
commended. A  compound  case  operated 
upon,  and  reported  during  the  present  year 
by  Buchanan,  was  follow^ed  by  amputation 
of  the  hand  ;  but  excision  was  not  performed 
till  the  fifth  day,  and  not  till  after  celluHtis 
had  commenced. 

Dislocation  of  the  Scaphoid. — ^Astley 
Cooper  relates  two  cases  of  this  injury :  one 
a  compound  case  caused  by  machinery,  the 
other  a  simple  dislocation  backwards,  to- 
gether with  a  portion  of  the  radius  obhquely 
fractured  into  the  joint,  caused  by  a  fall  on 
the  back  of  the  hand.  Malgaigne  is  in- 
clined to  throw  doubt  on  the  latter  case. 

Dislocation  of  the  Os  Magnum. — 
Dislocation  of  the  head  of  the  os  magnum 
backwards  appears  to  be  the  most  frequent 
of  the  isolated  displacements  of  the  carpal 
bones.  It  is  much  more  common  in  women 
than  in  men,  and  Malgaigne  classes  it  as 
pathological  rather  than  traumatic.  It  has 
been  caused  by  falls  on  the  back  of  the 
hand,  and  by  muscular  contraction  during 
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the  throes  of  laboiir.  A  rounded  projec- 
tion is  seen,  situated  above  and  opposite 
to  the  base  of  the  metacarpal  bone  of  the 
middle  finger,  and  a  depression  close  to  the 
base  of  this  bone.  In  a  case  related  by- 
Cooper,  the  forefinger  was  abducted  and 
could  not  be  made  to  approach  the  middle 
until  after  the  dislocation  had  been  re- 
duced. Reduction  is  effected  by  pulling  on 
the  first  and  second  fingers,  and  at  the 
same  time  pressing  upon  the  displaced 
bone.  There  is  great  tendency  to  reluxa- 
tion  on  strongly  flexing  the  hand,  to  pre- 
vent which,  a  palmar  splint,  with  a  pad 
over  the  bone  behind,  should  be  worn  for 
two  or  three  weeks. 

R.  Clement  Lucas. 


CARPirS,   Dislocation    of  the. 
Wrist-joint,  Dislocation  of  the. 


See 


CARR'S  SPLINT,  for  Colles'  firacture, 
consists  of  a  strip  of  wood  about  2  inches 
wide  and  11  inches  long,  having  an  irregu- 
larly convex  surface  which  is  adapted  to 
the  shape  of  the  lower  end  of  the  radius, 
and  has  an  obliquely-placed  cross-piece, 
4  inches  long  and  1  inch  in  diameter,  at- 
tached to  its  distal  end.  The  splint  is 
apphed  to  the  anterior  aspect  of  the  fore- 
arm, so  that  the  cross-bar  Hes  opposite  the 
metacarpo-phalangeal  joints  when  the  hand 
is  adducted.  A  light  dorsal  splint  may  also 
be  apphed,  but  it  is  not  necessary. 

BiLTON  Pollard. 

CARTE'S  COMPRESSOR.  -See  Tour- 
niquets. 

CARTILAGE,  Articular.  See  Arti- 
cular Cartilage. 

CARTILAGES,  Aural.  See  Ear,  Ex- 
ternal. 

CASTRATION.— Preparatory  to  the 
operation,  the  pubes  and  scrotum  should 
be  carefully  shaved  and  thoroughly  cleansed. 
For  the  latter  purpose,  carbolic  lotion,  5  p.c, 
may  be  used ;  but  as  the  thin  skin  of  this 
region  may  be  irritated  by  this  lotion, 
corrosive  sublimate  solution  1-500,  or  the 
solution,  of  sulphurous  acid  B.P.,  may  be 
substituted  for  it.  Before  commencing  the 
operation,  -a  careful  examination  for  hernia 
should  be  made,  and  if  present,  its  contents 
should  be  reduced  and  kept  up  by  an  assis- 
tant's finger  placed  over  the  abdominal 
ring.  The  patient  being  fully  anaesthetised, 
the  surgeon  should  grasp  the  back  of 
the  testicle  in  his  left  hand,  so  as  to  stretch 
its  coverings  over  the  front,  and  should  then 
make  an  incision  from   the   external  ab- 


dominal ring  to  the  bottom  of  the  scrotum, 
and  quickly  cut  through  all  the  layers  of 
fascia  and  muscle  until  the  outer  surface  of 
the  tunica  vaginalis  is  reached.  With  a. 
few  touches  of  the  knife,  the  testicle,  in  its 
serous  covering,  is  severed  from  the  scrotal 
tissues  ;  the  union  between  the  two  is  most 
firm  at  the  lower  end  of  the  scrotum.  At 
this  stage  it  is  well  to  place  pressiu'e-forceps 
on  all  tjleeding  vessels  in  the  scrotum,  as 
oftentimes  the  haemorrhage  from  this 
source  is  profuse.  The  surgeon  should 
then  carefully  examine  the  cord  to  deter- 
mine at  what  part  to  sever  it,  and  he 
should  proceed  to  transfix  it,  about  half  an 
inch  above  this  point,  with  an  aneurism 
needle  armed  with  a  double  tliread ;  and 
should  tie  it  tightly  in  two  halves,  and 
then  cut  it  across.  The  best  material  to 
use  for  this  ligatm-e  is  silk  which  has 
been  soaked  for  some  time  in  carbolic 
lotion,  5  per  cent.,  or  stout  chromic  catgut. 

When  the  stump  of  the  cord  has  been 
examined  and  found  to  be  quite  dry,  and 
the  surgeon  is  satisfied  that  his  ligatures 
are  secure,  their  ends  should  be  cut  off 
short,  and  the  cord  will  retract  into- 
the  inguinal  canal.  The  forceps  should 
then  be  taken  off  the  scrotal  vessels  one 
by  one,  and  those  that  are  bleeding  should 
be  twisted  or  tied  with  fine  catgut.  After 
cleansing  the  wound  with  corrosive  sub- 
limate solution  1-1,000,  a  drainage-tube- 
should  be  laid  along  it  and  brought  out  at 
its  lower  end,  and  the  edges  of  the  skin  ap- 
proximated by  carbolised  silk  sutures.  Owing 
to  the  contraction  of  the  dartos,  the  skin  is 
inverted,  and  this,  unless  corrected,  delays 
the  perfect  healing  of  the  wound.  It  may  b& 
overcome  by  making  a  very  close  continu- 
ous suture  of  the  skin  with  verj'-  fine  cat- 
gut in  addition  to  the  deep  interrupted 
sutures.  The  whole  operation  may  be 
conducted  aseptically,  and  dressed  accord- 
ingly. A  very  good  form  of  dressing  is  to 
sprinljle  finely-powdered  iodoform  over  the 
line  of  incision,  and  to  apply  a  thick  mass 
of  iodoform  cotton-wool  over  the  scrotum 
and  pubes — the  penis  being  brought  out 
through  it — and  fasten  it  in  position  with 
a  firm  and  carefully  applied  bandage.  This 
dressing  need  not  be  disturbed  for  two  days, 
when,  if  the  tube  be  dry,  it  should  be  re- 
moved, the  dressing  renewed,  and  left  un- 
disturbed for  several  days,  unless  pyrexia, 
or  pain,  or  some  other  disturbance,  neces- 
sitate the  examination  of  the  wound. 

Certain  other  details  may  be  mentioned. 
If  the  testicle  to  be  excised  be  adherent  to 
the  skin,  that  portion  of  the  scrotal  cover- 
ings should  be  removed  with  the  organ  by 
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means  of  two  elliptical  incisions.  Where 
the  surgeon  is  in  any  doubt  as  to  the 
nature  of  the  tumour  he  is  operating  for, 
he  should  open  the  tunica  vaginalis  and 
explore  it — even  cutting  into  the  testicle 
itself  if  necessary — before  detaching  it  from 
the  scrotum.  Owing  to  the  extreme  diffi- 
culty of  diagnosing  some  cases  of  hsemato- 
cele,  it  is  a  good  rule  to  tap  every  scrotal 
tumour  before  excising  it,  or,  still  better,  to 
cut  into  the  tunica  vaginalis  before  detach- 
ing it  from  the  scrotum.  When  there  is 
a  large  collection  of  fluid  in  the  tunica 
vaginalis,  it  is  an  advantage  to  tap  the  sac 
before  the  operation,  or  to  pimcture  it  be- 
fore dissecting  it  away.  When  the  case  is 
compUcated  with  inguinal  hernia  on  the 
same  side,  the  surgeon  should  at  the  same 
time  attempt  the  radical  cure  of  this  affec- 
tion, by  dissecting  up  the  sac,  stitching  it 
together  at  the  ring,  removing  the  part 
beyond,  and  drawing  together  the  pillars 
of  the  ring,  if  that  aperture  be  large.  When 
the  cord  is  thickened  high  up,  it  may  be 
necessary  to  slit  up,  on  a  director,  the 
aponeurosis  of  the  external  oblique  muscle 
where  it  covers  the  inguinal  canal,  and  to 
ligature  the  cord  close  to  the  internal  ring. 

There  are  several  other  ways  of  treating 
the  cord,  but  if  the  ligatures  are  tied 
tightly,  the  above  is  the  best.  Should 
haemorrhage  occur  from  the  cord — primary 
or  secondary — the  inguinal  canal  must  be 
laid  open  and  the  bleeding  vessel  tied. 
Where  the  gland  to  be  removed  lies  in  the 
groin,  the  parts  covering  it  must  be  divided 
with  a  vertical  incision,  and  the  organ 
turned  out  of  its  bed,  and  the  cord  tied  as 
above.  As  this  condition  is  very  often 
combined  with  hernia,  great  care  must  be 
tsiken  to  seek  and,  if  found,  to  close  any 
peritoneal  prolongation  or  pouch. 

On  a  few  occasions  a  testicle,  retained  in 
the  iliac  fossa,  has  been  removed  on  account 
of  cancerous  disease.  This  may  be  done 
either  by  laparotomy,  the  incision  being 
made  in  the  median  line,  or  by  an  incision, 
similar  to  that  for  ligature  of  the  external 
iliac  artery,  the  parts  being  divided  down  to 
the  subperitoneal  fat,  and  the  peritoneum 
stripped  off  the  face  of  the  tumour. 

A.  Pearce  Gould. 

CATARACT  is  opacity  of  the  crys- 
talline lens.  See  Crystalline  Lens.  It 
occurs  in  many  forms,  partial  and  com- 
plete, and  is  met  with  at  all  periods  of  life, 
but  is  more  frequent  in  the  old  and  in  the 
young  than  in  the  middle-aged. 

Causes  and  Pathology. — The  lens  is, 
by  development,  a  cuticular  structure,  and  is 
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formed  of  successive  layers  of  fibres  derived 
from  the  epithelial  cells  which  line  its  cap- 
sule. As  in  the  cuticle,  the  older  layers  are 
firmer,  drier,  and  more  closely  compacted 
than  the  younger ;  but,  unlike  what  happens 
in  the  cuticle,  they  are  not  cast  off  at  a  free 
surface,  but 'are  constantly  surrounded  and 
driven  inwards  towards  the  centre  by  those 
more  newly  formed.  Unless  morbid  pro- 
cesses intervene,  the  addition  .pf  fresh  fibres 
atjhe  periphery,  and  the  progressive  hai:iLeii- 
ing  of  the  older  ones  towards  the  centre, 
go  on  throughout  the  wliole  x^ei'iod  of  iife, 
and  as  a  consequence  the  volume  o£jne 
lens  continually  increases,  at  the  rate  of  about- 
1*5  cub,  mm.  each  year.  At  the  same  time 
the  refractive  power  undergoes  a  gradual 
change,  and  the  fibres,  colourless  in  early 
life,  assume  a  yellowish  tinge,  but  there  is 
no  loss  of  transparency.  The  following 
figures  indicate  the  average  weight,  volume, 
and  diameter  of  the  lens  at  the  ages  of 
twenty-five  and  sixty-five  respectively ;  they 
were  obtained  by  the  examination  of  more 
than  twenty  lenses  in  each  decade  of  life. 
Weight,  174  and  240  miUigrammes ;  volume, 
163  and  225  cub.  millimetres ;  transverse 
diameter  8'67  and  9*65  millimetres.  The 
average  specific  gravity  is  about  1,070,  and 
is  not  essentially  different  at  different  ages 
{Trans.  Ophth.  Soc.  vol.  iii.  p.  79).  The 
lens,  having  no  direct  vascular  relations,  de- 
pends for  its  nutrient  supply  on  fluid  secreted 
by  the  ciliary  processes,  which  enters  it 
chiefly,  if  not  entirely,  at  its  periphery,  i.e. 
at  the  zone  corresponding  with  the  apices 
of  the  processes  and  Petit's  canal.  The 
causes  of  cataract  are  all  those  conditions 
which  interfere  with  this  normal  growth 
and  nutrition. 

Classified  according  to  cause,  cataract  is 
of  three  chief  kinds  : — (a)  Primary,  i.e.  aris- 
ing independently  of  discoverable  disease 
in  other  parts  of  the  eye.  This  group  in- 
cludes the  great  majority  of  the  cases  of 
cataract  other  than  traumatic,  which  call 
for  surgical  treatment,  namely  aU  cases  of 
ordinary  senile  cataract,  and  most  of  the 
varieties  met  with  in  infancy  and  childhood. 
(6)  Tra/mnatic,  i.e.  due  to  mechanical  injury 
of  the  lens,  (c)  Secondary,  i.e.  resulting  from 
obvious  disease  in  other  parts  of  thg  eye. 

{a)  Prima/ry  Cata/ract. — The  nutrition  of 
the  lens  is  sometimes  arrested  during  foetal 
life.  When  this  happens,  the  last-formed 
fibres,  or  sometimes  the  whole  of  those 
already  formed,  shrivel  and  degenerate  and 
lose  their  transparency.  If,  after  a  while, 
the  normal  process  is  re-established,  layers 
of  healthy  fibres  are  laid  down  upon  the 
damaged  ones,  and  growth  continues.    A 
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congenital  cataract  is  the  result,  the  lens  pre- 
senting on  examination  after  birth  either  an 
opaque  nucleus  surrounded  by  transparent 
layers,  or  simply  a  layer  of  opaque  fibres  en- 
closing a  transparent  nucleus,  and  itself  en- 
closed by  a  transparent  cortex.  Or  the  opacity 
I  may  be  spiadle-shaped,  extending  from  the 
anterior  to  the  posterior  pole,  and  asso- 
ciated in  some  instances  with  the  nuclear 
or  lamellar  forms  above  described.  Such 
spiadle-shaped  opacities  date  probably  from 
a  very  early  period  in  the  development  of 
the  lens ;  the  opaque  substance  being  ad- 
herent to  the  capsule,  is  stretched  out  more 
and  more  as  the  new  fibres  are  laid  down, 
and  forms  a  permanent  obstacle  to  their 
union  in  the  axial  Une.  Or,  again,  if  the 
shock  to  the  nutrition  of  the  lens  is  extreme, 
a  restitution  of  the  process  of  growth  may 
never  take  place,  and  at  birth  the  lens  may 
be  opaque  throughout,  or  may  be  repre- 
sented merely  by  a  smaU  mass  of  degene- 
rated fibres,  enclosed  within  a  shrivelled 
capsule.  The  causes  of  these  intra-uteririe 
disasters  are  not  accurately  known ;  they 
certainly  include  mechanical  and  nervous 
shocks  to  the  mother,  and  probably  some 
constitutional  diseases  productive  of  lowered 
vitality  in  the  foetus.  Malformation  of  the 
lens  at  birth  is  sometimes  a  part  of  a  general 
malformation  of  the  eyeball. 

Disturbance  of  the  nutrition  of  the  lens 
seems  sometimes  to  occur  rather  suddenly 
.during  infancy  and  childhood,  and  to  leave 
la  lamellar  opacity  similar  in  kind  to  that 
/already  described  as  arising  in  utero.  It  is 
'probable,  however,  that  some  cataracts  which 
appear  to  be  acquired  in  infancy  are  really 
of  intra-uterine  origin,  the  original  disturb- 
ance damaging  the  fibres,  then  in  process 
of  formation,  to  an  extent  which  is  not 
sufficient  to  render  them  opaque,  but  which 
leaves  them  liable  to  further  damage  by 
comparatively  slight  causes,  mechanical  or 
other,  after  birth.  A  case  is  on  record  in 
which  an  infant's  lenses,  previously  exa- 
mined vidth  the  ophthalmoscope  and  found 
transparent,  became  opaque  immediately 
after  a  convulsive  seizm-e.  There  is,  how- 
ever, no  reason  to  deny  that  nutritive  dis- 
turbances may  cause  a  lamellar  opacity 
during  extra-uterine  growth  in  the  same 
way  as  at  an  earHer  stage.  The  amount  of 
transparent  matter  between  the  opaque 
lameUa  and  the  capsule  should  be  some 
guide  as  to  the  time  which  has  elapsed 
since  the  initial  disturbance.  Children  pre- 
senting lamellar  or  other  varieties  of  primary 
cataract  are  very  generally  delicate  in  ap- 
pearance and  of  nervous  temperament.  A 
history  of  convulsions  in  infancy  is  fre- 


quently forthcoming  on  inquiry,  though  this 
connection  is  not  an  invariable  one.  Signs' 
of  rickets  are  present  in  many  cases,  and  in 
a  very  large  majority  the  teeth  show  pecu- 
liar defects  consisting  in  an  abruptly 
limited  deficiency  or  absence  of  enamel  on 
the  upper  part  of  the  tooth.  The  teeth 
affected  are  the  first  molars,  canines,  and 
incisors,  of  the  permanent  set.  As  the 
crystalline  lens  and  the  teeth  are,  alike, 
epithelial  structures  and  develop  at  the 
same  period,  it  is  reasonable  to  suppose 
that  the  defects  in  question  are  due  to  a 
common  cause  affecting  the  nutrition  of 
both. 

During  the  middle  period  of  life,  primary 
cataract  arises  much  less  frequently  than 
at  either  extreme,  and  when  it  does  occur 
it  is  in  most  cases  due  to  one  specific 
cause — diabetes.  In  persons  suffering  from 
diabetes,  cataract  may  occur  at  any  age  ;  it 
has  been  met  with  so  early  as  the  twelfth 
year.  The  amount  of  sugar  in  the  urine 
is  usually  large,  and  the  nutrition  of  the 
patient  greatly  impaired.  When  this  is  not 
the  case,  the  patient  is  usually  advanced  in 
years.  Sugar  is  present  in  these  cases  in 
the  fluids  of  the  eye,  and  has  many  times 
been  found  in  the  lens  itself;  but  the  pre- 
cise way  in  which  it  induces  the  changes  in 
the  lens-fibres  is  stUl  uncertain.  The  volume 
of  the  lens  appears  to  be  increased  by  ex- 
cessive imbibition  of  fluid,  a  large  portion 
of  which  enters,  not  in  the  normal  direc- 
tion, but  by  diffusion  through  the  anterior 
and  posterior  capsule. 

The  third  or  last  period  of  life,  during 
which  senile  degeneration  of  many  kinds  is 
conmaon,  yields  a  large  majority  of  all  cases 
of  primary  cataract.  The  whitening  and 
thinning  of  the  hair,  and  the  shrivelling  of 
the  skin,  common  in  advanced  life,  find 
their  physiological  analogue  in  an  increas- 
ing tendency  to  shrinkage  and  sclerosis  of 
the  lens-fibres ;  and  this  sclerosis,  if  it  pass 
beyond  a  certain  point,  involves  separation 
and  disintegration  of  the  fibres.  Beyond 
the  age  of  seventy,  some  slight  opacifica- 
tion near  to  the  equator  of  the  lens  is  rather 
the  rule  than  the  exception.  The  writer's 
investigations  on  the  growth  of  the  crystal- 
line lens  {loc.  cit),  besides  establishing 
the  fact  of  a  continuous  enlargement 
throughout  life,  have  shown  that  previous 
to  the  formation  of  actual  opacity  in  the 
lens  there  is  usually  a  diminution  in  the 
rate  of  growth.  The  advancing  sclerosis 
and  shrinkage  cause  a  separation  of  the 
fibre-layers  just  where  the  capsule  and  sub- 
jacent fibres  are  most  affected  by  the  trac- 
tion of  the  suspensory  ligament,  viz.  at  the 
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equator,  and  this  separation  is  usually  the 
first  step  in  the  formation  of  senile  cataract. 
By  it  a  clear  line  of  demarcation  is  estab- 
lished between  the  nucleus,  or  sclerosed 
portion,  and  the  cortex,  or  non-sclerosed 
portion ;  the  spaces  caused  by  the  separa- 
tion of  the  layers  fill  with  fluid ;  abnormal 
diffusion-processes  ensue,  which  lead,  more 
or  less  rapidly,  to  further  splitting  of  the 
layers  and  breaking  up  of  the  individual 
fibres  into  a  molecular  mass,  until  the  whole 
substance  of  the  lens  is  more  or  less  opaci- 
fied, and  sometimes,  in  the  last  stage,  fatty 
and  calcareous  degenerations  occur.  Simul- 
taneously with  these  retrograde  changes,  a 
rapid  and  abnormal  production  of  new  cells 
usually  takes  place  in  the  capsular  epithe- 
Hum,  due  probably  to  a  lessening  of  the 
intra-capsular  pressure  by  which  the  cell- 
proliferation  is  ordinarily  held  in  check. 

Though  the  tissue-changes  which  con- 
stitute cataract  are  thus  accurately  known, 
the  causes  which  determine  their  occurrence 
— earher  in  some  persons,  later  in  others — are 
still  uncertain.  Albuminuria,  and  atheroma 
of  the  carotids  have  been  supposed  to  play 
an  important  part  in  the  causation  of  senile 
cataract,  but  careful  inquiry  shows  this 
conjecture  to  have  small  foundation.  The 
essential  change  is  a  failure  of  nutrition  in 
the  epithelial  cells  and  fibres  of  the  lens ; 
lit  is  hkely  that  vascular  degeneration  in  the 
region  from  which  the  nutrition  proceeds, 
is  the  imderlying  cause.  In  a  certain  sense, 
senile  cataract  is  hardly  to  be  considered  a 
morbid  condition,  but  rather  one  of  senile 
decay  occurring  prematurely,  and  one  to 
which  all  eyes  would  come  did  their  owners 
live  long  enough.  The  peculiar  condition 
of  the  lens  known  as  black  cataract  will  be 
described  later  in  discussing  the  symptoms 
of  the  various  forms. 

(6)  Traumatic  Cataract  is  due,  in  the 
greatmajority  of  cases,  to  perforating  wounds 
of  the  globe  which  involve  the  lens- capsule. 
Contusions  without  perforation  occasionally 
cause  rupture  of  the  capsule  and  thus  lead 
to  cataract ;  aild  in  rare  cases  the  lens-sub- 
stance opacifies  as  the  immediate  result 
of  an  injury  which  neither  perforates  the 
tunics  nor  causes  any  break  of  continuity 
in  the  capsule.  Injuries  which  involve 
damage  to  the  uveal  tract  may,  of  course, 
impair  the  nutrition  of  the  lens  to  such  an 
extent  as  to  lead,  in  course  of  time,  to  its 
degeneration;  in  such  cases  the  cataract 
should  be  classed  rather  as  secondary  than 
as  traumatic.  "When  the  capsule  is  wounded, 
the  fibres  in  the  immediate  neighbourhood 
of  the  opening  rapidly  imbibe  fluid  from 
the  aqueous  or  vitreous  chamber,  swell  up 
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and  thereby  become  opaque,  and  finally  dis 
intefjrate.     This  occurs  more  or  less  ra 
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according  to  the  size  of  the  wound  and  the 
age  of  the  person.  In  the  young  eye  ab- 
sorption of  the  entire  lens-substance  may 
take  place.  It  is  not  very  unusual,  how- 
ever, for  the  disturbance  caused  by  a  small 
wound  to  remain  for  a  long  time  limited  to 
the  part  injured ;  for  example,  a  minute . 
fragment  of  metal,  or  other  foreign  body, 
becoming  embedded  in  the  lens,  may  leave 
only  a  small  localised  opacity,  connected 
with  the  capsular  wound  by  a  fine  opaque 
line,  marking  the  path  along  which  it 
travelled.  In  such  cases  the  opening  in  the 
capsule  doubtless  closes  at  once  and  com- 
pletely. Such  closure  is  promoted  by  ad- 
hesion of  the  iris  at  the  point  of  injury,  but 
may  occur  quite  independently  of  it.  The 
most  frequent  causes  of  traumatic  cataract 
are  punctures  produced  by  scissors,  forks, 
nee(fles,  awls,  thorns,  sharp  firagments  of 
metal,  &c. :  when  wounds  of  larger  size  in- 
volve the  lens,  the  injury  is  frequently  so 
extensive  as  to  cause  total  destruction  of 
the  eye. 

(c)  Seconda/ry  Cataract.  —  Many  dis-l 
eases  of  the  eye,  and  especially  those  which 
involve  the  uveal  tract,  and  which  impair  the 
secretory  function  of  the  ciHary  processes, 
are  apt  secondarily  to  induce  degeneration 
of  the  lens.  Thus  cataract  is  common  as 
a  late  result  of  cyclitis,  irido-cycHtis,  cho- 
roiditis, retinitis  pigmentosa,  absolute  glau- 
coma, retinal  detachment,  and  intra-ocular 
tumour.  In  many  of  these  conditions  the 
lens  acquires  adhesions  with  false  mem- 
branes and  vascular  tissues,  and  imbibes 
fluids  in  directions  in  which,  normally,  no 
fluid  permeates  the  capsule.  A  special  ten- 
dency to  proHferation  of  the  capsular  epi- 
thehum,  due  probably  to  this  morbid  nutrient 
supply,  is  characteristic  of  many  kinds  of 
secondary  cataract.  The  clinical  importance 
of  secondary  cataract  is  usually  not  great,  for 
at  the  stage  in  which  it  occurs  the  eye  is  often 
blind,  or  nearly  so,  fi:om  the  original  dis- 
ease, but  there  is  one  variety  in  which  this  is 
not  the  case,  and  which,  therefore,  deserves 
special  notice  :  anterior  polar  cataract.  In 
some  forms  of  secondary  cataract« — namely, 
in  those  which  depend  upon  choroidal  dis- 
ease— the  opacity  begins  at  the  posterior 
pole  of  the  lens. 

Anterior   Polar    Cataract    may'  arise 
either  before  or  after  birth ;  in  either  case 
the  cause  is  of  the  same  kind — namely,  con 
tact  of  the  lens-capsule  in  the  pupilla: 
area  with  an  inflamed  cornea,  or  with  pri 
ducts  of  inflammation  in  the  anterior  chamj 
ber.     Morbid  fluid,  and  in  some  cases  pus 

r2 


ise 
ml 

Lis| 


244 


Cataract 


cells,  traverse  the  exposed  portion  of  the 
capsule  and  excite  proUferation  and  dis- 
turbance in  the  subjacent  epitheUum  and 
fibres.  The  capsule  is  eroded  and  thinned, 
and  often  somewhat  elevated  by  the  pro- 
jecting mass  of  debris  beneath  it,  forming 
%  a  small  prominent  opacity,  known  as  a 
1  pyramidal  cataract;  or  the  opacity  may 
I  take  the  form  of  a  circular  group  of  dots 
I  corresponding  with  the  margin  of  the  pupil. 
^  The  process  is  essentially  the  same,  whether 
the  resulting  opacity  is  punctiform,  flake- 
like, or  pyramidal.  A  perforating  ulcer, 
often  the  result  of  purulent  ophthalmia  im- 
mediately after  birth,  is  the  usual  cause  of 
anterior  polar  cataract,  but  perforation  is 
not  necessary  to  its  production.  During 
foetal  life,  in  which  no  anterior  chamber 
exists,  any  inflammatory  affection  of  the 
cornea,  probably,  may  suffice  to  affect  the 
capsular  epitheUum,  and,  as  a  matter  of 
fact,  in  many  cases  of  congenital  anterior 
polar  cataract  no  trace  of  a  corneal  cicatrix  is 
discoverable.  This  form  of  cataract  usually 
remains  unaltered  throughout  Ufe. 

In  an  advanced  stage  secondary  cata- 
racts are  apt  to  undergo  calcification,  espe- 
cially if  they  are  in  abnormal  and  close 
relation  with  vascular  membranes.  The 
chalky  deposit  is  found  first  in  the  layer  of 
new  tissue  formed  by  the  proliferation  of 
the  capsular  epithelium,  and  in  the  pseudo- 
epithelimn  which  forms  within  the  poste- 
rior capsule.  Later  it  invades  the  entire 
lens-substance,  progressing  fi:om  periphery 
to  centre.  Calcareous  deposits  of  smaller 
size  are  foimd  in  primary  senile  cataracts 
in  an  advanced  stage,  in  the  form  of  thin 
films  of  strongly  refracting  granules  near 
to  the  capsule.  Total  calcification  of  the 
lens  is  a  matter  of  months,  if  not  of  years, 
for  the  intra-ocular  fluid  is  poor  in  inor- 
ganic constituents,  and  the  interchange  of 
fluids  is  extremely  slow  in  the  degenerating 
lens.  A  mass  of  true  bone  may  be  formed 
in  the  position  normally  occupied  by  the 
lens,  and  may  assume  the  contour  of  the 
lens,  the  process  being  an  ossification  of 
morbid  tissue  which  has  taken  the  place  of 
the  lens,  and  been  moulded  into  its  shape 
by  pathological  formations  surrounding  it ; 
but  ossification  of  the  lens-substance  itself, 
while  still  enclosed  in  its  unbroken  capsule, 
never  occurs. 

Symptoms  and  Diagnosis  of  Cataract. 
The  subjective  symptoms  consist  only  of 
the  visual  troubles  which  naturally  arise 
from  a  want  of  transparency  in  the  lens. 
As  a  means  of  diagnosis  they  are  no  longer 
of  much  moment,  for  since  the  introduction 
of  the  ophthalmoscope  the  presence  of  cata- 


ract in  any  stage  is  determined  by  objective 
methods  only ;  but  it  is  important,  none  the 
less,  to  know  the  kind  of  complaints  which 
are  made  by  persons  suffering  from  cataract 
in  various  stages,  and  in  all  cases  in  which 
operative  measures  have  to  be  considered, 
a  careftd  testing  of  the  subjective  condition 
is  necessary  in  order  to  ascertain  the  pre- 
sence or  absence  of  retinal  or  other  com- 
pHcations  which  would  detract  from  the 
result  of  the  operation  or  render  it  useless. 

The  extent  to  which  vision  is  affected 
depends  upon  the  amount  oi  itie  opacity  and 
upon  its  relation  to  the  pupillary  area.  A 
few  small  opaque  striae  at  the  margin  of  the 
lens,  such  as  usually  constitute  the  begin- 
ning of  senile  cataract,  and,  indeed,  may 
remain  unaltered  for  many  years,  are  not 
incompatible  with  perfectly  sharp  vision. 
In  like  manner  the  small  opaque  white  dot 
seated  in  the  centre  of  the  pupil,  known  as 
anterior  polar  cataract,  causes  little  or  no 
impairment  of  vision,  though  the  eyes  in 
which  it  is  found  often  have  defective  sight 
by  reason  of  the  corneal  cicatrices,  which 
commonly  accompany  it  and  are  due  to 
the  same  original  cause.  Apart  from  these 
two  forms,  cataract  always  causes  more  or 
less  impairment  of  vision.  Simultaneously 
with  its  commencement  there  is  often  a 
chanp^e  of  •^'^fr^iOtii'^Ti  in  the  lens  in  the  direc-i 
tion  of  myopia.  See  Eefraction,  Errors 
of.  Th&^  patient  states  that  the  convex 
glasses  which  used  to  clear  distant  objects 
no  longer  give  any  assistance,  indeed  that 
he  sees  more  clearly  without  them.  Hyper  - 
metropia,  formerly  present,  has  disappeared. 
In  many  cases  eyes  previously  emmetropic 
become  myopic.  At  the  same  time,  or  very 
soon  afterwards,  the  acuity  of  vision  begins 
to  fail,  and  continues  to  do  so  firom  month 
to  month ;  reading  has  to  be  given  up ; 
after  a  while  the  patient  can  no  longer 
safely  walk  alone ;  and  finally  only  the  power 
of  discerning  light  from  darkness  remains. 
Unless  cataract  be  compUcated  with  disease  « 
of  other  parts  of  the  eye  perception  of  li^ht  i 
is  ney_ar  Jost,  and  the  patient  can  mdicate  ' 
with  considerable  accuracy  the  position  and 
movements  of  a  luminous  object,  such  as  a 
candle,  held  before  his  face.  In  the  earUer 
stages  of  the  disease  bright  Ught — direct  sun- 
light, for  example — usually  distresses  the  pa- 
tient and  increases  his  difficulty  in  seeing. 
This  is  due  partly  to  the  dazzling  which  is 
produced  when  the  opaque  particles  in  the 
lens  are  strongly  illuminated  by  rays  of 
light  impinging  directly  upon  them — a  phe- 
nomenon easily  realised  when  one  sees  how 
much  more  obscure  a  dusty  window-pane 
becomes  where  it  catches  the  sunlight  than 


Cataract 


245 


where  it  is  shaded  by  the  window-frame — 
and  partly  to  contraction  of  the  pupil.  The 
latter  is  of  course  most  detrimental  when 

(the  opacity  is  seated  chiefly  in  the  central 
region  of  the  lens.  In  such  cases  vision  is 
often  distinctly  better  towards  evening,  or 
when  the  patient  turns  his  back  to  the  win- 
dow and  shades  his  eyes  with  his  hand,  by 
reason  of  the  dilatation  of  the  pupil  which 
occurs  under  those  circumstances. 

In  young  children  who  are  the  subjects 
of  lamellar  cataract,  the  impairment  of 
vision  is  sometimes  so  moderate  in  degree 
that  it  attracts  no  attention  until,  with  the 
first  attempts  at  schooling,  it  appears  that 
the  child  is  unable  to  learn  his  letters  with- 
out great  difficulty.  In  cases  where  the 
opaque  lamina  is  very  thin,  the  child  may 
even  learn  to  read  and  write  without  much 
difficulty,  and  go  through  a  large  part  of  his 
school  life  without  coming  under  medical 
examination  with  regard  to  his  sight.  From 
his  habit  of  bringing  his  book  very  near 
to  his  eyes  such  a  child  is  often  supposed  to 
be  myopic  rather  than  the  subject  of  cata- 
ract, and,  as  a  fact,  myopia  is  not  infre- 
quently present  in  addition  to  the  lental 
[opacity.  Though  the  periphery  of  the  lens 
is  clear  in  these  cases,  the  clear  zone  usually 
lies  quite  outside  the  area  of  the  pupil,  so 
that  it  is  through  the  cataract,  and  not 
round  it,  that  the  child  sees.  In  the  denser 
forms  of  congenital  and  juvenile  cataract 
'  the  impairment  of  vision  may  be  quite 
equal  to  that  caused  by  the  densest  senile 
cataract,  and  it  is  often  the  essential  cause 
'of  another  peculiar  symptom — viz.  nystag- 
mus, or  continuous  oscillations  of  the  eye- 
balls. 

The  objective  symptoms  of  cataract  are 
the  visible  changes  in  the  lens.  In  an  ad- 
vanced stage  cataract  usually  manifests 
itself  readily  to  ordinary  daylight  inspec- 
tion, the  pupil  presenting,  instead  of  its 
normal  blackness,  a  grey,  yellowish-grey, 
brownish-grey,  or  even  solid  white,  appear- 
ance, which  tells  at  once  of  opacity  in  the 
region  of  the  lens.  Simple  inspection  is, 
however,  insufficient  for  a  safe  diagnosis. 
Those  who  venture  by  its  means  alone  to 
pronounce  an  opinion  as  to  the  presence  or 
absence  of  cataract  will  inevitably  some- 
times fall  into  serious  error.  The  normal 
sclerosis  of  the  lens-fibres  increases  their 
power  of  reflecting  light,  and  at  sixty  or 
seventy  years  of  age  the  normal  lens,  in- 
stead of  being  completely  invisible,  as  in 
«arly  life,  gives  to  the  pupil  a  distinctly 
greyish  look,  indistinguishable  in  some 
cases,  on  ordinary  inspection,  from  com- 
mencing cataract.     Under  certain  circum- 


stances, notably  in  glaucoma,  this  reflex  ia 
still  further  increased,  and  sonaetimes  to 
such  an  extent  that  a  lens  which  is  in 
reality  quite  transparent  may  simulate  a 
cataract  almost  ready  for  extraction.  This 
resemblance  has  often  led  to  unfortunate 
mistakes  ;  persons  suffering  from  glaucoma 
have  been  told  that  their  failure  of  vision 
was  due  to  cataract,  and  have,  on  this 
account,  postponed  the  question  of  an  opera- 
tion until  their  eyesight  was  nearly,  if  not 
entirely,  extinguished — that  is  to  say,  until 
the  glaucoma  had  passed  into  an  incurable 
stage.  Hence  the  importance  of  a  precise 
investigation  of  every  case. 

The  condition  of  the  crystalline  lens  ia 
investigated  by  two  methods :  firstly,  by 
focal  illuTnination,  a  method  which  strongly 
illuminates  any  portions  of  the  lens-sub- 
stance which  are  opaque,  and,  when  the 
opacities  are  few  and  small  as  compared 
with  the  transparent  matter,  causes  them 
to  stand  out  against  the  latter  as  against 
a  dark  background ;  secondly,  by  the  help 
of  the  ophthalmoscope.  If  any  consider- 
able portion  of  the  lens  remains  trans- 
parent, the  light  from  the  mirror  passes 
through  it  to  the  fundus  of  the  eye,  and 
this,  being  situated  in  the  focus  of  the  lens, 
is  more  strongly  illuminated  than  the  lens 
itself,  and  affords  a  bright  background, 
against  which  opacities  in  the  latter  stand 
out  as  dark  markings.  When  the  opacity  is 
general  it,  of  course,  intercepts  the  Light  of 
the  mirror,  and  prevents  the  illumination 
of  the  fundus ;  the  opaque  parts  then  ap- 
pear illuminated  as  in  the  focal  method. 

For  focal  illumination  the  patient  is 
placed  at  a  distance  of  about  two  feet  fi*oni 
a  lamp,  and  in  such  a  position  that  the  light 
falls  upon  his  face  somewhat  from  one  side, 
rather  than  directly  firom  in  fi*ont.  The 
observer  holds  a  lens  of  two  or  three  inches 
focus  between  his  finger  and  thumb,  as  he 
would  hold  a  burning  glass,  and  placing  it 
in  a  line  between  the  lamp  and  the  eye, 
and  at  about  its  own  focal  distance  from 
the  latter,  focusses  the  light  upon  the  pupil. 
Any  opacities  lying  near  to  the  anterior 
surface  of  the  lens,  and  within  the  area  of 
the  pupil,  are  by  this  means  at  once  brought 
into  view,  and  by  varying  the  position  of 
the  patient's  eye  in  relation  to  the  Ught, 
and  looking  into  the  pupil  in  different 
directions,  a  large  part  of  the  lens  may  be 
brought  under  examination.  To  examine 
the  posterior  pole  of  the  lens,  the  eye  must 
be  directed  nearly  towards  the  lamp,  so 
that  the  light  enters  the  pupil  nearly  in  the 
perpendicular  direction,  and  the  observer 
must  look  into  it  as  nearly  as  possible  in 


246 


Cataract 


the  game  direction.  The  peripheral  parts 
of  the  lens  can  only  be  completely  exa- 
mined after  dilatation  of  the  pupil  by  atro- 
pine, or  some  other  mydriatic. 

In  examining  with  the  ophthalmoscope, 
the  observer  looks  obliquely  into  the  eye  from 
different  points  of  view  rather  than  from 
directly  in  front.  By  this  means  the  ex- 
treme contraction  of  the  pupil  which  ensues 
when  the  patient  is  allowed  to  look  towards 
the  mirror  is  avoided,  and  as  much  as  pos- 
sible of  the  periphery  of  the  lens  is  brought 
under  examination.  The  light  employed 
should  be  of  only  moderate  intensity,  or 
the  fainter  forms  of  opacity  are  likely  to 
be  overlooked.  The  eye  of  the  observer 
should  be  focussed  for  the  patient's  lens 
rather  than  for  the  fundus,  and  to  this  end 
it  is  useful  to  place  behind  the  mirror  a 
convex  lens  of  sixteen  or  twenty  inches  focus, 
and  to  approach  to  a  point  somewhat  within 
this  distance  of  the  eye ;  or  a  convex  lens 
may  be  held  between  the  mirror  and  the 
patient's  eye,  or  even  placed  close  in  front 
of  the  latter  in  the  ordinary  trial  spectacle - 
frame.  The  depth  at  which  an  opacity  lies 
in  the  substance  of  the  lens  is  estimated 
most  readily  by  the  focal  method,  but  it 
may  also  be  determined  by  means  of  the 
ophthalmoscope.  An  opacity  occupying  the 
centre  of  the  anterior  capsule  is  seen  as  a 
dark,  opaque  spot  in  the  centre  of  the  illu- 
minated pupil,  and,  since  it  is  practically  in 
the  plane  of  the  iris,  does  not  move  fr'om 
this  central  position,  however  obUquely  the 
observer  may  look  at  it.  A  similar  opacity 
at  the  centre  of  the  posterior  capsule,  on 
the  other  hand,  is  only  to  be  seen  in  the 
centre  of  the  pupil  when  the  observer's  eye 
stands  exactly  in  line  with  the  axis  of  the 
lens.  If  from  this  position  he  moves 
shghtly  to  either  side,  the  opacity  ap- 
pears to  move  towards  the  corresponding 
side  of  the  pupil.  The  rate  of  this  apparent 
movement,  or,  in  other  words,  the  readiness 
with  which  the  opacity  disappears  behind 
the  margin  of  the  pupil,  is  a  guide  to  its 
depth  behind  the  plane  of  the  iris.  On  the 
same  principle,  opacities  which  lie  behind 
the  lens,  namely,  in  the  vitreous  body,  are 
distinguished  from  lental  opacities  by  the 
greater  rapidity  of  their  apparent  move- 
ments. Vitreous  opacities,  moreover,  often 
'  show  more  or  less  independent  movement 
^  of  their  own,  called  forth  by  movements 
^.  of  the  eye,  but  continuing  after  these  have 
»     ceased. 

Opacity  of  the  cornea  occasionally  simu- 
lates cataract  to  a  superficial  observer; 
the  distinction  is  made  at  once  by  focal 
illumination.    A  fihny  opacity  in  the  an- 


terior stratum  of  the  vitreous — that  is,  in 
actual  contact  with  the  posterior  lens-cap- 
sule— is  at  times  hardly  distinguishable  from 
an  opacity  within  the  capsule,  and,  indeed, 
the  distinction  is  not  very  important,  for 
cataract  appearing  in  that  form  is  usually 
secondary  to  changes  in  the  vitreous  fluid. 
A  dense  opacity  in  the  region  of  the  vitreous 
humour,  such  as  is  produced  by  glioma  {see 
Optic  Nerve  and  Eetina),  and  by  those 
infiltrations  of  the  vitreous  which  resemble 
glioma  {see  Vitreous),  sometimes  presents 
an  appearance  which  may  be  mistaken  for 
cataract  unless  a  careftd  focal  examination 
be  made  with  especial  regard  to  the  depth 
of  the  opaque  body  behind  the  iris.  Again, 
small  masses  of  pigment  remaining  ad- 
herent to  the  anterior  lens-capsule  after 
the  subsidence  of  an  iritis,  are  sometimes 
not  to  be  distinguished  with  the  ophthalmo- 
scope alone  from  opacities  beneath  the  cap- 
sule, or  in  the  anterior  layers  of  the  lens- 
substance  ;  their  position,  however,  will 
usually  suggest  an  iritic  origin,  and  a  care- 
ful focal  examination  will  set  the  matter  at 
rest.  There  are  cases,  however,  in  which 
an  inflammatory  exudation  in  the  anterior 
chamber  not  only  leaves  opaque  deposits 
on  the  outer  surface  of  the  capsule,  but,  by 
osmosis  through  it,  sets  up  changes  in  the 
capsular  epithelium,  which  lead  to  puncti- 
form  opacity  within  it. 

Since  the  introduction  of  the  ophthal- 
moscope the  so-called  catoptric  test,  by 
which  the  transparency  of  the  lens  is  in- 
vestigated by  observing  the  images  of  a 
candle  reflected  from  its  anterior  and  pos- 
terior surfaces,  has  almost  passed  out  of 
use ;  but  it  may  still  be  sometimes  em- 
ployed with  advantage,  notably  when  the 
presence  of  a  black  cataract — a  variety 
which  neither  focal  illumination  nor  the 
ophthalmoscope  can  reveal  with  certainty 
— is  suspected. 

The  earliest  objective  sign  of  senile 
cataract  is  usually  the  presence  of  a  few 
linear  or  wedge-shaped  opacities,  beginning 
apparently  near  to  the  equator  of  the  lens, 
and  pointing  towards  its  axis.  They  are 
at  first  to  be  seen  only  by  looking  very 
obUquely  into  the  eye,  and  may  be  quite 
beyond  the  reach  of  inspection  imtil  the 
pupil  is  dilated  with  atropine.  They  in- 
dicate a  splitting  up  of  the  fibre -layers  at 
the  junction  of  the  sclerosed  portion  or 
nucleus,  and  the  non-sclerosed  portion  or 
cortex,  and  may  be  found,  on  careful  exa- 
mination, to  embrace  the  margin  of  the 
nucleus,  passing  inwards  both  over  its  an- 
terior and  posterior  sm'faces.  Prior  to  the 
appearance  of  actual  opacity  visible  imder 
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focal  illumination,  the  ophthalmoscope  will 
sometimes  detect  the  presence  of  radiating 
streaks  or  lines,  which  shift  their  position 
or  disappear  as  the  direction  of  the  light 
is  varied;  these  indicate  the  formation  of 
minute  interstices  fiUed  with  clear  fluid, 
and  are  usually  near  precursors  of  actual 
opacity.  In  the  course  of  months  or  years 
the  marginal  striae  increase  in  number  and 
size,  and  invade  the  area  of  the  pupil. 
They  coalesce  to  form  sector-shaped  and 
flake -like  patches  of  opacity,  and  they  ex- 
tend towards  the  capsule.  Gradually  the 
whole  pupillary  area  becomes  opaque,  and 
the  red  glare  of  the  fimdus  is  no  longer 
visible  with  the  ophthalmoscope.  For  a 
while  longer  the  laminar  structure  of  the 
lens  may  be  indicated  by  glistening  sectors 
or  radiating  lines,  and  then  these  also  dis- 
appear, and  the  opacity  assumes  a  more 
uniform,  greyish,  or  yellowish-white  look, 
and  involves  the  whole  of  the  cortical  sub- 
stance quite  up  to  the  capsule.  At  this 
stage  the  cataract  is,  from  the  surgical 
point  of  view,  mature.  The  special  signs 
by  which  maturity  is  estimated  will  be 
described  farther  on. 

The  appearances  which  cataracts  present 
in  a  stiU  later  stage  correspond  with  the 
further  degeneration  of  the  opaque  cortex. 
More  or  less  shrinking  usually  occurs,  which 
gives  to  the  capsule  a  shrivelled  look ;  spots 
and  patches  of  a  denser  white  make  their 
appearance,  and  the  bulk  of  the  cataract  is 
noticeably  diminished.  Less  commonly  the 
capsule  remains  distended  by  fluid  imbibed 
from  without,  and  the  disintegrated  fibres 
break  down  into  a  semi-fluid  pulp.  Occa- 
sionally the  liquefaction  of  the  cortex  is  so 
complete  that  the  nucleus,  which  always 
retains  its  consistency,  floats  freely  about 
in  it,  when  the  head  is  bent  forwards  falling 
against  the  anterior  capsule  so  as  to  become 
visible,  disappearing  when  the  head  is 
thrown  back.  This  condition  is  known  as 
'  Morgagnian '  cataract.  The  brilliant  white 
spots  and  patches  which  make  their  ap- 
pearance on  the  surface  of  over-mature 
cataracts  are  due  to  changes  in  the  capsular 
epithelium,  and  constitute  what  is  called 
capsular  cataract.  The  opacity  differs  from 
that  of  the  lens-substance,  not  only  in  being 
denser  and  whiter,  but  in  being  devoid  of 
stellate  marking,  and  in  being  limited  to 
an  area  not  exceeding  that  of  the  moder- 
ately dilated  pupil.  A  final  change  occa- 
sionally to  be  witnessed  in  over-mature 
cataract  is  the  spontaneous  loosening  of 
the  lens  firom  its  attachments.  In  conse- 
quence, probably,  of  the  shrinking  of  the  \ 
lens,  the  suspensory  ligament   gives  way  I 


at  some  part  of  the  circle,  and  the  shrivelled 
lens  is  drawn  towards  the  opposite  side, 
leaving  a  clear  space,  through  which,  with 
the  help  of  a  cataract-glass,  the  patient  may 
enjoy  useful  vision,  or  the  lens  may  fall 
back  into  the  vitreous  chamber  and  leave 
the  pupil  entirely  free.  This  spontaneous 
cure  of  the  blindness  is  a  rare  event,  and 
occurs  for  the  most  part  only  after  the 
cataract  has  been  complete  for  many  years, 
and  in  persons  whose  nutrition  is  greatly 
impaired. 

The  foregoing  description  of  the  de- 
velopment of  the  opacity  in  senile  cataract 
is  applicable  to  very  many  cases,  but  not 
to  all.  In  some  the  opacity,  instead  of 
advancing  fi:om  the  periphery  towards  the 
pupillary  area,  makes  its  appearance  in 
the  central  part  first,  and  thence  gradually 
extends  outwards.  This  does  not  neces- 
sarily imply  that  the  degeneration  begins 
actually  in  the  nucleus ;  in  some  cases, 
certainly,  it  is  the  cortical  layers  imme- 
diately overlying  the  surface  of  the  nucleus 
which  suffer  first,  and  the  cataract  is  really 
cortical  throughout,  as  in  the  form  already 
described.  But  in  others  the  morbid  pro- 
cess actually  begins  in  the  nucleus,  and  the 
cortical  layers  suffer  later,  the  rate  of  pro- 
gress being  for  the  most  part  extremely 
slow.  This  is  a  true  nuclear  cataract.  Ill 
appears,  in  some  respects,  to  stand  midway 
between  the  ordinary  cortical  cataract  of 
the  old,  and  the  general  soft  cataract  of  the 
young.  The  opacity  has  a  diffuse,  cloudy 
look,  and  is  devoid  of  the  radiate  marks 
which  are  common  in  cortical  cataract, 
though  there  is  sometimes  in  the  cortex  a 
Y-shaped  line  of  opacity,  causing  a  weU- 
marked  tripartite  division.  In  colour  it  is 
milky  or  yellowish.  In  the  nucleus  the 
opacity  may  develop  quickly,  but  its  inva- 
sion of  the  cortex  is  very  slow,  and  the 
patient  must  wait  through  a  long  period  of 
partial  blindness  before  the  cataract  is  suf- 
ficiently ripe  for  extraction.  These  are  the 
cases  in  which  vision  is  decidedly  improved 
by  a  moderate  dilatation  of  the  pupil,  either 
as  the  result  of  shading  the  eyes,  or  by  the 
use  of  atropine. 

Diabetic  Cataract  presents  no  specially 
distinctive  appearances.  Its  characters  vary, 
like  those  of  other  forms,  with  the  age  of 
the  subjects.  Thus,  in  young  people,  the 
whole  lens — there  being  no  hardened  nu- 
cleus— ^becomes  opaque  throughout,  while  in 
old  people  the  cortex  and  nucleus  are  dif- 
ferentiated, as  in  ordinary  senile  cataract. 
Both  lenses  are  commonly  affected  together, 
or  very  nearly  together.  In  all  cases  of 
double   cataract  in  young  or  middle-aged 
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adults  the  presence  of  diabetes  should  be 
suspected. 

BlacTc  Cataract  is  a  term  applied  to  a 
peculiar  and  rare  condition  of  the  lens  met 
with  in  the  second  half  of  Hfe.  To  ordinary 
inspection  the  pupil  appears  black;  focal 
illumination  fails  to  reveal  any  decided 
opacity ;  but  no  reflex  from  the  fundus  is 
obtainable  with  the  ophthalmoscope.  Under 
the  catoptric  test  the  image  of  the  candle 
which  should  be  produced  by  reflection 
from  the  posterior  surface  of  the  lens  is 
wanting,  the  lens  is  of  a  deep  brown  colour 
throughout,  and  though  it  presents  none  of 
the  ordinary  signs  of  opacity  is  practically 
impenetrable  by  light.  Such  lenses  are  in 
reality  not  cataractous  at  all,  but  owe  their 
opacity  to  a  great  excess  of  the  brown 
coloration  which  is  present  to  some  extent 
in  all  healthy  lenses  in  later  life.  It  has 
been  asserted  that  the  coloration  is  due  to 
an  infiltration  of  the  lens-substance  with 
hsematin ;  but  lately  a  careful  spectroscopic 
examination  has  proved  that  it  is  not  de- 
rived directly  from  any  of  the  blood-pig- 
ments ;  the  colouring  matter  belongs  to  the 
same  class  of  pigments  as  melanin,  and 
presents  analogies  with  the  colouring  mat- 
ters of  hair  and  feathers ;  it  is,  in  short,  a 
cuticular  pigment,  a  further  point  of  analogy 

I  between  the  lens  and  the  skin.      {Trans. 

^O^hth.  Soc,  vol.  ii.  p.  10.) 

Traumatic  Cataract  varies  greatly  in 
its  course  and  symptoms  according  to  the 
nature  and  extent  of  the  injury  and  the  age 
of  the  patient.  Under  focal  illumination 
the  opacity  can  generally  be  traced  to  a 
woimd  in  the  lens-capsule.  From  this  it 
spreads,  sometimes  in  the  course  of  a  few 
hours,  sometimes  much  less  rapidly,  to  the 
whole  of  the  lens-substance,  which  swells 
considerably  as  it  becomes   opaque.      In 

(the  soft  lens  of  childhood  the  spread  of  the 
opacity  and  the  swelling  are  much  more 
rapid  than  in  the  hard  lens  of  advanced 
Hfe.  A  wound  of  some  size  in  the  anterior 
capsule  of  a  child's  lens  is  followed,  in  a  few 
hours,  by  the  escape  of  a  considerable  mass 
of  grey  lens-matter  into  the  anterior 
chamber,  and  not  only  the  extruded  portion 
but  the  whole  of  the  remainder,  with  the 
exception  of  a  few  films  adhering  closely  to 
the  capsule,  may  in  the  course  of  a  few 
weeks  undergo  spontaneous  solution  and 
removal,  so  that  a  black  pupil  is  restored. 
A  smaller  wound  will  lead  more  slowly  to 
the  development  of  a  complete  cataract,  and 
the  process  of  absorption  may  come  to  a 
standstill,  so  that  surgical  interference  is 
required  before  disintegration  and  removal 
of  the  opaque  matter  occur.    Very  small 


wounds,  as  has  been  already  stated,  some- 
times close  at  once,  and  cause  nothing  more 
than  a  small  limited  opacity  in  their  imme- 
diate neighbourhood.  Small  fragments  of 
metal  or  other  foreign  substance  entering 
the  lens  may  lead  rapidly  to  total  cataract, 
or  may  for  a  considerable  time  remain  the 
centre  of  a  small  opacity  which  spreads  no 
further.  Or,  passing  completely  through 
the  lens  from  front  to  back,  they  may  leave 
only  an  opaque  line  in  their  path.  When 
the  anterior  and  posterior  capsule  are  both 
wounded,  the  opacity  spreads  more  from 
the  anterior  than  from  the  posterior  wound, 
the  vitreous  humour  taking  less  effect  upon 
the  exposed  fibres  than  the  aqueous.  A 
fragment  of  iron,  or  other  metal  Liable  to 
undergo  chemical  changes,  may  in  course 
of  time  cause  discoloration  of  the  opaque 
lens-substance  in  which  it  is  embedded  ; 
such  discoloration  should  therefore  excite 
suspicion  of  a  foreign  body  being  present. 
Other  things  being  equal,  a  wound  of  a 
senile  lens  is  a  more  serious  injury  than  a 
wound  of  a  young  lens ;  for  in  advanced  life, 
the  lens,  being  of  large  size,  is  in  closer 
relations  with  the  surrounding  structures, 
and  is  therefore,  when  it  swells,  more  likely 
to  cause  difficulties  with  the  iris  and  ciliary 
processes  than  the  smaller  lens  of  a  child 
or  young  adult.  In  the  uncommon  cases 
of  traumatic  cataract  in  which  the  capsule 
is  not  ruptured,  the  opacity  generally 
makes  its  appearance  first  at  the  anterior 
or  posterior  cortex,  and  advances  much 
less  rapidly  than  when  the  capsule  is 
opened. 

Lamellar  Cataract  is  less  easily  made 
out  by  ordinary  inspection  of  the  eye  than 
many  other  forms.  With  an  undilated 
pupil  it  is  often  quite  invisible  until  focal 
illumination  or  the  ophthalmoscope  is  used, 
Looking  straight  into  the  eye  with  the 
ophthalmoscope,  the  observer  notes  that 
the  reflex  from  the  fundus  is  imperfect,  but 
the  cause  of  the  dimness  is  not  revealed  un- 
til he  looks  obliquely  behind  one  or  other 
border  of  the  pupil.  Then  the  periphery 
of  the  lens  is  seen  to  be  quite  clear  and  to 
stand  out  sharply  against  the  central  clouded 
area.  The  opacity  appears  to  become  more 
dense  towards  its  outer  margin,  where  it  is 
limited  by  a  well-defined  dark  outline ;  this 
however,  is  more  apparent  than  real,  and 
is  due  to  the  fact  that  at  the  margin  the 
opaque  lamina  presents  itself  edgeways, 
while  in  the  central  area  it  lies  perpendicular 
to  the  line  of  view.  The  apparent  increase 
of  density  towards  the  margin  of  the  opacity 
distinguishes  the  lamellar  fi:om  the  soHd 
nuclear  form  of  cataract.     In  the  latter  the 
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density  is  of  course  greatest  in  the  axis  of 
the  lens,  where  the  largest  amount  of  opaque 
substance  lies.  Under  focal  illumination, 
with  dilated  pupil,  a  lamellar  cataract  pre- 
sents the  appearance  of  a  bright  semi- 
transparent  filmy  vesicle  or  shell,  lying 
without  visible  attachments  in  the  midst  of 
a  transparent  medium.  The  amount  of 
opaque  matter  varies  from  an  almost  in- 
visible film  in  some  cases  to  an  almost 
solid -looking  mass  in  others.  The  initial  ! 
disturbance  of  the  fibres  is  very  probably  in  j 
most  cases  an  intra-uterine  event,  but  a  i 
decided  and  sometimes  sudden  increase  of 
the  oiDacity  is  not  infrequent  during  infancy 
or  early  childhood.  Beyond  this  time  of 
life  an  extension  of  the  opacity  is  the  ex- 
ception, rather  than  the  rule.  From  the 
margin  of  the  opaque  area  radiating  stripes 
or  lines  may  sometimes  be  seen,  extending 
outwards  into  the  clear  portion,  and  an 
increase  of  these  at  any  time  would  indicate 
the  probability  of  a  general  opacification  ; 
as  a  rule  they  are  stationary.  An  inner 
shell  of  opacity  may  sometimes  be  seen 
within  the  outer  one,  the  two  being  quite 
concentric  and  separated  from  each  other 
by  a  layer  of  transparent  substance;  an 
instance  of  three  distinct  layers  of  opacity 
is  on  record.  In  nearly  all  cases  lamellar 
cataract  affects  both  eyes.  The  total  nuclear, 
membranous,  and  other  congenital  varieties 
of  cataract  do  not  require  detailed  descrip- 
tion; the  appearances  which  they  present 
may  be  best  interpreted  by  considering  the 
manner  in  which  the  foetal  lens  is  built  up, 
and  the  effects  which  would  result  from 
disturbance  of  its  growth  at  various  periods. 
Secondary  Cataract  may  usually  be 
recognised  as  such  -without  difficulty.  In 
many  cases  signs  of  a  bygone  iritis  or  irido- 
cyclitis are  present,  and  if  the  opacity  is 
not  sufficient  to  completely  hide  the  fundus, 
deeper-seated  disease  of  the  uveal  tract 
may  be  discoverable.  The  loss  of  vision  is 
generally  greater  than  can  be  accounted  for 
by  the  lental  opacity  only,  and  in  very 
many  cases  amounts  to  total  blindness  ;  the 
character  of  the  opacity  itself  is  sometimes 
a  sufficient  evidence  of  its  being  the  result 
of  other  mischief  in  the  eye.  Thus  a  stellate 
opacity  seated  in  the  posterior  cortex  of  the 
lens  is  an  almost  certain  sign  of  choroidal 
disease  of  one  kind  or  another.  It  is  fre- 
quently met  with  in  the  later  stages  of 
retinitis  pigmentosa.  It  is  to  be  distin- 
guished from  a  rarer  form  of  posterior  polar 
cataract  which  is  congenital,  and  which  pro- 
bably depends  upon  an  abnormality  in  the 
foetal  hyaloid  artery.  This  latter  presents 
the  appearance  of  a  solid  glistening  plaque, 


and  has  not  the  diffuse  and  radiate  character 
of  the  choroidal  cataract.  The  radiate 
opacity  is  internal  to  the  capsule  and  follows 
the  anatomical  arrangement  of  the  fibres  ; 
the  plaque  is  probably  external,  and  owes  its 
glistening  look  to  its  being  lined,  as  it  were, 
by  the  capsule.  Anterior  polar  cataract — 
a  smaU  central  opacity  immediately  beneath 
and  involving  the  anterior  capsule — is,  as 
already  stated,  an  evidence  of  bygone  cor- 
neal suppuration.  A  dense  irregular  patch 
may  sometimes  be  seen  occupying  the  centre 
of  the  anterior  capsule  in  what  looks  like  an 
ordinary  senile  cataract ;  it  tells  of  morbid 
secretions  ia  the  anterior  chamber.  Again, 
the  more  pronounced  degenerative  changes 
to  which  secondary  cataracts  are  liable  often 
give  them  a  brilliant  white  or  yellow  ap- 
pearance which  declares  at  once  that  the 
lental  disease  is  not  the  primary  one. 

Maturity. — From  the  surgical  point  of 
view,  this  is  one  of  the  most  important 
questions  involved  in  the  examination  of 
a  cataract.  A  cataract  is  said  to  be  ma- 
ture when  the  adhesion  of  the  cortex  to 
the  capsule  is  so  far  destroyed  that  the 
whole  of  the  lens-substance  can  escape 
readily  when  the  capsule  is  opened — in  other 
words,  when  the  cataract  will  leave  its 
envelope  as  a  ripe  nut  leaves  its  shell.  To 
this  end  the  whole  cortex,  and  especially 
the  layers  in  contact  with  the  capsule,  raust 
be  involved  in  the  degeneration.  Generally 
speaking,  a  cataract  is  not  mature  until  the 
opacity  has  come  close  up  to  the  capsule. 
In  order  to  estimate  maturity,  the  observer 
illuminates  the  eye  by  the  focal  method, 
causing  the  pencil  of  light  to  fall  upon  it 
obliquely  from  one  side.  If  there  be  a  layer 
of  transparent  matter  between  the  opaque 
fibres  and  the  capsule,  the  edge  of  the  pupil 
nearest  to  the  light  will  cast  a  shadow  of 
crescent  form  into  the  substance  of  the 
lens,  while  if  the  opacity  be  immediately 
beneath  the  capsule,  no  such  shadow  will 
be  cast  upon  it.  In  the  second  place  he 
throws  light  upon  the  lens  with  the  ophthal- 
moscope, when,  if  it  be  mature,  no  red  glare 
from  the  fundus  will  be  obtainable.  The 
rule  then  is  that  a  mature  cataract  receives 
no  shadow  into  its  substance  on  focal  illu- 
mination, and  permits  no  illumination  of 
the  fundus.  But  the  rule  is  not  absolute. 
There  are  cataracts  which  fulfil  both  these 
requirements,  and  yet  are  immature,  and 
there  are  mature  cataracts  which  fulfil 
neither.  Thus,  in  some  instances,  the  soft 
opaque  cortical  substance  is  entirely  want- 
ing, or  very  nearly  so,  the  whole  lens  con- 
sisting apparently  of  a  large  brownish-yellow 
nucleus,  which,  although  sufficiently  clouded 
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to  destroy  useful  vision,  will  still  allow 
some  iUumination  of  the  fundus,  and  re- 
ceive a  shadow  on  focal  examination.  Such 
cataracts  grow  darker  in  colour  with  age, 
but  do  not  become  truly  opaque.  They 
will  often  separate  readily  from  the  capsule, 
and  are  therefore,  in  a  surgical  sense,  mature. 
Again  there  is  a  form  in  which  the  opacity 
appears  first  in  the  nucleus,  and  invades 
the  cortex  very  slowly;  ultimately  a  thin 
subcapsular  layer  becomes  opaque,  and  then 
the  cataract  is  ripe  for  removal,  even 
though  the  iris  may  still  cast  a  shadow  into 
it.  On  the  other  hand,  despite  the  ordinary 
signs  of  maturity,  a  cataract  is  not  fully 
ripe  if,  under  focal  examination,  its  surface 
shows  well-marked  gUttering  sectors. .  These 
indicate  that  some  thin  flakes  still  remain 
transparent,  and,  so  long  as  this  is  so,  a 
complete  separation  of  the  cataract  from 
the  capsule  cannot  be  rehed  on.  The  gUt- 
tering appearance  is  usually  not  of  long 
duration ;  the  sectors  soon  break  down  and 
then  the  cataract  is  mature.     (Forster.) 

A  thorough  examination  of  the  condi- 
tion of  the  lens  can  only  be  made  after  the 
pupil  has  been  dilated  with  atropine,  or 
homatropine,  the  latter  being  sometimes 
preferable  because  of  its  more  transient 
action ;  but,  in  using  either  of  these  drugs 
in  elderly  people,  it  is  well  to  remember 
that,  where  any  tendency  to  glaucoma 
exists,  dilatation  of  the  pupil  is  apt  to  in- 
tensify it.  The  tension  of  the  eye  should 
therefore  be  carefully  ascertained  before- 
hand. Priestley  Smith. 

CATARACT,  Treatment  of.— Thera- 
peutic Treatment  is  powerless  to  remove  an 
opacity  of  the  lens,  and  very  rarely  has  any 
decided  effect  in  delajdng  its  progress.  Still, 
the  possibihty  of  doing  some  good  by  general 
treatment  should  not  be  entirely  lost  sight 
of.  Slight  opacities  tn  the  lens  have  been 
known  to  clear  up,  and  in  very  many  cases 
they  remain  stationary  for  long  periods  of 
time ;  it  is,  therefore,  always  right  in  the 
early  stages  of  the  progressive  forms  of 
cataract  to  inquire  as  to  the  habits  of  life 
and  the  constitutional  condition  of  the  pa- 
tient, and  to  correct  any  faults,  as  far  as 
may  be  possible,  in  the  hope  of  lessen- 
ing the  tendency  to  farther  degenerative 
changes.  Among  other  alleged  remedies 
electricity  has  been  put  forward  as  a  cure 
for  cataract,  but  no  satisfactory  evidence 
of  its  utility  has  been  given.  It  is  very 
probable  that  some  of  the  reported  cures 
by  this  and  other  therapeutic  measures  have 
been  due  to  the  clearing  up  of  cloudy  con- 
ditions of  the  vitreous. 


Palliative  Treatment,  which  aims  not 
at  removing  the  opacity,  but  at  diminishing 
its  detrimental  effect  upon  the  sight,  is  very 
useful  in  certain  forms  and  stages  of  cataracts 
Thus,  tinted  glasses  to  moderate  the  light, 
atropine  to  enlarge  the  pupil,  iridectomy  to 
uncover  a  transparent  portion  of  the  lens 
when  the  opacity  is  chiefly  central,  some- 
times give  much  help.  Their  special  appli- 
cation will  be  discussed  ia  connection  with 
the  various  forms  of  cataract.  Apart  from 
these  palhative  measures,  the  only  treat- 
ment wliich  is  available  is  an  operation  for 
the  removal  of  the  opaque  lens. 

Operative  Treatment. — Broadly  speak- 
ing the  operations  now  employed  for  the 
removal  of  cataract  are   of  three  kinds: 

1.  Those  which  by  admitting  the  aqueous 
humour  fi:eely  into  the  substance  of  the 
lens  promote  its  solution  in,  and  spon- 
taneous removal  by,  the  fluids  of  the  eye. 

2.  Those  by  which  it  is  removed  piecemeal 
through  a  small  opening  in  the  wall  of  the 
eye.  3.  Those  by  which  it  is  removed 
more  or  less  unbroken  and  entire  through 
an  opening  of  larger  size.  A  fourth  method, 
distinct  in  principle  from  the  foregoing,  was 
formerly  much  employed,  but  has  now 
fallen  into  almost  complete  disuse — the 
operation  known  as  couching  or  rechnation, 
by  which  the  opaque  lens  was  dislocated 
backwaxds  into  the  vitreous  humour,  so  as 
to  leave  the  area  of  the  pupil  free.  The 
choice  between  these  several  methods  in 
any  given  case  is  determined  by  the  con- 
sistency of  the  cataract.  From  the  opera- 
tive point  of  view  cataracts  may  be  classed 
as  hard  or  soft.  A  soft  cataract  is  one 
which  is  either  pulpy  throughout,  or  will 
become  so  after  the  aqueous  has  been  freely 
admitted  into  its  substance,  and  which, 
therefore,  can  be  removed  through  a  small 
opening.  A  hard  cataract  is  one  which, 
having  a  firm  nucleus,  cannot  be  rendered 
pulpy  throughout,  and  which  therefore  de- 
mands a  much  larger  opening  for  its  re- 
moval fi:om  the  eye.  Whether  a  cataract 
is  hard  or  soft  depends,  not  upon  the  nature 
of  the  morbid  process,  but  upon  the  natural 
consistency  of  the  healthy  lens  at  the  cor- 
responding time  of  life.  With  few  excep- 
tions, in  early  Hfe  all  cataracts  are  soft,  in 
advanced  life  all  are  hard ;  there  is  no  sharp 
line  separating  the  one  class  from  the  other, 
the  transition  is  gradual,  like  the  process  of 
sclerosis  by  which  the  hardened  nucleus  is 
formed.  For  practical  purposes,  the  age  of 
thirty  or  thereabouts  may  be  taken  as  the 
point  that  separates  the  cataract  which  ia 
soft  throughout,  fi-om  the  one  in  which  a 
firm  nucleus  must  be  expected.     It  is  not 
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often  that  a  doubt  on  the  matter  arises,  for, 
except  as  the  result  of  injury,  cataract  at 
tliis  time  of  life  is  rare. 

Before  taking  each  of  the  chief  varieties 
of  cataract  in  turn,  and  pointing  out  how 
it  should  be  dealt  with,  it  will  be  well  to 
deal  generally  with  the  question  of  the 
^ise  of  ancesthetics  in  cataract  operations. 
Until  lately  it  has  been  the  custom  of  many 
operators  to  use  ether,  chloroform,  or  some 
other  general  anaesthetic,  in  most  operations 
for  cataract;  others  have  employed  them 
only  for  children  and  for  nervous  adults, 
in  whom  the  necessary  self-control  could 
not  be  expected.  In  addition  to  the  avoid- 
ance of  pain,  anaesthesia  confers  the  advan- 
tage of  passivity  of  the  eye  and  eyelids  ;  but 
it  carries  with  it  the  drawbacks  of  nausea 
and  constitutional  upset  for  a  time  after 
the  operation,  and  the  chance  of  vomiting, 
which,  in  certain  cases,  may  greatly  imperil 
the  eye.  In  operations  which  do  not  in- 
clude a  large  wound,  the  risk  from  the 
latter  cause  is  slight  and  need  hardly  be 
considered,  and  the  question  of  an  anaes- 
thetic must  depend  on  the  amount  of  pain 
likely  to  be  given  and  the  steadiness  of  the 
patient.  In  needle  operations,  which  in- 
volve only  the  cornea  and  lens,  the  pain  is 
sHght ;  in  ii-idectomy  it  is  more  severe.  In 
iridectomy  for  artificial  pupil,  in  which  a 
wound  of  the  lens  would  be  a  serious  dis- 
aster, the  need  for  passivity  is  at  its  greatest. 
When  a  large  wound  is  to  be  made,  as  in 
extraction  of  senile  cataract,  vomiting  in- 
volves great  risk,  and  on  this  account,  as 
well  as  that  the  patient  may  be  able  to  assist 
the  operator  by  voluntarily  directing  his 
eyes  in  the  required  direction,  some  surgeons 
dispense  with  anaesthetics  almost  entirely 
in  the  removal  of  senile  cataract.  The 
matter  has  remained  one  for  individual 
choice  and  experience.  The  writer,  having 
found  that  the  administration  of  fifteen  or 
twenty  grains  of  chloral-hydrate  by  the 
mouth  about  twenty  minutes  before  ether- 
inhalation  much  diminishes  the  liabiHty  to 
sickness,  has  used  this  mode  of  anaesthesia 
largely  with  good  results. 

Roller's  discovery  in  September,  1884, 
of  the  power  of  cocaine  to  induce  local  anaes- 
thesia in  the  eye,  has,  in  the  course  of  a  few 
months,  changed  the  practice  with  regard 
to  anaBsthetics  in  ophthalmic  operations,  all 
over  the  world.  A  few  instillations  of  a  four 
per  cent,  solution  of  hydrochlorate  of  co- 
caine, render  the  whole  of  the  conjunctiva 
and  cornea  sufficiently  anaesthetic  for  opera- 
tions which  involve  these  structures  only ; 
the  iris  may  be  rendered  subnormally 
sensitive  by  a  further  instillation  after  the 


anterior  chamber  has  been  opened;  and, 
with  care  and  a  warning  to  the  patient  not 
to  flinch  at  the  moment  when  the  iris  is 
seized,  operations  involving  this  membrane 
also  may  usually  be  satisfactorily  carried 
out.  Hence,  nearly  aU  the  operative  mea- 
sures which  are  required  in  treating 
cataract  may  now  be  undertaken  with  the 
help  of  local  anaesthesia  only.  In  cases  in 
which  severe  congestion  and  inflammation 
of  the  eye  are  present — as,  for  example,  in 
some  cases  of  traumatic  cataract — the  effect 
of  cocaine  in  lessening  sensibility  is  very 
slight. 

Lamellar  and  Nuclear  Cataract  in 
Young  People. — In  these  forms  the  opacity 
is  usually  non-progressive,  and  the  marginal 
zone  of  the  lens  remains  permanently  clear. 
In  a  few  cases  of  the  lamellar  variety,  vision 
is  sufficiently  good  for  all  ordinary  purposes, 
and  it  is  best  not  to  interfere  in  any  way  ; 
usually  we  have  to  decide  between  the  for- 
mation of  an  artificial  pupil  by  iridectomy, 
and  the  removal  of  the  lens  by  a  needle 
operation.  If,  after  wide  dilatation  of  the 
pupil  by  atropine,  and  the  correction  of 
any  refractive  error,  vision  still  remains 
very  insufficient  in  both  eyes,  and  if  the  eye 
appears  to  be  sound  as  regards  the  condi- 
tion of  the  retina  and  in  other  ways,  the 
removal  of  the  lens  is  indicated ;  but  if,  on 
the  other  hand,  vision  is  found  under  these 
circumstances  to  be  fairly  good,  it  is  better 
simply  to  uncover  the  margin  of  the  lens 
at  one  part  of  the  circle  by  an  iridectomy. 
(For  a  description  of  the  operation,  see 
Iridectomy.)  The  latter  proceeding  has 
several  advantages.  It  is  a  safe  operation, 
and  is  very  quickly  recovered  from ;  it 
permits  of  useful  vision  without  the  use 
of  spectacles ;  it  spares  the  accommoda- 
tive function  of  the  eye ;  it  does  not  pre- 
clude, but  rather  facilitates,  the  subsequent 
removal  of  the  lens,  if  this  should  prove 
necessary.  On  the  other  hand,  it  must 
be  allowed  that  in  a  light-coloured  iris 
an  artificial  pupil  is  disfiguring,  but  the 
wearing  of  cataract-glasses  is  hardly  less 
so.  Some  surgeons  remove  the  lens  from 
one  eye,  and  at  the  same  time  iridectomise 
the  other.  This  practice  is  decidedly  ob- 
jectionable, for  although  the  aphakial  eye 
may  be  aided  with  a  glass,  the  two  eyes 
will  not  work  well  together;  the  patient 
probably  soon  lays  aside  the  glass,  and 
learns  to  depend  almost  entirely  upon  the 
eye  which  has  the  artificial  pupil,  thus  prov- 
ing that  an  iridectomy  in  both  would  have 
served  his  purpose  better.  The  position  of 
the  artificial pux>il  must  correspond  with  a. 
clear  part  of  the  lens-margin,  and  must  be 
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determined  by  careful  examination  before- 
hand with  the  ophthalmoscope.  If  possible 
it  should  be  downwards  and  inwards. 

In  cases  of  lamellar  cataract  bpth  eyes 
usually  require  operation.  There  is  no  ob- 
jection to  operating  for  artificial  pupil  on 
both  at  one  time.  The  only  accident  which 
can  easily  happen,  in  making  an  artificial 
pupil  in  the  cases  now  under  considera- 
tion, is  wounding  the  lens.  Should  it 
occur,  the  case  must  be  dealt  with  as  one 
of  ordinary  traumatic  cataract  in  a  young 
subject. 

Two  other  methods  of  making  an  arti- 
ficial pupil  are  occasionally  employed — 
iridodesis  and  iridotomy.  Iridodesis,  or 
the  entanglement  of  the  iris  in  the  cornea, 
was  recommended  by  the  late  Mr.  Critchett, 
but  has  been  abandoned  because  it  may 
lead  to  sympathetic  ophthalmitis.  Irido- 
tomy, which  signifies  the  cutting,  merely — 
not  the  cutting  out — of  iris,  is  sometimes 
practised,  but  is  dangerous  for  zonular  cata- 
ract ;  though,  as  will  be  seen  later,  iridotomy 
is  a  most  valuable  operation  for  opening 
up  the  pupil  when  the  lens  is  absent.  See 
below  and  Iris. 

Those  cases  of  lamellar  and  nuclear 
cataract,  for  which  an  operation  for  artificial 
pupil  is  obviously  unsuited,  or  in  which  it 
proves  insufiicient,  must  be  treated  by  the 
needle  operation  (discision),  followed,  if 
necessary,  by  linear  extraction,  with  or 
without  the  help  of  suction.  These  me- 
thods will  be  described  in  connection  vnth 
the  treatment  of  complete  soft  cataract — 
the  form  of  the  disease  in  which  they  are 
chiefly  employed. 

Complete  Soft  Cataract. — In  infancy 
and  childhood  an  opaque  lens  may  usually 
be  got  rid  of  by  one  or  more  simple  needle- 
operations.  By  this  proceeding  the  anterior 
capsule  is  lacerated,  and  the  fibre-layers 
are  more  or  less  broken  up  and  exposed  to 
the  action  of  the  aqueous  humour.  Any 
portions  not  previously  opaque  become  so, 
and  the  whole  lens-substance  swells,  softens, 
and  gradually  dissolves  in  the  fluid  which 
macerates  it.  The  younger  the  patient,  the 
more  rapidly  does  the  process  of  disintegra- 
tion go  on,  and  the  less  danger  is  there  of 
inflammatory  complications  on  the  part  of 
the  iris.  This  is  a  reason  for  early  opera- 
tion in  cases  of  congenital  cataract.  A 
stronger  reason  still  lies  in  the  fact,  that 
the  absence  of  visual  impressions,  in  very 
«arly  life,  appears  to  act  unfavourably  on 
the  development  of  the  brain-centres  which 
-control  the  movements  of  the  eyes.  Chil- 
4:lren  blind  from  birth,  or  blinded  soon  after 
birth,  as,  for  instance,  by  purulent  ophthal- 


mia, frequently  present  the  symptom  known 
as  nystagmus — a  continual  oscillation  of  the 
eyes  indicative  of  disordered  action  in  the 
cerebral  centres  for  ocular  movements.  A 
needle  operation,  if  it  is  required,  may  pro- 
perly be  undertaken  in  the  third  month 
after  birth,  before  its  results  are  likely  to 
be  interfered  with  by  the  troubles  of  den- 
tition. An  earlier  interference  than  this  is 
not  desirable,  for  at  birth  the  aqueous  hu- 
mour is  scanty,  and  the  anterior  chamber 
extremely  shallow. 

Needle      Operation      (Discision)      and 
Solution. — The  pupil  must  be  thoroughly 
under  the  influence  of  atropine.     The  in- 
struments required  are  the  speculum,  the 
fixing  forceps,  and  a  cataract-needle.    Some 
operators  prefer,  in  the  absence  of  an  anaes- 
thetic, to  fix  the  lids  and  globe  with  the 
fingers  rather  than  with  instruments.     The 
extremity  of  the  needle  is   flattened  and 
has  two  cutting  edges;   in   the  shaft  it  is 
cylindrical  and  slightly  tapered,  so  that  it 
completely  fills  the  punctin:e  which  it  maJses, 
and  prevents   escape  of   the    aqueous.     A 
stop  or  shoulder  on  the  shaft  serves  as  a 
guide  to  the  depth  to  which  it  enters  the 
eye,  and  gives  it  additional  strength.    The 
'  speculum  being  in  place  and  the  globe  fixed, 
the  point   of  the  needle  is  pushed  rather 
obliquely  through  the  cornea  in  its  outer 
and  lower  quadrant,  at  a  point  about  mid- 
way between  the  centre  and  the  margin,  and 
\  carried  to  the  centre  of  the  pupil ;  by  a  few 
I  gentle  to-and-fro  movements  it  is  then  made 
:  to  divide  the  centre  of   the  capsule  with 
I  crossed  cuts,  and  to  break  up  the  anterior 
■  layers  of  the  lens.     The  needle  ig   then 
[  carefully    withdrawn,   its    flattened    point 
coming  out  in  the  same  plane  as  it  went  in. 
The  iris  must   not  be   touched  with   the 
I  needle ;  the  aperture  made  in  the  capsule 
'  must  be  smaller  than  the  pupil ;  the  lens 
;  must  not  be  forcibly  or  deeply  cut  into ; 
the  movement  of  the  needle  must  not  be 
such  as  to  drag  upon  the  cornea,  but  must 
be  made  in  lever  fashion  around  the  corneal 
puncture  as  a  fixed  point.     After  the  opera- 
tion, the  pupil  is  kept  dilated  to  the  utmost 
by  applications  of  atropine  at  intervals  of 
not  more  than  three  hours ;  a  fold  of  linen, 
dipped  in  cold  or  iced  water,  is  kept  lying 
across   the   lids  for    forty-eight   hours,   or 
longer  if  there  is  any  reaction,  and  later 
the  eyes  are  covered  with  a  shade.     Expo- 
sure to  strong  light  is  to  be  strictly  avoided. 
In  very  young  children  any  application  over 
the  eyelids  sometimes  causes  much  fretting, 
and  does  more  harm  than  good ;  the  eyes 
must  then  be  allowed  to  remain  uncovered, 
and  the  room  darkened. 
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The  result  of  the  operation  is  that 
the  lens-matter  immediately  adjacent  to 
the  wound  in  the  capsule  becomes  opaque, 
if  it  was  not  so  already,  swells,  pro- 
trudes, more  or  less,  into  the  anterior 
chamber,  and  ultimately  shrinks  and  dis- 
appears, the  bulk  of  the  lens  being  there- 
by reduced.  In  a  few  cases  a  single 
operation  leads  to  complete  solution  and 
removal  of  the  lens.  More  commonly  the 
needling  has  to  be  repeated  two,  or  three, 
or  more,  times,  at  intervals  of  several  weeks. 
In  the  later  operations,  the  needle  may  be 
used  rather  more  freely  than  at  first,  for 
the  lens  is  smaller,  and  a  sudden  and  dan- 
gerous swelling  of  its  substance  is  less 
likely  to  occur.  During  the  whole  period 
of  the  treatment,  the  eye  is  to  be  kept 
thoroughly  under  atropine  and  no  fresh 
needling  must  be  undertaken  so  long  as 
the  shghtest  sign  of  irritation  remains  over 
from  the  last.  In  the  final  stage  there 
sometimes  remains  an  opaque  membrane 
upon  which  the  process  of  solution  takes 
no  further  effect.  If  this  cannot  be  readily 
divided  by  the  single  needle,  it  is  safer  to 
employ  two  than  to  drag  upon  the  cihary 
processes  in  the  effort  to  tear  it  through. 
One  needle  is  passed  through  the  inner 
half  of  the  cornea  and  through  the  centre  of 
the  membrane,  the  other  through  the  outer 
half  of  the  cornea  and  to  the  same  spot  in 
the  membrane ;  then,  by  approximating  the 
handles,  the  points  are  separated,  and 
an  aperture  is  torn  in  the  membrane  with- 
out any  dragging  on  its  ciliary  attach- 
ments (Bovnxian).  Instead  of  repeating  the 
needling  when  the  process  of  solution  ap- 
pears to  be  at  a  standstill,  it  sometimes 
answers  well  merely  to  evacuate  the  anterior 
chamber  by  a  small  opening  in  the  cornea ; 
the  fluid  thus  drawn  off  is  highly  charged 
with  the  debris  of  the  lens;  it  is  replaced 
by  a  fresh  aqueous  secretion,  and  solution 
begins  again. 

The  needle  operation,  when  properly 
performed  and  followed  by  careful  after- 
treatment,  is  a  safe  procedure.  The  com- 
plications which  we  have  to  fear  are  iritis 
and  even  irido-cycUtis  from  irritation  of 
the  vascular  structures  in  the  neighbour- 
hood of  the  lens,  and  increase  of  tension — 
secondary  glaucoma — caused  by  the  pressure 
of  the  swoUen  lens  against  these  parts  and 
consequent  compression  of  the  filtration 
channels  at  the  angle  of  the  anterior  cham- 
ber. Slight  congestion  in  the  ciliary  region 
without  pain  is  not  serious ;  but  if  the  con- 
gestion be  considerable,  and  the  colour  of 
the  iris  altered,  a  severe  iritis  is  imminent, 
and  must  be  promptly  met  by  the  appHca- 


tion  of  two  or  three  leeches  to  the  temple 
or  lower  eyelid,  very  free  instillation  of 
atropine,  persistent  use  of  iced  compresses, 
and,  if  the  bowels  be  inactive,  a  purge.  If 
the  inflammatory  symptoms  persist,  or  if 
the  eye  become  hard,  either  with  or  without 
pain  and  congestion,  relief  must  be  given 
immediately  by  removal  of  the  swollen  lens- 
matter  by  linear  extraction  or  the  suction 
method  described  below.  The  tendency  to 
glaucomatous  complication  increases  as  the 
size  of  the  lens  increases ;  it  has,  therefore, 
a  direct  relation  to  the  age  of  the  patient. 
The  needle  operation  alone  is  suited  chiefly 
to  the  complete  cataracts  of  children.  In 
young  adults,  in  whom  the  process  of  solu- 
tion goes  on  more  slowly,  and  to  whom 
time  is  of  more  value,  it  is  usually  supple- 
mented by  linear  extraction  or  suction.  It 
is  not  well  suited,  even  in  children,  to  fluid 
cataracts,  nor  to  those  which  have  tough  and 
thickened  capsules. 

Linear  Extraction. — This  operation  af- 
fects the  removal  of  the  softened  lens  piece- 
meal through  a  small  straight  incision  in 
the  cornea.  It  is  applicable  to  soft  cataracts, 
for  which  the  needle  operation  proves  in- 
sufficient ;  to  fluid  and  other  completely 
softened  cataracts,  without  previous  need- 
ling ;  to  traumatic  cataracts  below  the  age' 
of  twenty-five,  when  the  swollen  lens-matter 
sets  up  inflammation  or  excess  of  tension ; 
to  lamellar,  nuclear,  and  other  partial  forms 
of  cataract,  after  they  have  been  made  com- 
plete by  previous  needling.  The  instru- 
ments required  are  the  speculum  and  fixing- 
forceps,  a  keratome,  a  cystotome,  and  a 
curette.  Under  the  same  conditions  as  be- 
fore with  regard  to  dilatation  of  the  pupil, 
separation  of  the  lids,  and  fixation  of  the 
globe,  the  keratome  is  passed  through  the 
cornea  at  a  point  2  or  3  mm.  within  its 
outer  margin,  and  carried  onwards  parallel 
with  the  iris  until  an  incision  fi:om  4  to  G 
mm.  in  length  is  effected.  It  is  then  slowly 
withdi-awn.  If  the  lens-capsule  be  not 
already  opened  the  cystotome  is  introduced, 
care  being  taken  not  to  entangle  its  point 
in  the  iris,  and  the  capsule  is  lacerated  as 
freely  as  the  size  of  the  pupil  will  allow ; 
it  is  then  withdrawn  with  the  same  pre- 
cautions as  before.  Instead  of  using  the 
cystotome  some  surgeons  open  the  capsule 
with  the  point  of  the  keratome  at  the  mo- 
ment of  completing  the  incision.  If  the 
iris  prolapse  through  the  woimd,  the  ex- 
truded portion  is  taken  up  with  iris-forceps 
and  cut  off  as  in  an  ordinary  iridectomy. 
The  curette  is  then  gently  pressed  upon 
the  outer  lip  of  the  wound,  so  as  to  make 
it  gape  a  little,  and  at  the  same  time  slight 
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pressure  is  made  upon  the  globe  with  the 
fixing  forceps.  A  considerable  portion,  if  not 
the  whole,  of  the  lens-substance  is  by  this 
means  evacuated,  and  the  pupil  at  once  as- 
sumes a  more  or  less  black  appearance.  In 
order  to  effect  the  removal  of  any  frag- 
ments which  may  remain,  the  speculum  is 
now  removed,  the  eyelids  closed,  and  a  few 
light  rotatory  stroking  movements  made 
over  the  cornea  by  means  of  a  finger  on  the 
upper  eyehd.  Time  is  given  for  the  an- 
terior chamber  to  refill  with  aqueous.  On 
re-opening  the  wound  by  pressure  with  the 
curette,  a  further  clearance  of  the  pupil  will 
then  take  place.  Pains  and  time  must  be 
devoted  to  removing  in  this  way  all  par- 
ticles of  lens-matter  which  can  be  got  away, 
but  it  is  not  advisable  to  put  instruments 
of  any  kind  into  the  anterior  chamber  for 
this  purpose.  It  is  better  to  leave  some 
lens-matter  in  the  eye  than  to  irritate 
it  by  violence.  Fragments  which  remain 
behind  are  usually  absorbed.  The  after- 
treatment  is  the  same  as  in  the  needle 
operation. 

Suction. — This  operation  differs  firom 
the  foregoing  in  the  manner  of  obtaining 
the  escape  of  the  lens-matter.  The  incision 
need  not  be  quite  so  large  as  in  the  former 
case.  The  instrument  through  which  the 
soft  lens -matter  is  drawn  out  of  the  eye 
is  a  smooth  round-ended  metal  canula, 
mounted  either  on  a  small  syringe  worked 
on  the  principle  of  an  aspirator  by  the 
hand  of  the  oj^erator  (Bowman),  or  on  an 
india-rubber  tube  with  a  mouthpiece,  which 
is  held  and  aspirated  with  the  lips  (Teale). 
The  canula  is  passed  into  the  chamber 
with  its  aperture  towards  the  cornea,  and 
gently  dipped  into  the  semifluid  lens-matter. 
By  very  gentle  suction  this  is  gradually 
drawn  up  into  the  tube,  as  much  being  re- 
moved as  possible.  The  nozzle  of  the  in- 
strument must  be  brought  as  little  as  pos- 
sible into  contact  with  the  iris,  and  must 
not  be  passed  behind  it  in  search  of  frag- 
ments. The  operation  gives,  in  many  cases, 
excellent  results ;  it  is  followed,  howevei;, 
every  now  and  then  by  suppuration  and 
loss  of  the  eye.  Delicacy  of  manipulation 
and  absolute  purity  of  the  suction  instru- 
ment are  essential  to  the  avoidance  of  these 
disasters. 

Hard  Cataract. — In  the  earlier  stages 
of  senile  cataract  palliative  measures  some- 
times give  much  help.  For  outdoor  use 
'  globular '  spectacles,  combining  the  power 
which  gives  the  best  distant  vision  with  a 
blue  or  neutral  tint,  to  lessen  the  uncomfort- 
able glare  caused  by  bright  light,  should  be 
ordered.   If  the  opacity  in  the  pupillary  area 


is  considerable,  while  the  lens-margin  ig 
comparatively  clear,  a  moderate  dilatation 
of  the  pupil  by  atropine,  such  as  may  be 
attained  by  the  use  of  a  single  drop  of  a  very 
weak  solution  once  a  day,  or  on  alternate 
days,  is  likely  to  give  help.  A  tenth  of  a 
grain  of  the  sulphate  of  atropia  to  an  ounce 
of  distUled  water  is  quite  strong  enough 
for  such  a  purpose.  The  possibility  of 
inducing  glaucoma  by  wide  and  prolonged 
dilatation  of  the  pupil  must  not  be  for- 
gotten. During  the  earher  stages  of  the 
disease  the  opportunity  should  be  taken  of 
examining  and  carefully  noting  the  ophthal- 
moscopic appearance  of  the  fundus ;  for 
there  may  be  changes  of  importance  here, 
such  as  patchy  atrophy  of  the  choroid, 
which  at  a  later  stage  would  be  undis- 
coverable,  but  which  would  affect  the  result 
of  an  operation.  "When  the  opacity  be- 
comes general,  the  maturity,  or  ripeness,  of 
the  cataract  is  to  be  carefully  estimated 
according  to  the  tests  already  given.  Com- 
plete maturity  gives  the  best  prospect  of  a 
successful  operation,  and  should  usually  be 
waited  for.  When  the  cataract  in  the  one 
eye  is  well  in  advance  of  that  in  the  other, 
this  commonly  involves  no  great  hardship, 
for  the  one  eye  is  ready  before  the  other  has 
lost  all  useful  sight ;  but  when  the  opacity 
is  equal  in  the  two  eyes,  waiting  for  matu- 
rity may  mean  a  long  and  trying  time  of 
partial  blindness,  during  which  the  patient's 
means  of  livelihood  may  be  cut  off,  and  the 
health  and  spirits  much  depressed.  In  such 
cases  the  ripening  may  sometimes  be  has- 
tened artificially  in  a  way  which  will  be  de- 
scribed further  on,  and  an  operation  may 
sometimes  be  ventured  on  before  complete 
maturity  is  attained.  If  one  eye  only  is 
affected  and  the  patient  is  advanced  in 
years,  an  operation  should  not,  in  the 
writer's  opinion,  be  recommended  ;  if  per- 
fectly successful  it  vidll  rarely  enable  the 
two  eyes  to  work  well  together,  the  one  re- 
quiring a  cataract-glass,  the  other  none,  and 
it  is  to  be  borne  in  mind  that  failure  of  the 
operation  followed  by  sympathetic  mischief 
in  the  good  eye,  though  not  a  likely  result, 
is  still  a  possibiHty. 

Before  the  removal  of  a  cataract  is 
undertaken,  the  soundness  of  the  eye  in 
other  respects  must  be  carefully  tested. 
Cataract,  however  dense,  never  aboHshes 
perception  of  light.  If  the  retina  be 
healthy,  the  patient,  when  placed  with 
his  face  to  the  window,  will  perceive  the 
shadow  of  a  hand  passed  before  his  eyes; 
and  in  a  dark  room  he  will  usually  be 
able  to  indicate  the  position  of  a  lighted 
candle,  or  of  an  ophthalmoscope  throwing 
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light  upon  the  eye  at  a  distance  of  two  or 
three  feet.  If  all  perception  of  light  is 
wanting,  an  operation  will  be  useless.  A 
ready  response  of  the  pupil  to  light  and  to 
atropine  is  favourable ;  a  small  and  rigid 
pupil,  unless  it  be  adherent,  indicates  de- 
generation of  nerves  or  of  vessels,  and  a 
somewhat  greater  liabihty  to  bleeding  and 
to  inflammation  of  the  iris.  In  such  cases 
it  is  best  to  prepare  for  the  extraction  of  the 
lens  by  performing  an  iridectomy  some 
weeks  previously.  It  is  never  advisable  to 
extract  a  cataract  from  both  eyes  at  the 
same  time,  for,  should  both  do  badly,  the 
disaster  is  absolute  and  final,  whereas  a 
failure  in  the  case  of  a  single  eye  not  only 
leaves  a  second  chance  still  open,  but  will 
not  improbably  suggest  some  modified  pro- 
ceeding, which  will  give  a  better  prospect 
of  success  for  the  second  eye. 

In  aU  cases  of  cataract  the  cornea 
should  be  carefully  examined  under  focal 
illumination.  A  nebula,  so  sHght  as  easily 
to  escape  notice  while  the  opaque  lens  is 
behind  it,  may  materially  affect  the  acuity 
of  vision  after  the  operation.  It  need  be 
no  bar  to  operating,  but  the  patient  should 
be  informed  beforehand  of  its  presence  and 
of  its  probable  effect  on  his  sight  after  the 
cataract  is  removed.  The  state  of  the  eye- 
lids and  tear-passages  must  also  be  noted ; 
a  chronic  discharge  from  either,  especially 
if  purulent,  exposes  the  eye  to  a  risk  of 
destructive  inflammation  after  operation, 
and  must  be  remedied  beforehand  as  far  as 
possible.  "When  any  compHcation  of  this 
kind  persists,  in  spite  of  treatment,  disin- 
fectants of  one  kind  or  other  must  be  assi- 
duously used  to  the  conjunctiva,  both  before 
and  after  the  operation.  Of  the  various 
disinfectants  which  have  been  recommended 
for  use  in  ophthalmic  surgery,  boracic  acid, 
either  in  powder  or  in  saturated  watery 
solution,  and  iodoform  as  a  very  fine  powder, 
are  among  the  best.  Some  authorities,  espe- 
cially among  the  Germans,  advocate  a  rigid 
antiseptic  treatment  in  all  cases — e.g.  wash- 
ing out  the  conjunctival  sac  with  carbolic 
solutions,  immersion  of  aU  instruments  in 
absolute  alcohol,  the  spray  during  the  opera- 
tion, medicated  dressings  of  various  kinds 
after  it,  and  so  forth;  but  the  evidence 
advanced  in  favour  of  these  measures  has 
not  been  sufficiently  strong  to  lead  to  their 
routine  adoption  in  this  country.  Finally, 
the  bodily  health  of  the  patient  must  be 
considered  before  an  operation  for  the  ex- 
traction of  cataract  is  recommended.  Tem- 
perate habits,  good  digestion,  and  freedom 
from  serious  organic  disease  will  strongly 
favour  a  good  result,  but  it  is  not  necessary 


!  to  abstain  from  operating,  even  though 
there  be  pronounced  cardiac  or  pulmonary 
mischief,  provided  the  patient  have  the  pros- 
pect of  some  years  of  Ufe.  Diabetes  appears 
to  add  little,  if  at  all,  to  the  risks  of  a  bad 
result.  Chronic  albuminuria,  on  the  other 
hand,  increases  the  danger  very  materially. 
Advanced  age  is  of  itself  no  contra-indica- 
tion,  provided  there  is  no  extreme  feebleness. 
Many  perfectly  successful  extractions  have 
been  done  in  persons  more  than  eighty  years 
old. 

Operations  for  Hard  Cataract. — A 
hard  cataract  can  only  be  removed  through 
an  opening  of  considerable  size.  The  aim 
of  the  surgeon  is  to  incise  the  tunics  in  a 
manner  which,  while  it  permits  the  lens 
to  escape  readily,  offers  the  best  conditions 
for  healing,  and  the  least  danger  of  de- 
structive inflammation.  Very  many  modes 
of  operating,  differing  more  or  less  as  re- 
gards the  size,  the  form,  and  the  position 
of  the  incision,  and  the  manner  of  dealing 
with  the  iris,  have  been  practised  and  de- 
scribed. Two  distinct  types  are  represented 
by  the  operations  known  as  the  'flap  ex- 
traction' and  the  'peripheral  linear  ex- 
traction.' Each  of  these  goes  to  an  extreme 
in  avoiding  the  drawbacks  which  belong 
to  the  other,  and  experience  has  shown 
that  the  best  operations  lie  somewhere 
between  the  two.  The  subject  will  be  best 
explained,  therefore,  by  describing  fiLrst 
these  two  typical,  but  extreme,  modes,  and 
then  the  modifications  which  are  in  more 
general  use. 

Flap  Extraction. — The  incision  is  made 
at  the  margin  of  the  cornea,  or  just  within 
it,  and  forms  a  semicircular  flap,  either  of 
the  upper  or  the  lower  half  of  the  cornea. 
The  speculum  and  fixing-forceps  may  be 
used,  or,  as  was  formerly  always  done,  the 
globe  and  one  of  the  Hds  may  be  fixed  by 
the  operator's  fingers,  the  other  Hd  by  those 
of  his  assistant.  The  triangular  knife  is 
entered  at,  or  just  within,  the  outer  margin 
of  the  cornea,  and  carried  across  the  anterior 
chamber  in  a  plane  parallel  with  the  iris, 
until  it  emerges  at  a  point  diametrically 
opposite  to  the  point  of  entrance ;  it  is  then 
pushed  steadily  onwards  until,  by  reason  of 
the  increasing  width  of  the  blade,  it  cuts 
its  way  out  and  completes  the  semicircular 
flap.  The  cystotome  is  then  passed  into 
the  anterior  chamber,  and  the  capsule  is 
opened;  the  body  of  the  lens,  escapmg 
from  its  sac,  then  comes  forward  through 
the  pupil,  rotating  somewhat  upon  its 
transverse  axis  as  it  does  so,  the  edge 
nearest  to  the  wound  appearing  first,  and 
escapes  from  the  eye.    If  the  escape  does 
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not  occur  spontaneously,  it  is  effected  by 
making  slight  pressure  on  the  globe. 

When  the  wound  heals  favourably,  and 
no  inflammation  follows,  the  result  of  ex- 
traction by  the  flap  method  is  more  perfect, 
as  regards  the  appearance  of  the  eye  and 
the  condition  of  the  pupil,  than  can  be  at- 
tained by  any  other  mode  of  extraction. 
But  there  are  many  dangers,  and  when  the 
flap  extraction  was  commonly  practised 
failures  were  more  numerous  than  they  are 
now.  The  shape  of  the  incision  is  un- 
favourable to  ready  coaptation  of  its  lips, 
and  allows  of  gaping  upon  the  occurrence 
of  the  shghtest  pressure  from  within,  as 
during  coughing,  vomiting,  or  straining  of 
any  kind ;  the  extensive  separation  of  the 
xjorneal  tissue  from  its  source  of  nourish- 
ment exposes  it  to  great  risk  of  non-union 
and  destruction  by  suppuration ;  prolapse, 
and  incarceration  of  the  iris  in  the  wound, 
occur  readily,  and  may  lead  to  irido- 
cycHtis;  the  mechanical  bruising  of  the 
iris  during  the  exit  of  the  cataract  is  apt  to 
set  up  inflammation,  and  to  lead  to  closure 
of  the  pupil. 

Peripheral  Linear  Extraction  (Von 
Graefe). — This  operation  embodies  the  prin- 
ciples by  which  the  dangers  attaching  to 
the  foregoing  are  to  be  avoided.  The  in- 
cision, instead  of  being  a  semicircle,  is,  as 
nearly  as  possible,  a  straight  line,  for  the 
more  the  curvihnear  form  is  got  rid  of,  the 
less  does  the  wound  tend  to  gape,  and  the 
more  likelj  is  it  to  unite  smoothly.  In- 
stead of  being  placed  wholly  in  the  non- 
vascular cornea,  and  cutting  off  the  nutrient 
supply  from  one  half  of  this  membrane,  it 
lies  almost  entirely  in  the  sclera,  and  cor- 
responds to  not  more  than  one-third  of  the 
circumference  of  the  cornea.  The  portion 
of  the  iris  adjacent  to  the  wound  is  ex- 
cised; this  not  only  obviates  the  bruising 
which  occurs  when  the  pupil  is  entire,  but 
enables  the  cataract  to  present  more  easily 
In  the  wound,  removes  in  great  part  the 
cendency  to  prolapse,  and  lessens  the  hke- 
Hhood  of  the  pupil  becoming  occluded 
should  iritis  follow  the  operation.  As  will 
be  seen,  however,  it  is  not  free  from  special 
dangers  of  its  own.  The  instruments  re- 
quired are  the  stop-speculum  and  fixing- 
forceps;  a  linear  knife,  2  mm.  broad, 
about  30  mm.  long,  and  as  thin  as  is  con- 
sistent with  strength;  curved  iris-forceps; 
iris-scissors;  a  cystotome,  the  best  form 
being  that  which  is  bent  at  an  angle  so  as 
to  clear  the  brow,  the  bend  being  different 
for  right  and  left  eye ;  and  a  curette  or 
spatula.  There  should  also  be  placed  ready 
to  the  hand  a  small  but  stiff  pair  of  scissors, 


with  which  to  enlarge  the  wound  in  case  of 
need;  a  scoop  to  remove  the  lens  with, 
should  it  fan  to  present  in  the  ordinary 
way — the  kind  known  as  the  vectis  (B. 
Taylor),  which  is  merely  a  wire  loop,  being 
the  best,  because  it  occupies  the  least  space 
inside  the  eye ;  and  a  small,  sharp  lens- 
hook,  sometimes  required  for  a  similar 
purpose. 

The  operator  stands  behind  the  pa- 
tient's head,  and  makes  the  incision  with 
liis  right  hand  for  the  right  eye,  with  his 
left  hand  for  the  left.  The  Hds  being 
secured  in  the  usual  way,  the  conjunctiva  is 
seized  below  the  lower  margin  of  the  cor- 
nea, and  the  globe  turned  gently  down- 
wards far  enough  to  expose  the  sclera 
above  the  cornea.  The  knife,  with  its  edge 
turned  upwards,  is  entered  in  the  sclera  at 
a  point  about  1*5  mm.  external  to  the  outer 
and  upper  margin  of  the  cornea,  and  2 
mm.  below  the  level  of  an  imaginary  line 
drawn  horizontally  through  the  highest 
point  of  the  corneal  margin.  It  is  directed 
in  the  first  place,  not  towards  the  intended 
counter -puncture,  but  towards  the  centre 
of  the  pupil,  so  as  to  make  the  internal 
dimension  of  the  wound  as  large  as  pos- 
sible. As  soon  as  the  point  has  passed 
well  into  the  anterior  chamber,  the  direc- 
tion of  the  knife  is  changed,  and  it  is 
carried  across  the  upper  part  of  the  cham- 
ber and  out  through  the  sclera  in  such  a 
way  as  to  effect  a  counter-puncture  exactly 
corresponding  in  position  with  the  puncture. 
The  edge  of  the  blade  is  then  turned  slightly 
forwards,  and  gentle  sawing  movements  are 
made,  till  it  cuts  its  way  out  with  a  mini- 
mum amount  of  force,  and  without  any 
sudden  jerk,  exactly  at  the  junction  of  the 
cornea  and  sclera.  The  conjunctiva,  which 
still  remains  to  be  divided,  unless  the  apex 
of  the  incision  lie  just  within  the  visible 
margin  of  the  cornea,  is  severed  in  the 
form  of  a  small  flap  by  a  few  more  to-and- 
fro  movements  of  the  knife.  This  com- 
pletes the  first  act  of  the  operation.  The 
incision  thus  made,  if  measured  externally 
in  a  straight  line,  will  have  a  length  about 
equal  to  the  transverse  diameter  of  the 
cornea;  its  extremities  will  lie  in  the 
sclera,  its  middle  portion  will  pass  almost 
entirely  through  corneal  tissue ;  it  will 
have  a  minimum  amount  of  curvature, 
hence  its  name  '  linear.'  The  second  act  is 
the  iridectomy.  If  necessary,  the  fixing- 
forceps  are  given  to  the  assistant,  who 
rotates  the  eye  gently  downwards,  while 
the  operator  passes  the  forceps  closed  into 
the  chamber,  if  the  iris  be  not  aheady 
prolapsed,  and   seizing  the  pupillary  bor- 
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der  of  the  iris  opposite  to  the  centre  of  the 
wound,  di-aws  it  gently  out,  and  cuts  it  off. 
Some  operators  remove  the  iris-segment  by 
separate  snips  at  the  two  extremities  of  the 
wound ;  others  by  a  single  snip,  with  the 
scissor-blades  lying  parallel  with  the  in- 
cision. Seeing  that  the  object  is  to  make 
a  perfectly  clean  but  not  a  very  extensive 
excision,  the  single  snip,  which  is  quick 
and  easy,  is  to  be  preferred ;  but  the  blades 
should  Ue  across  and  not  along  the  wound. 

The  third  act  is  the  laceration  of  the 
capsule.  The  operator  resumes  the  fixing- 
forceps,  and  passes  the  cystotome  into  the 
chamber  on  the  flat,  taking  care  that  its 
blunt  side  is  in  advance  of  the  point,  lest 
the  latter  should  become  engaged  too  soon. 
Arrived  at  the  farther  margm  of  the  pupil, 
he  turns  the  point  towards  the  capsule, 
and,  without  sensible  pressure  upon  the 
latter,  crucially  divides  it  as  freely  as 
possible.  It  is  important  not  to  make 
a  triangular  flap  of  capsule  with  its  base 
at  the  wound,  as  such  a  flap  would 
readily  prolapse,  and,  becoming  incarce- 
rated at  the  cicatrix,  might  be  the  cause 
of  serious  mischief  later  on.  The  fourth 
act  is  the  delivery  of  the  cataract,  or  of 
so  much  of  it  as  remains,  for  more  or 
less  of  the  softened  cortex  often  escapes 
immediately  after  the  capsule  is  opened. 
Gentle  pressure  is  made  immediately  be- 
low the  cornea  with  the  back  of  the 
curette,  or,  if  it  be  preferred,  with  a  tor- 
toiseshell  or  india-rubber  spoon,  which 
should  cause  the  wound  to  gape  a  Uttle, 
and  the  upper  edge  of  the  nucleus  to  pre- 
sent itself.  The  pressure  is  cautiously  in- 
creased, and  as  the  cataract  moves  upward, 
it  is  followed  up  by  the  curette  over  the 
sm'face  of  the  cornea.  The  moment  the 
largest  part  of  the  cataract  has  passed  the 
opening,  the  pressure  is  diminished,  and 
the  dehvery  is  completed  with  the  utmost 
gentleness,  the  cataract  being  helped  out, 
if  necessary,  with  a  touch  of  the  curette. 
If  it  be  necessary  to  retain  a  hold  of  the 
conjunctiva  during  the  delivery  of  the 
cataract,  the  pressure  may  be  made  with 
the  fixing-forceps,  the  curette  being  used  at 
first  upon  the  upper  lip  of  the  wound  to 
make  it  gape,  and  then  upon  the  cornea  to 
stroke  the  cataract  out  of  the  eye.  Some 
operators  remove  the  speculum  before  de- 
Hvering  the  lens,  and,  telling  the  patient  to 
look  towards  his  feet,  make  the  necessary 
pressure  by  a  finger  on  each  lid.  • 

The  cataract  being  removed,  the  eye- 
lids are  closed  for  a  few  moments  so  as 
to  rest  the  eye,  and  to  allow  the  anterior 
chamber    to  refill   with   aqueous  humour. 

VOL.  I. 


They  are  then  reopened,  and  the  opera- 
tion is  completed  by  the  removal  of  any 
cortical  fragments  which  may  still  be 
visible  in  the  pupil,  and  by  cleansing  the 
wound  of  any  tags  of  iris  which  may  be 
retained  in  it,  and  the  surface  of  the  eye  of 
blood-films.  A  few  rotatory  movements 
of  the  finger  on  the  upper  lid  will  tend  to 
bring  cortical  fragments  into  the  pupil,  and 
then,  while  the  patient  looks  downwards, 
these  are  extruded  by  an  upward  stroking 
movement  of  the  lower  hd  upon  the  cornea. 
Much  pains  must  be  bestowed  on  this 
cleansing  of  the  pupil,  but  instruments 
should  not  be  introduced  into  the  eye.  An 
incarceration  of  the  iris  will  often  disappear 
Tinder  a  similar  stroking  with  the  lid  over 
the  angles  of  the  wound ;  if  not,  a  fine 
spatula  must  be  used.  Blood-clots  should 
be  picked  from  the  conjunctiva  vnth  the 
iris-forceps.  A  drop  of  atropine  is  instilled, 
and  the  lids  are  finally  closed.  Some  sur- 
geons use  eserine  before  the  operation,  and 
once  or  twice  after  it,  with  the  idea  of 
diminishing  the  risk  of  prolapse  of  the  iris ; 
against  the  advantage  so  aimed  at  must  be 
set  the  fact  that  eserine  increases  the  bleed- 
ing after  the  iridectomy,  and  probably  the 
tendency  to  iritis  afterwards.  The  dressing 
consists  of  a  soft  circular  pad  of  absorbent 
cotton  wool  between  layers  of  gauze  laid 
over  each  eye,  and  held  in  place  by  several 
turns  of  a  roller  bandage  made  of  flannel 
or  some  other  sUghtly  elastic  material,  the 
pressure  being  Ught  and  equable.  The 
patient  is  instructed  to  lie  in  bed,  either  on 
his  back  or  turning  towards  the  side  not 
operated  on,  and  to  avoid  all  straining 
movements.  If  no  severe  or  lasting  pain 
be  complained  of,  the  dressing  need  not  be 
disturbed  for  forty-eight  hours,  and  then  if 
there  be  no  swelling  of  the  lids,  it  is  suf- 
ficient to  place  a  drop  of  atropine  at  the 
inner  canthus,  and  to  bandage  as  before. 
If  all  be  well,  the  patient  may  sit  up  for  an 
hour  or  two  on  the  third  day,  and  gradually 
resume  his  usual  hours.  A  daily  action  of 
the  bowels  should  be  obtained  by  aperients 
if  necessary.  Light  must  be  excluded  from 
both  eyes  for  'three  or  four  days,  and  from 
the  operated  eye  for  at  least  ten  days.  A 
deep  shade,  and,  later,  tinted  glasses,  are 
substituted  for  the  pad  and  bandage  as  the 
eye  gains  strength.  Spectacles  should  not, 
as  a  rule,  be  allowed  under  three  months 
after  the  operation. 

The  peripheral  linear  operation,  as  above 
described,  obviates  the  special  drawbacks  of 
the  old  flap,  but  is  apt  to  err  in  the  opposite 
direction.  The  incision,  lying  as  it  does 
almost  wholly  in  the  sclera,  may  easily  pass 
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beyond  safe  limits  and  create  a  risk  of 
sympathetic  inflammation  ia  the  fellow  eye. 
The  divided  vessels  sometimes  bleed  freely 
into  the  anterior  chamber.  The  exposure 
of  the  suspensory  Kgament  predisposes  to 
rupture  and  an  escape  of  vitreous.  With 
regard  to  details,  therefore,  the  operation  is 
at  present  modified  in  a  good  many  different 
ways,  of  which  the  following  are  the  most 
important. 

The  incision  is  now  often  made  exactly 
at  the  sclero-comeal  margin,  and  of  such 
extent  that  its  extremities  lie  3  mm.  be- 
low a  horizontal  line  passing  through  the 
summit  of  the  cornea.  The  points  for 
the  puncture  and  counter -puncture  in  this 
incision  are  found  by  laying  the  blade  of 
the  knife,  which  is  2  mm.  broad,  hori- 
zontally across  the  cornea,  so  that  1  mm. 
of  clear  cornea  remains  exposed  above  it 
(De  Wecker).  This  is  known  as  the  short, 
or  3  mm.  flap.  An  iridectomy  must  be 
performed,  but  need  not  be  very  extensive. 
The  wound  adapts  itself  well,  but  it  some- 
times proves  a  little  smaller  than  is  de- 
sirable. To  avoid  this,  the  puncture  and 
counter-puncture  may,  when  necessary,  lie 
1  mm.  external  to  the  corneal  margin.  In 
another  form  of  incision  at  present  a  good 
deal  practised,  the  puncture  and  counter- 
puncture  He  in  the  sclera,  while  the  re- 
mainder passes  through  the  cornea  at  some 
distance  from  its  edge. 

The  iridectomy  is  sometimes  performed 
three  weeks  or  longer  before  the  extraction 
of  the  cataract.  It  is  then  called  pre- 
liminary iridectomy.  An  incision  not 
more  than  4  or  5  mm.  long,  made  with  a 
keratome,  suffices,  and  the  cicatrix  re- 
sulting from  it  may  be  disregarded  when 
the  extraction  is  undertaken.  This  divi- 
sion of  the  operation  into  two  parts  is 
probably  the  safest  of  all  methods.  A 
properly  performed  preliminary  iridectomy 
is  almost  absolutely  devoid  of  danger  to  the 
eye ;  should  serious  reaction  occur,  the  sur- 
geon may  feel  almost  sure  that  an  attempt 
to  extract  the  cataract  at  the  same  time 
would  have  destroyed  the  eye.  The  extrac- 
tion is  facilitated  by  the  previo\is  iridectomy, 
for  there  is  no  bleeding  from  the  iris,  and 
the  risk  of  employing  an  assistant  to  fix  the 
globe  in  presence  of  a  large  incision  is  done 
away  with,  for  at  no  stage  is  a  third  hand 
needed.  Against  the  method  may  be  urged 
the  delay,  and  the  chance  of  disappoint- 
ment to  the  patient  at  the  want  of  apparent 
result  from  the  first  operation.  If  the 
iridectomy  be  made  many  months  before 
the  extraction,  there  appears  in  some  cases 
to    be    an   increased  liability  to    rupture 


of  the  suspensory  ligament  and  escape  of 
vitreous.  A  cataract  previously  immature 
will  sometimes  ripen  rapidly  after  an  iri- 
dectomy ;  and,  with  this  end  in  view,  a  pro- 
ceeding known  as  artificial  ripening  is 
sometimes  practised  (Forster).  Immediately 
the  iridectomy  is  completed,  and  while  the 
anterior  chamber  is  still  nearly  empty,  the 
cornea  is  stroked  with  as  much  firmess  as 
is  judged  safe  with  the  smooth  knee  of 
a  strabismus-hook ;  by  this  means  the 
anterior  cortex  is  kneaded,  as  it  were, 
through  the  cornea,  and  its  splitting  up  is 
expedited.  The  method  is  often  effectual, 
but  involves  a  distinct  risk  of  setting  up 
iritis  by  bruising  the  iris. 

Difficulties,  accidents,  and  complica- 
tions.— The  aperture  of  the  lids  is  some- 
times too  small  to  allow  of  easy  access  to 
the  sclero-comeal  junction  ;  division  of  the 
outer  canthus  is  useful  in  such  cases.  Hold- 
ing the  lids  away  from  the  globe  by  means 
of  the  specultma,  the  operator  transfixes 
the  tissues  with  a  cataract-knife  or  bistoury 
from  the  conjunctival  surface,  and  bringing 
the  point  out  through  the  skin  divides  them 
freely;  bleeding  follows,  but  soon  ceases. 
The  lids  can  then  be  opened  more  widely. 
If  the  knife  be  improperly  directed  within 
the  anterior  chamber  and  the  counterpunc- 
ture  made  in  a  wrong  place,  it  must  be 
withdrawn  until  the  point  is  disengaged  and 
a  second  counterpuncture  must  be  made. 
Should  it  be  necessary  through  any  care- 
lessness to  withdraw  the  blade  entirely,  no 
frirther  incision  must  be  made  until  the 
anterior  chamber  is  refilled  and  the  aper- 
ture closed.  The  aqueous  may  escape  and 
distend  the  conjunctiva  like  a  bladder  the 
moment  the  counterpuncture  is  effected,  and 
the  iris  may  sometimes  double  itself  upon 
the  edge  of  the  knife  ;  these  occurrences 
are  not  serious,  and  the  incision  is  to  be 
dehberately  completed  without  regard  to 
them.  Downward  rotation  of  the  eye  must 
be  accomplished  with  the  aid  of  the  patient's 
own  efforts,  if  he  be  not  anaesthetised — never 
in  opposition  to  them.  Dragging  upon 
the  globe,  especially  after  the  incision  i& 
completed,  is  almost  sure  to  rupture  the 
zonula. 

If,  when  the  cystotome  is  applied  to  the 
capsule,  the  lens  is  seen  to  move  as  a 
whole  with  the  pricker,  dislocation  of  the 
cataract  and  escape  of  vitreous  are  im- 
minent. If  the  cataract  do  not  at  once 
present,  it -must  be  removed  by  a  traction 
instrument — the  vectis  or  the  sharp  hook — 
passed  carefully  but  quickly  behind  it.  When 
the  dehvery  of  the  cataract  is  attempted 
the  wound  may  prove  too  small.     Undue 
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force  is  dangerous,  and  bruising  of  the  lips 
of  the  wound  is  likely  to  lead  to  suppuration. 
It  must  be  lengthened  at  one  end  by  a 
careful  cut  with  the  scissors.  An  opaque 
lens  is  always,  or  nearly  always,  smaller 
than  a  healthy  lens  at  the  same  time  of 
hfe,  otherwise  the  difficulties  of  extraction 
would  be  greater  than  they  are ;  but  in  the 
period  of  swelling  which  sometimes  pre- 
cedes complete  maturity,  the  size  is  prob- 
ably not  far  different  from  that  of  the 
normal  lens.  The  so-called  '  black  cataract ' 
is  an  exception  to  the  rule ;  it  is  not  really 
a  cataract  at  all,  and  probably  has  the  full 
size  of  the  healthy  lens.  If  the  anterior 
chamber  fill  with  blood  after  the  iridec- 
tomy, light  pressure  on  the  outer  lip  of 
the  wound  will  sometimes  clear  it ;  if  this 
prove  imsuccessful,  the  operation  must  be 
completed  in  spite  of  the  cataract  being 
hidden. 

Escape  of  vitreous  denotes  rupture  of 
the  zonula  or  posterior  capsule,  and  of  the 
hyaloid  membrane.  It  may  arise  from  the 
wound  being  too  peripheral,  or  from  undue 
pressure  on  the  globe.  It  is  more  likely  to 
occur  in  stout,  short-necked  persons  with 
turgid  veins  and  prominent  eyes,  than  in 
thin,  hoUow-eyed,  aged  people.  Collapse 
of  the  cornea,  on  the  completion  of  the  in- 
cision, is  a  sign  that  the  contents  of  the 
globe  are  not  driven  forwards  either  by  the 
elastic  shrinking  of  the  sclera,  or  by  pres- 
sure from  without ;  it  may  be  taken  as  a 
sign  that  escape  of  the  vitreous  is  not  hkely 
to  happen.  In  old  people  with  greatly  de- 
generated vessels,  especially  in  drinkers,  we 
may  anticipate  an  unsound  condition  of  the 
zonula  and  vitreous,  which  will  almost 
inevitably  lead  to  loss  of  the  latter.  If 
vitreous  fluid  escape  before  the  lens,  the 
danger  of  losing  the  latter  altogether  is 
great;  the  cataract  must,  if  possible,  be 
immediately  removed  by  traction,  as  above 
explained.  An  escape  of  vitreous  together 
with  the  cataract,  or  after  it,  is  not  neces- 
sarily detrimental,  unless  other  harm  have 
been  done  ;  but  it  probably  predisposes  to 
deep-seated  changes  both  at  the  time  and 
later,  and  should  always  be  avoided  if  pos- 
sible. In  rare  instances  immediate  and 
copious  bleeding  takes  place  from  the  deep 
vessels ;  the  eye  is  thereby  lost,  and  should 
be  excised  as  soon  as  possible. 

The  pain  after  the  operation  is  usually  not 
severe ;  it  should  subside  after  a  few  hours. 
Severe  and  increasing  pain  after  the  first  six 
or  eight  hours  is  a  sign  that  things  are  going 
wrong,  and  the  eye  must  be  examined.  The 
complication  most  to  be  dreaded  is  suppu- 
rative inflammation,  beginning  at  the  wound. 


If  this  occur,  the  lips  of  the  wound  will 
show  a  yellowish  infiltration,  and  may  be 
coated  with  shreds  of  muco-pus ;  the  con- 
junctiva will  be  swoUen,  the  aqueous  more 
or  less  turbid.  Unless  the  suppuration  can 
be  unmediately  checked  it  is  likely  to  in- 
volve the  whole  of  the  cornea  and  to  spread 
to  the  iris,  cihary  processes,  and  cornea, 
ending  in  destruction  of  the  eye  by  pan- 
ophthalmitis and  subsequent  shrinking. 
In  the  most  favourable  case  it  is  likely  ta 
damage  the  cornea,  and  to  leave  a  closed 
pupil  with  dragging  of  the  iris  towards  tho 
cicatrix.  The  inflammation  is  probably  of 
septic  origin,  and  a  vigorous  disinfecting 
treatment  should  at  once  be  adopted.  But 
this  is  not  the  only  indication ;  an  eye 
which  easily  succumbs  to  septic  influence  is 
probably  an  eye  of  feeble  vitaUty,  and  every 
possible  effort  must  be  made  to  improve 
its  nutrition.  The  lids  being  carefully 
separated,  the  surface  of  the  eye  is  to  be 
cleansed  firom  pus  by  means  of  warm  water 
or  boracic  acid  lotion  several  times  during 
the  day;  after  each  cleansing,  finely- 
powdered  iodoform  should  be  dusted  on  to 
the  conjunctiva  and  outside  the  lids ;  and 
then  a  hot  fomentation  should  be  appHed. 
The  conjunctiva,  if  much  swoUen,  should 
be  incised  Hghtly  with  a  cataract-knife,  or 
scissors,  to  give  escape  to  blood  and  serum, 
and  at  the  same  time  a  good  nourishing 
diet,  with  a  liberal  allowance  of  alcohol  in 
the  form  most  acceptable  to  the  patient, 
should  be  given.  If  there  be  much  pain, 
ease  must  be  given  by  morphia.  Some 
Continental  authorities  have  lately  advised 
still  more  vigorous  measures,  namely,  open- 
ing up  the  wound  and  injecting  the  anterior 
chamber  with  a  saturated  solution  of  boracic 
acid,  or  a  5  per  cent,  solution  of  salicyUo 
acid,  at  intervals  of  eight  or  twelve  hours 
(Horner),  and  again,  by  applying  the  pla- 
tinum wire  galvano- cautery  heated  to  a 
white  heat  to  the  whole  length  of  the 
wound  (Abadie). 

Iritis,  apart  from  that  which  occum 
with  suppurative  inflammation,  is  a  com- 
mon comphcation.  It  is  usually  caused 
by  the  irritation  of  cortical  substance 
remaining  in  the  eye,  but  is  greatly  far- 
thered by  systemic  disturbance,  such  as 
may  arise  from  constipation,  lithiasis, 
chill  to  the  surface,  loss  of  sleep,  and  emo- 
tional upset ;  it  may  also  arise  from  in- 
cautious exposure  of  the  eye  to  light  too 
soon  after  the  operation.  One  or  two  leeches 
to  the  temple  or  lower  eyeUd,  a  purge,  atro- 
pine six  or  eight  times  during  the  twenty- 
four  hours,  with  careful  protection  of  the 
eye  and  head  from  draught,  are  the  chief 
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remedies.  The  iritis  is  of  the  plastic  variety, 
and  often  causes  more  or  less  occlusion  of 
the  pupil.  If  it  be  so  severe  as  to  involve 
the  ciliary  processes,  and  be  accompanied 
by  much  loss  of  tension,  the  eye  is  in  great 
danger,  and  there  is  the  further  danger  of 
sympathetic  ophthalmitis.  Incarceration  of 
the  iris  in  the  cicatrix  is  likely  to  cause 
iritis  and  prolonged  irritabihty  of  the  eye. 
Usually  it  leads  to  some  irregularity  in  the 
surface  of  the  cicatrix ;  the  tissue  which 
unites  the  Hps  of  the  wound  bulges  at  one 
or  more  parts,  and  may  become  prominent 
along  its  whole  length,  a  condition  known 
as  a  cystoid  cicatrix.  The  bulging  part 
may  be  punctured  with  a  needle  a  time  or 
two,  so  as  to  evacuate  the  anterior  cham- 
ber, and  thus,  by  lowering  the  pressure  on 
its  inner  surface,  to  give  it  a  chance  of  con- 
tracting. If  it  persistently  recur,  the  ten- 
sion of  the  eye  will  probably  be  found  to  be 
in  excess,  and  the  cause  of  this  may  be 
looked  for  in  a  partial  obliteration  of  the 
angle  of  the  anterior  chamber.  The  proper 
remedy  is  then  either  an  iridectomy,  or  a 
sclerotomy.  Moderate  prominence  of  the 
cicatrix  is  not  of  itself  dangerous  to  the 
eye,  but  it  exposes  it  to  risk  of  easy  infection 
from  without,  and  destruction  by  suppu- 
rative inflammation  extending  to  the  uveal 
tract.  Inversion  of  the  edge  of  the  lower 
lid  to  such  an  extent  as  to  irritate  the  eye 
sometimes  occm-s  during  recovery  from  cata- 
ract-extraction. It  may  usually  be  remedied 
by  coating  the  outer  surface  of  the  Hd  quite 
up  to  its  margin  with  collodion,  so  as  to 
€ause  strong  contraction  of  the  skin;  the 
application  must  be  repeated  from  day  to 
day. 

After  recovery  from  the  operation  the 
pupU  is  left,  in  the  most  successful  cases, 
entirely  free  from  opacity  of  any  kind  ;  in  a 
considerable  proportion  of  cases  it  is  occu- 
pied by  a  more  or  less  opaque  membrane 
consisting  of  retained  lens-matter,  or  in- 
flammatory exudation  adhering  to  the 
capsule  and  iris.  Such  obstructions  are 
sometimes  spoken  of  as  secondary  cata- 
racts ;  it  is  better,  however,  to  use  the 
terms  primary  and  secondary  cataract  only 
as  they  are  used  above,  i.e.  in  the  sense 
in  which  they  are  used  also  in  relation 
to  glaucoma,  and  for  the  conditions  in 
question  to  use  the  terms  secondary  cap- 
sular membranes,  capsular  opacity,  or  closed 
pupil,  or  to  designate  them  by  the  general 
term  after-cataract,  the  equivalent  of  the 
German  '  Nach  Staar.'  They  are  dealt 
with  differently  accordmg  to  their  density. 
The  thinner  films  are  readily  divided  with 
two  discision  needles.      When  the  iris  is 


adherent  to  the  obstructing  membrane,  iri- 
dotomy  gives  the  best  results  with  the 
least  risk.  See  Iris,  Diseases  of  the.  In 
all  cases  the  cut  should  be  across  the  fibres  of 
the  ms  as  far  as  may  be,  not  in  the  direc- 
tion of  then  length  ;  their  retraction  on 
being  severed  then  serves  to  widen  tho 
aperture.  Instead  of  iridotomy  the  follow- 
ing method  (Noyes)  is  sometimes  available. 
A  linear  cataract-knife  is  passed  through 
the  cornea  near  to  its  outer  margin  and  out 
again  near  to  its  inner  margin  by  puncture 
and  counter-puncture ;  before  it  is  with- 
drawn from  the  chamber  its  point  is  made 
to  perforate  the  opaque  membrane.  A  blunt 
iris-hook  is  passed  in  through  each  of  the 
corneal  apertures  and  through  the  punctm-e 
in  the  membrane,  and  then,  by  drawing  the 
two  hooks  ajiart,  the  latter  is  torn  more 
widely  open  without  dragging  on  the  ciliary 
processes. 

Traumatic  Cataract. — In  aU  cases  of 
injury  to  the  eye  involving  damage  of  the 
lens,  the  first  object  of  treatment  is  not  to 
deal  with  the  cataract,  but  to  save  the  eye 
from  destructive  inflammation.  If  there  be 
a  prolapse  of  the  iris  which  cannot  be  re- 
duced, it  is  usually  best  to  excise  the  pro- 
lapsed portion  as  fully  as  possible,  making  an 
incision,  if  necessary,  as  for  an  ordinary  iri- 
dectomy, in  order  to  prevent  its  incarceration 
in  the  cicatrix.  To  prevent  iritis,  atropine 
should  be  used  freely  and  frequently ;  iodo- 
form in  fine  powder  should  be  dusted  upon 
the  wound,  to  lessen  the  risk  of  septic  in- 
flammation; and  iced  compresses  should 
be  applied  over  the  closed  lids.  If  there  be 
much  injection,  two  or  three  leeches  should 
be  applied  at  once  to  the  temple.  Next  to 
the  danger  of  destructive  inflammation  is 
that  of  the  onset  of  glaucomatous  tension. 
The  older  the  patient  and  the  more  rapid 
the  swelling  of  the  lens,  the  greater  is  this 
danger.  In  the  absence  of  any  serious 
complication  of  either  kind,  no  operation 
for  the  removal  of  the  cataract  should  be 
undertaken  until  the  irritability  of  the  eye 
has  quite  subsided  ;  but  if  inflammatory 
symptoms  set  in,  or  if  the  eye  becomes 
hard,  the  lens  must  be  removed  as  soon 
as  possible.  The  operative  treatment  of  a 
traumatic  cataract  is  the  same  as  for  an 
ordinary  cataract  at  the  same  time  of  hfe. 
In  many  of  the  more  severe  injuries  in- 
volving the  lens,  the  most  urgent  question 
is  whether  the  eye  should  not  be  at  once 
removed  in  order  to  preserve  its  fellow  from 
the  danger  of  sympathetic  ophthalmitis. 
For  the  indications  to  be  followed  in  such 
cases  see  Sympathetic  Ophthalmitis. 
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CATARACT-GLASSES.— Aphakia,  or 
ftbsence  of  the  crystalline  lens,  involves, 
in  almost  all  eyes,  a  high  degree  of  hj^er- 
luetropia,  and  in  all  eyes  an  absolute  want 
of  accommodation.  The  final  step  in  the 
treatment  of  a  case  of  cataract  is,  therefore, 
to  prescribe  glasses  which  neutralise  these 
deficiencies.  An  emmetropic  eye  will,  after 
removal  of  its  lens,  in  most  cases  require 
for  distant  vision  a  spectacle -lens  equal  to 
about  11  dioptres  (3^  ins.  focus),  and  for 
reading  one  of  about  16  dioptres  (2^  ins. 
focus).  Theoretically  it  might  appear  that, 
in  the  absence  of  accommodative  power,  a 
difierent  lens  would  be  required  for  every 
different  distance,  but  practically  two  are 
enough,  for  the  effective  power  of  each  can 
be  varied  considerably  by  placing  it  further 
from  or  nearer  to  the  eye  ;  the  further  from 
the  eye  the  greater  the  power  obtained,  and 
vice  versa.  Thus,  with  his  distance  glass, 
the  patient  can  accurately  focus  objects 
3  or  4  feet  away  by  placing  the  spectacles  a 
little  further  down  his  nose,  and  with  the 
reading  glass,  which  is  usually  focussed  for 
10  or  12  inches,  he  can  get  clear  vision  at 
a  shorter  distance  by  the  same  means. 
Eyes  previously  hypermetropic  will  usually 
require  stronger  glasses  than  the  foregoing  ; 
myopic  eyes  will  require  weaker  ones  ;  but 
the  strength  of  the  glass  required  to  produce 
emmetropia  after  removal  of  the  lens  bears 
no  very  exact  relation  to  the  pre-existing 
condition  of  refraction,  for  the  lowering  of 
the  refi-action  produced  by  loss  of  the  lens 
is  not  the  same  in  all  cases ;  a  pre-existing 
myopia  may  depend  on  elongation  of  the 
eyeball,  or  upon  changes  in  the  lens  itself 
arising  with  the  onset  of  the  cataract.  In 
cases  of  very  high  myopia  (far  point  at 
about  3  ins.)  the  removal  of  the  lens  may 
bring  the  eye  into  the  emmetropic  condi- 
tion. In  many  cases  the  operation  produces 
another  refractive  change,  viz.  corneal 
astigmatism.  This  may  arise  either  through 
imperfect  coaptation  of  the  lips  of  the  wound 
or  swelling  of  the  corneal  or  scleral  tissue, 
or  through  traction  upon  them  from  within 
by  pupillary  membranes.  The  maximum 
acuity  of  vision  is  not  attained  until  the 
astigmatism  is  corrected  by  an  appropriate 
glass,  but  such  correction  should  not  be 
made  too  soon,  as  the  degree  of  the  astig- 
matism is  apt  to  alter  during  the  first  few 
months.  In  some  cases  it  is  sufficiently 
corrected  by  merely  sloping  the  ordinary 
spherical  glass. 

The  acuity  of  vision  after  a  cataract 
operation  as  tested  in  the  usual  way  may 
reach  |§,  or  may  faU  short  of  that  standard 
by  any  amount ;   ^  may  be  considered  a 


good  result,  but  a  lower  degree  than  this 
will  be  appreciated  as  a  boon  when  pre- 
viously the  patient  has  been  unable  to  make 
his  way  about  without  help.  Even  when 
|§  is  obtained  the  operation  is  not  to  be 
credited  with  having  restored  a  retinal 
picture  equal  to  that  in  the  normal-sighted 
eye,  for  the  aphakial  eye  armed  with  a 
cataract  glass  obtains  a  larger  retinal  pic- 
ture of  a  given  object  at  a  given  distance 
than  the  normal  eye.     Priestley  Smith. 

CATARRH    OF  THE    BLADDER. 

See  Bladder,  Diseases  of  the. 


CATARRH    OF    THE    EAR. 
Ear,  Middle,  Diseases  of  the. 


See 


CATGUT  LIGATURE.  5fee  Ligatures. 

CATHETERS  are  hoUow  instruments 
for  emptying  the  urinary  bladder.  They 
are  tubes  constructed  of  silver  or  of 
flexible  material.  The  silver  instruments 
are  about  eleven  inches  long,  of  equal 
thickness  throughout ;  closed  and  rounded 
at  one  end  (the  beak)  to  sHde  along  the 
urethra,  and  furnished  with  two  rings  near 
the  open  end  (the  mouth)  to  which  tapes 
may  be  attached  when  the  catheter  has  to 
be  retained  by  the  patient.  About  a  quarter 
of  an  inch  behind  the  beak  two  sUts  are  cut 
— the  eyes — to  allow  the  urine  to  enter  the 
catheter  when  the  beak  has  passed  into  the 
bladder.  For  eight  inches  from  the  mouth 
the  instrument  is  straight ;  but  the  last 
three  inches  are  bent  round  a  fourth  of 
a  circle  which  has  a  diameter  of  four 
inches ;  so  that  the  beak  is  placed  at  a 
right  angle  with  the  direction  of  the  stem. 
As  the  rings  near  the  mouth  are  fixed  on 
each  side  of  the  stem,  they  indicate  the 
direction  of  the  beak,  which  is  in  a  plane 
parallel  to  that  of  their  openings.  Each 
instrument  has  a  wire  stylet.  The  catheters 
range  in  size  from  No.  ^  English  to  No.  12  ; 
the  first  has  a  diameter  of  0'06  inch ;  the 
latter,  0*25  inch.  Larger  ones  than  these 
are  seldom  employed.  This,  the  English 
scale,  does  not  advance  in  equal  steps,  and 
also  varies  with  different  makers.  The 
French  scale  ranges  from  No.  1  to  No.  40, 
and  each  numeral  denotes  the  circumference 
of  the  catheter  in  millimetres. 

The  flexible  catheters  of  woven  silk 
have  two  principal  forms.  The  English, 
so-called  '  gum  elastic,'  are  of  the  same 
thickness  throughout,  have  an  eye  near  the 
beak,  and  are  mounted  on  a  wire  stylet. 
Highly  flexible  when  warm,  they  stiffen 
when  cold,  and  thus  can  be  given  any 
required    curve,    which    they    will    retain 
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until  again  heated.  The  French  flexible 
catheters  taper  for  the  last  three  inches  to 
the  beak,  becoming  very  phant  and  fine  near 
the  point.  The  beak  itself  is  rendered  blunt 
by  ending  in  a  small  swelling  or  '  olive ' ; 
■  hence  the  name  '  oHvary  '  applied  to  these 
catheters.  They  retain  their  phancy  in  all 
cases,  and  cannot  be  made  to  adopt  a  curve. 
A  well-shaped  one  should  be  very  smooth, 
have  eyes  with  nicely-rounded  edges ;  and 
when  the  point  or  beak  meets  an  obstruction, 
the  flexible  neck  behind  it  should  yield  at 
once  in  a  sharp  bend,  not  in  a  gradual 
curve. 

Besides  these  two  forms  there  is  the  so- 
called  *  sonde  coude  '  or  elbowed  catheter. 
Made  of  the  same  flexible  material,  this  is 
bent  half-an-inch  behmd  the  beak  to  an 
angle  of  45°  with  the  stem,  and  this  bend 
is  sometimes  again  bent  half-an-inch  further 
back,  when  the  catheter  is  termed  '  bi-coude,' 
or  doubly-elbowed. 

Catheters  are  also  made  of  vulcanised 
india-rubber  or  of  celluloid.  The  former 
are  valuable  from  their  extreme  suppleness ; 
the  latter  from  their  smoothness  and  in- 
susceptibility to  roughening  by  phosphatic 
incrustation.     See  Bougies. 

Berkeley  Hill. 

CATHETERISM.— The  art  of  passing 
catheters.  This  is  practised  in  various  ways, 
according  to  the  different  conditions  of  the 
urethra  and  neck  of  the  bladder  which 
render  the  artificial  evacuation  of  the 
bladder  needfal.  These  conditions  are 
described  in  the  articles  on  Bladder  ; 
Prostatic  Hypertrophy  ;  Ketention  of 
Urine  ;  Stricture  of  the  Urethra,  &c. 

CATLIN".— An  old  form  of  amputating 
knife,  having  a  narrow  straight  blade  with 
a  double  cutting  edge.  It  was  used  chiefly 
in  amputations  of  the  leg  and  forearm. 

CAUSTICS,  agents  used  for  the  de- 
struction of  tissue,  may  be  classified  in  two 
divisions,  viz.  chemical  and  thermal.  The 
latter  includes  the  galvanic  and  actual 
cautery,  which  are  treated  of  in  the  article 
Cautery.  The  chemical  or  'potential' 
caustics  may  be  arranged  in  three  main 
classes,  viz.  alkaline,  acid,  and  mineral. 

I.  The  Alkaline  Caustics  include  (1) 
Potassa  fasa,  hydrate  of  potash,  caustic 
potash. 

(2)  Hydrate  of  soda,  caustic  soda. 

(3)  Lime,  dehydrated,  unslaked  or 
q[uick. 

i  Various    combinations    of   these    have 

been  devised,  such  as  'Vienna  paste,'  which 
is  made  with  quicklime,  2  parts ;  caustic 


potash,  1  part ;  mix  just  before  use  with 
sufficient  alcohol  to  form  a  soft  paste. 
'  Caustique  Filhos,'  Hme,  1  part ;  caustic 
potash,  2  parts ;  prepared  in  moulds. 
'  London  paste,'  lime  and  caustic  soda, 
equal  parts. 

(4)  Ethylates  of  sodium  and  potassium. 

All  these  act  mainly  by  virtue  of  their 
great  affinity  for  water,  withdrawing  it 
from  the  tissues  with  which  they  are 
brought  in  contact;  they  also  readily  de- 
compose and  dissolve  the  nitrogenous  com- 
ponents. Potash  and  soda  have  a  high 
diffusive  power,  and  are  not  neutraHsed  by 
the  natural  fluids  of  the  tissues,  which  are 
themselves  nearly  all  alkaline,  therefore 
their  action  tends  to  spread.  In  their 
efl'ects  they  are  dee^),  as  distinguished  from 
su;perficial  caustics  ;  the  slough  produced 
is  dark,  moist,  and  leathery ;  the  potash 
compound  is  more  powerful  than  the  soda. 

The  action  of  quicklime  is  less  diffused 
and  more  superficial,  and  on  the  skin  pro- 
per not  very  severe ;  but  when  appHed  to 
mucous  membranes  it  causes  much  pain 
and  an  extensive  slough.  The  addition  of 
lime  to  the  caustic  alkaHes,  as  in  the  pastes 
described,  serves  to  render  them  less  deU- 
quescent,  and  so  to  keep  their  effect  more 
under  control. 

The  ethylates  act  in  a  similar  but  more 
limited  manner,  and  with  less  pain,  espe- 
cially if  opium  be  combined  with  them ;  a 
solution  in  spirit  is  commonly  used,  and  on 
first  contact  causes  only  redness ;  but  when 
the  textures  part  with  water,  caustic  soda 
(or  potash)  is  immediately  formed,  and 
destruction  of  tissue  commences. 

II.  The  Acid  Caustics  include  the 
mineral  acids — nitric,  hydrochloric,  sul- 
phuric, chromic,  and  manganic ;  and  the 
organic  acids — carboHc,  glacial  acetic,  pyro- 
gallic,  and  salicylic;  with  which  may  be 
grouped  iodine  and  bromine.  The  mineral 
acids  act  only  superficially  if  lightly  apphed, 
destroying  the  ejjidermis;  but  if  kept  in 
contact,  they  penetrate  and  destroy  the 
tissues  deeply,  abstracting  water  from  them, 
coagulating  albumen,  and  combining  with 
alkaline  bases  ;  the  latter  effect  limits  their 
caustic  action. 

Hydrochloric  acid  penetrates  less  deeply 
than  nitric  or  sulphuric  acid,  and  the  slough 
produced  by  it  is  at  first  white ;  that  of 
sulphuric  acid  is  brown  and  firm.  Nitric 
acid  turns  the  part  yellow,  picric  acid  being 
formed  in  the  tissues.  Chromic  and  man- 
ganic acids  and  their  compounds  act  almost 
wholly  by  oxidation ;  from  the  former,  when 
appHed  over  an  extensive  ulcerated  surface, 
absorption,  with  serious  symptoms  of  vomit- 
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ing,  diarrhoea,  and  collapse,  has  occurred. 
The  same  may  be  said  of  strong  solutions 
of  pyrogaUic  acid. 

Chromic  acid  is  slow  in  action,  but 
not  extremely  painful,  though  it  penetrates 
deeply  ;  it  requires  care  in  protecting  neigh- 
bouring parts.  Made  into  a  paste  with  a 
little  water,  it  turns  the  skin  yellow,  brown, 
and,  later,  black,  and  causes  a  slough  which 
is  detached  in  one  or  two  days. 

Glacial  acetic  acid  is  much  more  super- 
ficial in  action,  often  producing  only  vesica- 
tion ;  it  is,  however,  a  useftd  application 
to  warts  and  callosities,  destroying  them  in 
successive  thin  layers.  A  special  formula 
containing  it,  used  for  syphilitic  warts,  bears 
the  name  of  Plenck,  and  is  as  follows  : — 
Br.  Alcohol,  acid  acetici  aa  f^ss.,  hydrarg. 
perchloridi,  aluminis,  camphorae,  plumbi 
carbonatis,  aa  5ss.,  to  be  applied  carefully 
twice  daily. 

CarboHc  acid,  the  action  of  which  is 
also  superficial,  is  not  often  used  as  an 
escharotic,  but  is  employed  pure  or  mixed 
with  sufficient  liquid  for  solution  as  a  moder- 
ately caustic  astringent  to  the  cervix  uteri, 
and,  combined  with  one  to  three  parts  of 
spirit,  is  much  esteemed  by  Hardy  in 
superficial  lupus  ;  it  penetrates  the  tissues, 
but  not  so  deeply  as  potash ;  it  is  less  pain- 
ful and  leaves  a  smoother  scar.  The  pure 
acid  injected  into  the  slough  of  a  furuncle 
or  carbuncle  allays  pain,  limits  the  inflam- 
mation, and  hastens  the  separation  of  the 
slough. 

Salicylic  acid  is  much  milder  in  effect. 
It  is  doubtful  whether  it  forms  a  compound 
with  albumen  or  not ;  but  when  applied  in 
strong  solution  to  previously  cut  warts  and 
corns,  the  base  of  these  separates  in  layers. 
It  is  more  useful  in  post-mortem  warts, 
though  it  causes  some  smarting  pain  for  a 
short  time  after  its  application  ;  it  must  be 
re-appHed  daily  until  the  growth  disappears. 
It  is  very  irritant  to  mucous  surfaces,  but  is 
well  tolerated  in  some  cases  ;  ulceration  of 
the  throat  has  been  caused  by  its  internal 
administration. 

Iodine  in  strong  solution  is  occasionally 
used  for  its  caustic  properties,  especially 
in  snake-bite ;  and  a  solution  in  oil  of 
^tar — one  or  two  drachms  to  the  ounce 
'  (Coster's  paste) — is  an  efficient,  though 
painful,  application  for  ringworm ;  it  often 
vesicates. 

Bromine  is  much  more  powerful,  quickly 
oxidising  and  destroying  organic  tissues, 
coagulating  and  combining  with  albumen, 
and  forming  a  brownish  slough.  Bromide 
of  potassium,  sprinkled  in  fine  powder  over 
an  ulcerated  surface,  acts  as  a  mild  caustic 


with  advantage  (chlorate  of  potash  is  also 
used  in  the  same  manner). 

III.  The  Mineral  Caustics  include  the 
following : — 

1.  Arscnious  acid  or  oxide  {white 
arsenic),  which  is  used  either  mixed  with 
3  or  4  parts  of  mucilage,  or  combined  with 
mercury,  as  in  the  following  pastes  or 
powders,  named  after  their  inventors  ;  but 
their  ingredients  may  be  varied  somewhat 
according  to  the  case.  Cosmo's  :  Cinnabar, 
2  parts ;  arsenious  acid,  1  part ;  powdered 
pterocarpus  draco  (dragon's  blood),  2  parts  , 
made  into  a  paste  with  mucilage.  This  is 
similar  in  composition  to  the  arsenical 
powder  of  Dubois,  but  contains  proportion- 
ally more  arsenic.  Dupuytren's  powder 
is  made  with  arsenic  4  to  10  parts;  and 
calomel  90  to  100  parts  (by  weight).  Miss 
Plunkett's  contains  Kanunculus  acris  and 
flammula,  of  each  1  ounce ;  arsenious  acid, 

1  drachm ;  sulphur,  100  grains ;  worked  into 
a  paste  and  dried  in  the  sun.  There  are 
many  other  empirical  formulae,  of  which 
Manec's  is  stiU  used  in  France,  and  is 
made  as  foUows  : — Arsenic,  1  part ;  cin- 
nabar, 5  parts ;  burnt  sponge,  2^  parts ; 
made  into  a  thick  paste  with  water.  That 
of  Frere  Come  contains  the  same  ingre- 
dients, but  has  1  part  of  arsenic  to  4  of 
cinnabar  and  10  of  charcoal. 

2.  Acid  nitrate  of  mercury  is  perhaps 
the  best  and  most  manageable  liquid  caustic. 

3.  Mercuric  chloride  (corrosive  sub- 
limate). 

4.  Chloride  of  antimony  (butter  of  an- 
timony) is  not  now  much  used ;  but  has  the 
advantage  of  penetrating  well  and  of  not 
producing  much  pain  or  inflammation,  and 
after  the  separation  of  the  eschar,  a  clean, 
healthy  surface  is  left.  A  preparation  of  it, 
formerly  celebrated,  but  now  little,  if  at 
all,  used  in  this  country,  is  the  paste  of 
Landolfi,  which  was  made  with  1  drachm 
of  chloride  of  bromine,  2  drachms  of  chloride 
of  antimony,  and  3  drachms  of  chloride  of 
zinc,  mixed  with  sufficient  liquorice  powder 
to  form  a  paste.  According  to  another, 
and  probably  original,  formula,  an  equal 
part  of  chloride  of  gold  is  substituted  for 
the  zinc.  Hebra,  however,  discards  the 
metals,  and  his  *  modified  paste  of  Landolfi  ' 
contains  only  concentrated  hydrochloric 
acid  with  sufficient  liquorice  powder  to 
form  a  paste. 

5.  Chloride  of  zinc. — Canquoin's  Paste 
as  used  by  Liston : — Chloride  of  zinc,  ] 
part ;    wheaten  flour   or  plaster  of  Paris. 

2  to  3  or  4  parts,  according  to  the  strength 
desired,  and  water  sufficient  to  make  a 
paste.     This  caustic  destroys  the  part  in  a 
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direct  ratio  with  the  thickness  of  the  layer 
applied. 

Fell's  Paste :— Chloride  of  zinc,  1  part; 
extract  of  sangxiinaria,  1  part;  extract  of 
stramonium,  2  parts;  to  be  thoroughly 
mixed. 

In  preparing  the  paste  used  at  the 
Middlesex  Hospital,  '  Liquor  zinci  chloridi 
cum  opio  '  is  first  made  as  follows  : — Zinci 
chloridi  §xvj.;  pulveris  opii  ^jss. ;  acidi 
hydrochlorici  f5vj. ;  aquam  bullientem  ad 
Oj.  Macerate  the  opium  in  twelve  ounces 
of  boiling  water  for  twelve  hours  ;  add  the 
acid  and  filter,  then  dissolve  the  chloride  of 
zinc  in  the  filtered  liquid,  and  make  up  to 
twenty  oimces  with  distilled  water.  Two 
drachms  of  flour  are  added  for  every  ounce 
of  liquor,  mixed  smoothly  in  a  mortar,  and 
heated  over  a  water-bath  until  of  proper 
consistence. 

6.  Sulphate,  nitrate,  and  acetate  of  zinc. 

7.  Perchloride  of  iron. 

8.  Nitrate  of  silver  (lunar  caustic). 

9.  Sulphate,  nitrate,  and  acetate  of 
copper. — The  so-called  '  lapis  divinus  '  is 
made  with  equal  parts  of  sulphate  of  copper, 
alum,  and  nitre,  fused  together  with  4  parts 
of  camphor. 

The  mineral  caustics  differ  somewhat  in 
their  mode  of  action,  but  resemble  each 
other,  to  a  great  extent,  in  coagulating 
albumen,  and  thus  arresting  vital  processes. 
Arsenic  especially  illustrates  such  arrest,  its 
result  when  applied  in  suitable  form  being 
a  '  mummifying  of  tissue.'  With  this  drug, 
as  with  mercury,  antimony,  and  chromic 
acid,  the  possibility  of  systemic  absorption 
has  to  be  carefully  considered,  serious  and 
even  fatal  results  from  general  poisoning 
having  followed  the  application  of  a  4  p.c. 
solution  to  a  small  ulcer.  Hence  these 
agents  are  not  used  so  much  now  as 
formerly. 

The  chloride  of  zinc  is  probably  the 
best  solid  caustic,  and  the  one  now  in  most 
frequent  use,  but  it  is  deUquescent,  and  apt 
to  penetrate  too  deeply  if  used  pure ;  it 
should  therefore  be  employed  in  the  form 
of  one  of  the  above-mentioned  pastes.  The 
nitrate  of  zinc  is  commended  by  Mr. 
Marshall  as  penetrating  deeper  and  with 
less  pain ;  advantages  which  were  claimed 
also  by  Sir  J.  Simpson  for  the  sulphate,  the 
slough  produced  by  which  he  found  to 
separate  earlier  than  that  formed  by  the 
chloride. 

The  stronger  solution  of  perchloride  of 
iron,  though  commonly  used  only  as  a 
styptic  and  astringent,  acts  as  a  caustic 
to  mucous  membranes,  and  will  cause  a 
sloush. 


Nitrate  of  silver,  which  popularly  re- 
presents the  type  of  caustic,  acts  only  a& 
such  when  thoroughly  applied  in  a  con- 
centrated form — e.g.  when  a  soUd  pointed 
stick  is  firmly  pressed  into  a  soft  tissue 
until  the  latter  is  broken  up.  A  similar 
remark  may  be  made  as  to  the  use  of  sul- 
phate of  copper  and  its  preparations. 

Uses  and  Mode  of  Application  op 
Caustics. — 1.  To  malce  an  issue. — Take  a 
strip  of  soap  plaster  with  a  hole  half  an 
inch  square  in  its  centre,  and  apply  it  over 
the  part  to  be  treated.  In  the  hole  place 
a  small  piece  of  caustic  potash  about  the 
size  of  a  pea,  and  cover  it  over  with  a 
second  strip  of  plaster,  and  in  two  to  three 
hours  a  slough  will  have  been  formed. 

2.  To  open  an  abscess. — The  method 
of  proceeding  is  the  same  as  for  an  issue, 
although  it  is  now  rarely,  if  ever,  resorted 
to.  Previously  to  the  introduction  of  the 
aspirator  and  antiseptic  modes  of  treat- 
ment, this  was  a  favourite  method  of  effect- 
ing the  discharge  of  an  hepatic  abscess, 
the  slow  action  of  the  caustic  leading  tO' 
adhesions  which  prevented  the  escape  of 
pus  into  the  peritoneal  cavity. 

3.  Counter-irritation. —  Besides  issues, 
the  cautery  is  a  powerful  and  useful  counter- 
irritant  in  some  chronic  inflammations. 

4.  As  a  hcemostatic,  a  pointed  stick  of 
silver  nitrate  is  serviceable  in  arresting 
the  bleeding  of  a  leech-bite  or  the  base  of 
an  excised  wart.  For  more  extensive  sur- 
faces the  actual  cautery,  at  a  dull  red  heat, 
is  necessary. 

5.  For  destruction  of  unhealthy  ulcer- 
ated surfaces,  morbid  growths,  dc. 

In  strumous  ulcers  with  overhanging, 
thickened  edges  and  slowly  extending  sur- 
face, the  application  of  a  caustic  alkali  to 
the  edges  and  base  is  often  beneficial,  and 
equal  parts  of  caustic  potash  and  water,  as 
used  by  Dr.  Liveing,  is  one  of  the  best 
apphcations  for  strumous  lupus.  The  sur- 
rounding healthy  skin  should  be  protected 
by  plaster  or  oil,  and  the  cauterised  part 
sponged  with  dilute  acetic  acid  after  the 
application.  Fungating  granulations  may 
be  rubbed  down  with  sohd  silver  nitrate 
or  copper  sulphate ;  the  former  is  also 
thrust  into  the  nodules  of  lupus  to  break  • 
down  the  morbid  tissue.  Chloride  of  zinc  . 
paste,  in  any  of  the  forms  mentioned,  is 
also  much  used  for  lupus  and  rodent  ulcer, 
the  application  being  made  on  a  piece  of 
thin  linen,  and  allowed  to  remain  for  twelve 
to  twenty -four  hours  at  a  time  ;  after  separa- 
tion of  the  slough  by  poultices  a  fresh 
appHcation  may  be  made.  In  hospital  gan- 
grene, and  similar  cases  of  rapid  sloughing^ 
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the  part  should  be  scraped  with  a  blunt  or 
wooden  Imife,  and  fuming  nitric  acid  applied 
by  means  of  a  glass  rod.  The  mineral  acids 
mixed  with  charcoal  are  also  suitable,  but 
bromine  seems  to  have  special  efficacy ; 
after  thorough  cleansing  of  the  wound  a 
solution  may  be  used  containing  one  ounce 
of  it  with  two  drachms  of  bromide  of 
potassium,  and  four  ounces  of  water.  The 
intensely  irritant  effect  on  the  mucous 
membrane  of  the  nose  and  air-passages 
is  its  chief  drawback. 

Hydrochloric  acid  is  a  useful  application 
to  cancrum  oris^  diphtheritic  membrane, 
ulceration  of  the  tongue,  and  phagedaenic 
ulceration  of  the  tonsils,  and  nitric  acid  to 
the  non-infective  chancre  ;  the  parts  must 
be  only  lightly  touched  with  the  acid. 
Small  ulcerated  surfaces  and  spots  of  acne 
may  be  treated  with  the  acid  nitrate  of  mer- 
cury, which  is  conveniently  applied  with  a 
wooden  match ;  this  is  also  very  serviceable 
for  outlying  nodules  of  lupus.  Morbid 
growths  may  be  removed  by  a  heated  iron 
driven  into  and  through  them  in  various 
directions,  or  by  Fell's  paste,  spread  on 
thin  linen,  and  applied  repeatedly  after 
the  separation  of  each  slough.  When  the 
surgeon  wishes  to  use  the  paste  after  a 
cutting  operation,  he  should  staunch  the 
bleeding  by  the  firm  application  of  a  pad 
of  lint  for  twenty-four  hours,  after  which 
the  caustic  may  be  spread  on  the  dry  sur- 
face. This  procedure  ensures  the  ef&cient 
action  of  the  paste. 

In  epithelioma  of  limited  extent,  as  in 
other  forms  of  malignant  growth,  the  knife 
is  usually  preferred ;  but  in  cases  where 
this  is  inadmissible,  a  paste  of  chloride  of 
zinc  is  very  serviceable.  If  the  skin  is 
unbroken  it  should  be  destroyed  by  nitric 
acid,  and  the  paste  introduced  through  in- 
cisions made  in  the  eschar  formed.  Maison- 
neuve  used  a  paste,  dried  in  pointed  pieces, 
which  could  be  inserted  into  and  round 
the  tumour ;  and  Paget  appHed  small 
lancets  of  wood  coated  with  the  previously 
melted  chloride.  When  the  surface  is 
already  ulcerated,  a  zinc  paste  may  be 
spread  over  it  for  a  thickness  of,  say,  half 
an  inch,  and  kept  in  contact  for  six  or 
twelve  hours,  when  it  will  have  destroyed 
tissue  to  the  depth  of  about  one  inch. 
This  slough  will  separate  in  a  week,  leaving 
either  a  fresh  cancerous  surface  exposed 
for  another  application,  or  a  healthy  granu- 
lating sore.  Simpson  apphed  the  sulphate 
of  zinc,  in  powder  or  mixed  with  a  small 
quantity  of  glycerine,  one  ounce  of  crystals 
to  one  drachm  of  the  latter ;  he  found  that  the 
slough  usually  separated  in  five  or  six  days. 


For  quite  superficial  nsevi,  a  careful 
application  of  fuming  nitric  acid  on  a  glass 
rod  is  very  successful.  The  surrounding 
skin  should  be  protected  with  oil,  and  the 
superfluous  acid  neutralised  with  a  solution 
of  carbonate  of  soda.  Other  mineral  acids 
may  be  used,  or  the  part  may  be  painted 
with  an  arsenical  solution  or  the  ethylate 
of  sodium.  The  latter  is  very  good  for  the 
smaller  naevi :  it  causes  little  pain,  and  is 
efficient ;  no  water  must  touch  the  sm-face 
during  its  appHcation.  The  same  caustics 
have  been  used  to  obliterate  varices.  The 
deep  forms  of  naevi  require  the  actual 
cautery.  C.  £>.  F.  Phillips. 

CAUTERY.— The  cautery  consists  of  a 
piece  of  metal,  generally  iron  or  platinum, 
raised  to  a  variable  temperature  by  the  heat 
of  a  flame  or  fire,  or  by  some  special  means, 
as  in  the  galvanic  or  in  Paquelin's  cautery. 

It  is  used  for  the  following  purposes : 
for  dividing  soft  tissues,  as  in  removing 
portions  of  the  tongue  and  cervix  uteri ;  for 
destroying  vascular  and  fungating  growths ; 
for  arresting  haemorrhage ;  and  for  purposes 
of  counter-irritation.  The  degree  of  heat 
employed  varies  to  some  extent  in  each  of 
these  cases.  Three  degrees  of  heat  are 
recognised — white,  red,  and  black — and  it 
is  stated  that  when  heated  to  the  white 
degree  the  cautery  gives  Httle  pain. 

A  bright  red  heat  is  employed  for  di- 
viding tissues.  In  all  cases  this  operation 
must  be  done  slowly,  and  if  haemorrhage 
occur,  the  heat  must  be  reduced  and  the 
bleeding  points  retouched.  When  the  metal 
is  covered  with  blood  and  charred  tissue,  it  is 
difficult,  as  in  Paquelin's  cautery,  to  see  the 
exact  colour.  The  temperature  can  then  be 
estimated  by  the  rapidity  of  the  cutting  and 
the  presence  of  blood. 

For  arresting  haemorrhage,  a  dull  red  or 
black  heat  is  the  most  effective.  When  a 
little  too  cool,  the  tissues  are  apt  to  adhere 
to  the  metal,  and  bleeding  to  follow  its  for- 
cible removal.  If  this  occur  with  Paquelin's 
cautery,  raising  the  temperature  shghtly 
will  separate  the  metal ;  but  with  the  actual 
cautery  the  tissues  must  be  detached  by  a 
spatula  or  blunt  director.  The  surface  must 
during  the  whole  time  be  kept  as  dry  as 
possible,  the  sponge  or  lint  being  pressed 
on  the  surface,  not  drawn  or  rubbed  over 
it,  for  fear  of  detaching  the  eschar. 

For  destroying  growths,  a  red  heat, 
slightly  brighter  than  the  dull  red,  is  used. 
The  tissue  is  gradually  burnt  down,  the 
cautery  being  held  in  contact  with  the  sur- 
face some  time,  and  the  part  kept  dry.  In 
puncturing  naevi,  when  the  actual  cautery  is 
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used,  it  must  be  made  as  hot  as  possible  at 
first,  to  penetrate  the  skin. 

For  purposes  of  counter  -  irritation  a 
white  heat  is  recommended,  and  is  said  to 
produce  Httle  pain.  The  cautery  is  drawn 
lightly  over  the  skin  in  vertical  HncL.  It  is 
employed  in  disease  of  the  joints,  especially 
of  the  knee,  and  also  in  spinal  caries.  This 
mode  of  appKcation  will  produce  an  eschar, 
the  depth  of  which  will  depend  on  the 
amount  of  pressure  used.  A  slighter  effect 
may  be  obtained  by  holding  the  heated 
metal  a  short  distance  from  the  surface,  and 
passing  it  over  more  slowly,  thus  producing 
a  rubefacient  action,  or  even  bUstering.  It 
is  well,  in  applying  the  cautery  for  this 
purpose,  to  avoid  points  where  ulceration 
is  likely  to  be  troublesome,  as  over  sub- 
cutaneous bones  and  superficial  tendons. 

The  benzoline  or  thermo- cautery  of 
Paquehn  is  now  employed  for  most  pur- 
poses, and  the  only  precaution  necessary 
in  using  it  is  to  take  care  that  the  point  is 
thoroughly  heated  in  the  spirit-lamp  before 
any  benzoHne  vapour  is  forced  into  it. 

The  Gtalvanic  Cautery. — The  heat  in 
this  cautery  is  produced  by  the  passage  of 
an  electric  current  through  platinum  wire, 
fixed  in  a  suitable  insulated  handle.  This 
metal,  on  account  of  its  high  fasing  point, 
can  be  kept  at  a  white  heat  for  some  time. 

The  difficulty  of  obtaining  a  constant 
battery  with  sufficient  power  is  the  prac- 
tical inconvenience  connected  with  the 
galvanic  cautery.  It  is  also  expensive,  and 
requires  frequent  attention.  Except  where 
a  cautery- ecraseur  is  required,  it  is  now 
ahnost  entirely  replaced  by  Paquelin's 
thermo-cautery. 

The  battery. — In  every  battery  there 
should  be  a  small  number  of  cells  (four  to 
six),  with  large  acting  surfaces.  The  bi- 
chromate of  potash  battery  is  the  one  now 
most  commonly  used.  The  elements  are 
carbon  and  zinc,  the  fluid  an  acidulated 
solution  of  the  bichromate.  When  not  in 
use  the  elements  should  be  raised  out  of 
the  fluid.  This  is  accomphshed  in  a  battery 
made  by  Messrs.  Meyer  and  Meltzer  by 
closing  the  hd.  One  charge  will  last  for 
several  operations,  but  so  quickly  do  the 
elements  polarise  that  the  current  is  un- 
certain, and  liable  at  any  moment  to  stop. 
Should  such  an  event  happen  the  working 
may  be  renewed  by  blowing  air  in  with  a 
beUows.  This  battery  has  the  further  ad- 
vantage that  it  can  be  kept  in  a  closed  box, 
there  being  no  acid  fumes  to  destroy  the 
connections. 

The  Bunsen  arrangement  supplies  a  re- 
liable currentj  and  where  it  can  be  attended 


to  by  an  electrician,  is  no  doubt  the  best. 
The  elements  are  best  arranged  in  vertical 
cylindrical  jars.  The  block  of  carbon — 
preferably,  on  account  of  its  porosity,  retort 
carbon — is  suspended  in  nitric  acid  con- 
tained in  a  porcelain  jar.  This  is  placed 
in  a  wide  vulcanite  jar  containing  water 
acidulated  with  sulphuric  acid  (1-8),  and 
between  the  two  is  the  zinc  plate  folded 
into  a  cylinder,  a  gap  of  about  an  inch  in- 
tervening between  the  edges.  The  con- 
nections are  of  copper.  The  objection  to 
this  battery  is  the  necessity  for  decanting  the 
fluids  when  not  in  use,  since  the  nitric  fumes 
destroy  the  connections.  If,  however,  this 
be  done,  and  the  elements  carefully  washed 
and  the  connections  dried,  the  battery  will 
not  prove  expensive  and  may  be  reHed 
upon.  Before  long  probably  the  necessary 
heat  will  be  obtained  at  a  moderate  cost, 
from  the  '  accumulator.'  Already  Mr.  Bu- 
chanan has  used  this  electric  reservoir,  and 
the  writer  has  maintained  a  platinum  wire 
at  a  white  heat,  for  some  time,  with  two  of 
Faure's  accumulators.  The  great  weight 
and  the  cost  prevent  the  general  adoption 
of  this  plan  at  present. 

The  connections  and  handle.  ^  The 
current  is  conducted  through  thick  copper 
wires,  so  as  to  diminish  as  much  as  possible 
the  resistance,  to  a  special  handle.  This  is 
composed  of  two  brass  rods  which  are  in- 
sulated by  talc  fitted  in  a  wooden  handle ; 
at  the  lower  end  are  clamps  for  connecting 
the  wire,  and  to  the  other  is  soldered,  by 
common  solder,  the  platinum  wire.  A  mov- 
able button  in  the  handle  works  a  metal 
cylinder  by  which  the  continuity  of  the 
current  may  be  made  or  broken.  This 
interrupter  has  been  arranged  so  as  also  to 
be  worked  by  the  foot. 

The  shape  of  the  terminal  will  depend 
upon  the  use  to  which  it  is  to  be  put.  That 
just  described  furnishes  a  point  or  small 
loop  for  puncturing,  or  cauterising,  small 
surfaces ;  for  larger  surfaces  the  ^vire  is 
coiled  round  a  porcelain  cone.  The  chief 
use  now  of  this  cautery  is  for  removing 
growths  by  surrounding  them  with  a  wire. 
The  platinum  is  made  into  a  loop,  the  ends 
carried  through  two  brass  tubes  and  wound 
round  ivory  rods  by  turning  a  button,  so 
that  the  tumour  can  be  gradually  constricted 
and  burnt  through.  The  current  is  con- 
veyed through  the  brass  tubes  to  the  whe. 

Application. — It  is  only  necessary  to 
describe  the  ecraseur  action,  and  here  an 
advantage  possessed  by  no  other  cautery  is 
manifest — viz.  that  the  wire  can  be  placed 
in  situ  before  the  heat  is  applied.  The 
loop  is  carried  over  the  growth,  tightened 
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and  the  heat  applied  gradually ;  if  too  much 
heat  be  used  the  wire  will  cut  through  like 
a  knife,  and  no  time  be  given  for  haemo- 
etatic  action  ;  therefore  the  wire  must  be 
tightened  very  slowly.  When  acting  well 
there  should  only  be  heard  a  low  frizzling 
sound  with  little  smoke. 

Wlien  the  part  to  be  removed  cannot  be 
•€turrounded — as,  for  example,  the  tongue — 
ihe  wire  must  be  carried  through  at  the  de- 
sired point  or  points,  and  the  part  removed 
by  one  or  more  cuts.  The  wire  is  made  to 
traverse  the  part  by  a  large  needle  with  a 
sunlv  loop  at  one  end,  or  it  may  be  passed 
through  a  canula.  It  is  specially  used  for 
removing  intra-laryngeal,  nasal,  and  uterine 
growths,  and,  as  said  above,  for  extirpating 
the  whole  or  part  of  the  tongue  affected 
with  malignant  disease. 

Paquelin's  Cautery,  invented  and  in- 
troduced by  M.  Paquelin  in  1876,  has  now 
almost  replaced  both  the  actual  and  galvanic 
cauteries. 

The  essential  principle  is  that  platinum, 
when  raised  to  a  certain  heat,  becomes  in- 
candescent when  brought  into  contact  with 
a,  mixture  of  air  and  benzoline  vapour.  A 
stream  of  air  is  passed,  by  means  of  the 
ordinary  spray-bellows,  into  a  bottle  con- 
taining benzoKne,  and  the  resulting  mixture 
of  air  and  benzoline  vapour  conducted 
through  an  indiarubber  tube  to  the  cautery. 
This  is  hollow,  and  consists  of  a  wooden 
handle  through  which  passes  a  metal  tube. 
To  the  end  of  this  is  attached  the  india- 
rubber  tube,  and  into  the  other  is  screwed, 
by  a  piece  of  the  same  metal,  a  hollow  pla- 
tinum cone.  The  tip  of  the  platinum  is 
heated  in  the  flame  of  the  spirit  lamp  until 
it  begins  to  glow ;  this  ignites  the  highly 
inflammable  benzoline  vapour  forced  into  it 
by  a  few  sharp  compressions  of  the  hand- 
ball, and  the  metal  is  raised  in  a  few 
seconds  to  a  red  heat.  The  temperature 
can  be  maintained  for  any  length  of  time 
by  gently  compressing  the  ball,  and  more- 
over can  be  regulated  to  a  nicety.  The 
cautery  is  sold  in  a  compact  box  containing 
usually  three  platinum  heads  :  one  wedge- 
shaped,  to  act  as  a  knife ;  a  second  furnished 
with  a  broad  button  for  large  surfaces ;  and 
a  third  with  a  point  suitable  for  puncturing 
naevi  and  piles.  Various  other  terminals 
have  been  made  to  suit  particular  localities ; 
for  example,  the  knife-end  is  curved  and  this 
renders  it  more  useful  in  cavities,  as  in  di- 
viding the  cervix  uteri.  A  scissors-terminal 
is  also  made. 

It  is  necessary  to  use  rectified  spirit  in 
the  lamp,  for  the  double  purpose  of  increas- 
ing the  heat  and  preserving  the  platinum. 


The  benzoline  must  be  of  the  specific 
gravity  of  0*709,  and  the  bottle  never  more 
than  half-full.  After  remaining  some  time 
in  the  bottle  the  benzoline  will  not  ignite, 
so  that  it  is  well  to  use  a  small  quantity  at 
a  time,  keeping  the  reserve  in  a  special 
flask.  Charters  J.  Symonds. 
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CELLULITIS,  or  Diffuse  Cellular  In-*":. 
flammation,  may  clinically  be  looked  upon  /^^►^ 
as  a  form  of  erysipelas,  and  by  many  au-  cti^t^ 
thors  is  classed  as  a  variety  of  that  disease.  iZx-jL/i^/h^ 
It  is  characterised  by  the  same  spreading  ^  /  — 
inflammation  and  by  the  same  atonic  cha-  />*«^ 

racter.  It  affects,  however,  only  the  cellular 
tissue ;  occurring  in  those  situations  where 
there  is  no  skin,  as  in  the  pelvic  cellular 
tissue,  or  in  the  subcutaneous  cellular  tissue, 
the  skin  not  being  involved,  or  only  se- 
condarily affected,  by  the  inflammation. 

It  presents  itself  in  its  most  virulent 
form  after  the  introduction  of  a  septic 
poison,  as  in  dissection  wounds,  or  after 
the  bite  of  one  of  the  less  poisonous  snakes. 
It  may  occur  also  in  the  pelvic  cellular 
tissue  after  wounds  or  surgical  operations, 
in  women,  after  parturition  ;  and  after  scalp 
wounds  or  injuries  of  other  parts  involving 
the  cellular  tissue. 

"When  it  occurs  as  the  result  of  a  poisoned 
wound,  it  possesses  the  peculiarity  that  it 
may  attack  tissues  remote  from  the  wound, 
and  between  which  and  the  puncture  no 
direct  communication  can  be  traced.  More- 
over, the  puncture  may  be  quite  healed  or 
apparently  healthy.  Thus,  in  a  dissection 
wound  of  one  of  the  fingers,  the  cellular 
tissue  in  the  pectoral  region  may  be  the 
seat  of  the  disease.  When  it  occurs  as  the 
result  of  a  simple  wound,  it  runs  the  same 
course  as  an  attack  of  ordinary  erysipelas, 
starting  from  the  seat  of  injury,  but  impli- 
cating the  cellular  planes. 

The  disease  appears  as  a  diffused  swelling 
of  the  part  affected.  The  swelling,  at  first 
oedematous,  speedily  becomes  brawny;  or 
it  may  be  oedematous  in  some  parts,  brawny 
in  others.  The  skin  is  sHghtly  reddened 
and  presents  a  mottled  appearance,  but 
there  is  no  weU-defined  limit  to  the  redness. 
There  is  great  pain,  of  a  tensive,  burning 
character,  which  is  increased  by  pressure. 
There  is  often  inflammation  of  the  ab- 
sorbent vessels  and  glands.  After  a  time 
the  swelling  becomes  soft  and  doughy,  and 
there  is  an  indistinct  sensation  of  fluctua- 
tion. Occasionally  crepitation  may  be 
perceived,  fi:om  putrefactive  changes.  The 
skin  later  on  becomes  more  involved  and  of 
a  darker  colour,  and  may,  eventually,  pass 
into   gangrene,  unless  relieved  by  timely 
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interference.  The  constitutional  symptoms 
are  of  an  exceedingly  grave  character. 
There  is  great  excitement  and  prostration 
of  the  nervous  system,  especially  where  the 
disease  is  the  result  of  the  introduction  of 
a  septic  poison,  and  speedy  collapse.  The 
fever  is  of  a  marked  asthenic  type,  with  a 
high  temperature,  generally  profuse  sweat- 
ing, a  quick  and  feeble  pulse,  a  brown  and 
dry  tongue,  vomiting  and  diarrhoea,  and  low 
muttering  delirium. 

In  extreme  cases  death  results  in  two 
or  three  days,  but  in  those  in  which  the 
general  symptoms  are  not  so  severe,  it  may 
be  delayed  for  several  weeks,  or  recovery 
may  take  place. 

The  diagnosis  of  the  subcutaneous  form 
of  this  disease  is  generally  simple,  but  when 
the  mischief  is  deep-seated  it  is  by  no  means 
easy.  The  presence  of  an  oedematous  swell- 
ing, accompanied  by  severe  constitutional 
S3Tnptoms  and  rapid  prostration,  should 
always  put  the  surgeon  on  his  guard,  and 
if  any  reason  exists  for  suspecting  the 
presence  of  deep-seated  celluhtis,  an  ex- 
ploratory puncture  should  not  be  omitted. 

Treatment. — In  the  treatment  of  cellu- 
litis decisive  measures  are  necessary,  and 
the  only  effectual  way  of  preserving  the 
skin  and  preventing  sloughing  is  by  means 
of  incisions.  Hence  they  should  be  made 
early,  before  the  parts  have  lost  their 
vitaHty.  The  object  of  the  incisions  is  to 
relieve  tension  and  give  exit  to  the  effused 
inflammatory  products ;  and,  to  attain  this 
end,  it  is  better  to  make  a  number  of 
small  incisions  (say  some  two  or  three 
inches  in  length)  rather  than  one  long  cut 
through  the  inflamed  structures.  The  in- 
cisions should  embrace  the  whole  extent  of 
the  tense  parts.  It  is  desirable  that  they 
should  be  made  parallel  to  each  other,  and 
that  the  extremity  of  one  incision  should 
overlap  that  of  the  second,  as  by  this  means 
the  greatest  relief  is  given  to  tension.  They 
must  be  carried  deeply  into  the  infiltrated 
and  gelatinous-looking  cellular  tissue,  and 
if  the  disease  has  extended  beneath  the 
fascia,  it  must  be  fi-eely  incised.  After  the 
incisions  have  been  made,  warmth  and 
moisture,  in  the  shape  of  fomentations  and 
poultices,  must  be  appHed  in  order  to  facili- 
tate the  escape  of  the  effused  fluids. 

As  regards  general  treatment,  the  free 
and  early  administration  of  tonics  and 
stimulants  is  necessary.  Wine  and  brandy, 
combined  with  bark  and  ammonia,  or  other 
tonics,  form  the  only  reUable  treatment,  and 
they  must  be  given  with  no  niggard  hand. 

The  issue  of  a  case  of  diffuse  cellulitis 
wiU  often  depend  upon  whether  the  patient 


is  able  to  take  and  digest  large  quantities 
of  stimulants.  So  long  as  he  can  do  this 
there  is  always  good  ground  for  hope,  and 
the  amount  of  brandy  and  wine  which 
patients  suffering  from  this  disease  can 
assimilate  is  sometimes  astonishing.  If, 
however,  the  stimulants  upset  the  digestive 
organs  and  sickness  comes  on,  or  the  pa- 
tient begins  to  refuse  them,  speedy  prostra- 
tion supervenes  and  rapidly  terminates  the 
life  of  the  patient.  Opium,  or  other  nar- 
cotics, are  often  required  in  this  affection, 
in  order  to  allay  nervous  irritability  and 
diminish  pain.  T.  Pickeking  Pick. 

CERUMEN".     See  Ear,  External. 

CERVIX  UTERI,  Amputation  of  the. 
This  operation  is  generally  performed  either 
for  the  removal  of  malignant  disease,  or 
for  the  cure  of  the  troublesome  results 
which  may  follow  hypertrophic  elongation 
of  the  cervix.  Operations  for  malignant  dis- 
ease must  be  conducted,  in  the  case  of  the 
uterus,  upon  the  same  principles  as  in  any 
other  form  of  cancer  or  sarcoma ;  but  in 
this  special  case  the  difficulty  of  removing 
the  entire  morbid  growth  is  often  peculiarly 
great,  and  the  sm'geon  can  seldom  feel  sure 
that  he  has  done  so.  As  anything  like  a 
free  use  of  the  knife  or  cautery  in  the 
neighbourhood  of  the  uterus  entails  great 
risks,  it  follows  that,  if  the  cervix  be  ampu- 
tated and  there  be  the  least  suspicion  that 
some  of  the  disease  is  left  behind,  the  use 
of  scraping  instruments  or  strong  caustics 
will  be  rendered  necessary,  any  further 
cutting  operation  being  out  of  the  question, 
unless  total  removal  of  the  uterus  be  medi- 
tated. All  these  questions  are  dealt  with 
in  standard  works  on  diseases  of  the  uterus, 
to  which  the  reader  is  referred. 

Turning  to  the  consideration  of  the 
operation  alone,  it  must  be  borne  in  mind 
that  the  surgeon  aims  at  removing  just  as 
much  of  the  cervix  as  he  desires — not  too 
little,  so  as  to  nullify  all  premeditated 
benefits,  and  not  too  much,  so  as  to  involve 
several  serious  risks.  He  also  presumes 
that  the  canal  of  the  uterus  will  not  be  ob- 
structed after  the  operation.  It  happens 
that  even  a  very  small  experience  shows 
how  very  hard  it  is  to  remove  precisely  as 
much  of  the  cervix  as  is  required.  The 
position  of  the  cervix  prevents  that  free  use 
of  the  hand  and  perfect  control  of  the  part 
to  bp  '".ut  through,  which  can  be  brought 
into  play  when  a  limb  is  amputated.  Even 
the  most  skilful  operators  have  met  with 
very  bad  results  when  employing  the  knife 
or  any  kind  of  ecrasexu".    The  wire  or  chain 
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not  Tinfrequently  draj^s  down  the  posterior 
cul-de-sac  of  the  vagina,  and  tears  away  a 
piece  of  peritoneum  from  Douglas's  pouch. 
To  avoid  this  disaster,  which  may  be  fol- 
lowed by  severe  haemorrhage  or  peritonitis, 
some  surgeons  have  been  accustomed  to 
fi-ee  the  uterine  part  of  the  cervix  by  cut- 
ting away  the  vaginal  mucous  membrane 
round  its  reflexion  on  to  the  cervix;  but 
this  proceeding  is  not  to  be  recommended. 

The  least  objectionable,  most  successful, 
and  most  generally  recommended  instru- 
ment for  amputation  of  the  cervix  is  un- 
doubtedly the  galvano-caustic  wire.  The 
patient  being  placed  in  the  lithotomy  posi- 
tion, and  the  vagina  depressed  by  a  Sims' s 
speculum,  the  cervix  is  seized  with  a  pair 
of  vulsellum  forceps,  and  drawn  as  low 
down  as  is  needed,  an  assistant  facilitating 
the  process  by  pressing  on  the  fundus  uteri 
from  above  the  pubes.  The  loop  of  platinum 
wire  is  then  passed  round  the  cervix  as 
high  up  as  is  desired,  and  drawn  tight.  The 
next  stage  of  the  operation  consists  in  the 
process  of  cutting  through  the  cervix  with 
the  red-hot  wdre.  If  this  be  done  in  a  hurry, 
the  risk  of  haemorrhage  and  of  a  slipping 
downwards  of  the  wire,  with  consequent 
amputation  of  an  insufficient  portion  of  the 
cervix,  will  be  very  great.  The  advice  given 
by  Dr.  Barnes  should  be  followed.  The 
wu'e  being  drawn  so  tight  as  to  imbed  itself 
in  the  groove  which  it  forms  in  the  tissues, 
it  can  then  be  made  red-hot  without  any 
fear  of  its  damaging  the  vagina.  The  loop 
must  be  made  tighter  as  it  bm-ns  through ; 
time  must  be  left  after  each  tightening  to 
allow  it  to  get  red-hot  again,  as  the  tissues 
must  be  bm'nt  through,  and  on  no  account 
cut  through  by  overtightening  the  knot. 
When  the  cervix  is  entirely  burnt  through, 
the  stiunp  must  be  cleaned  by  free  syring- 
ing with  ice-cold  water ;  bleeding  points 
may  then  be  secm-ed  ;  and  lastly,  the  vagina 
is  plugged  with  lint  soaked  in  some  anti- 
septic solution.  The  cut  surface  wiQ 
granulate  and  heal  within  a  month.  It  is 
very  necessary  to  pass  a  sound  occasionally 
to  avoid  contraction  of  the  uterine  canal. 

Alban  Doran. 

CERVIX  UTERI,  Stenosis  of  the. 
Authorities  upon  gjniaecological  questions 
are  much  divided  in  opinion  as  to  the  rela- 
tion of  dysmenorrhoea  to  organic  stricture  of 
the  cervix  uteri.  Although  stenosis  of  the 
cervix  is  uitunately  associated,  in  the  minds 
of  many,  with  painful  menstruation,  the 
relations  of  the  two  still  lie  within  the 
domain  of  theory ;  and  stenosis  will,  there- 
fore, be  here  considered  in  its  definite  forms, 


ranging  from  a  distinct  contraction  to  ab- 
solute atresia.  In  all  these  forms  there 
may  be  no  symptoms  of  dysmenorrhoea 
throughout  the  course  of  the  case. 

Stenosis  of  the  cervix  may  be  congenital 
or  acquired.  The  congenital  variety  is  often 
associated  with  the  small,  tough,  strongly 
anteflexed  and  ill-developed  uterus  seen  in 
sterile  women  who  have  never  menstruated, 
or  whose  catamenial  show  is  scanty  and 
attended  with  pain.  As  in  such  cases,  little, 
if  any,  fluid  escapes  through  the  cervical 
canal ;  as  the  flow  of  that  fluid  is  never 
sudden  or  rapid ;  and,  lastly,  as  the  fact  of 
distension  of  the  uterine  cavity  with  re- 
tained fluid  has  not  been  proved  in  cases  of 
stenosis,  it  is,  at  least,  probable  that  the  pain 
is  due  to  causes  other  than  obstruction. 
Acquired  stenosis  has  been  repeatedly  ob- 
served as  a  result  of  partial  amputation  of 
the  cervix,  of  injury  during  parturition,  and, 
though  to  a  limited  extent,  of  inflammatory 
diseases  and  neoplasms  in  the  canal.  Put- 
ting aside  the  contraction  of  the  canal,  very 
common  after  the  menopause,  there  can  be 
no  doubt  that  stenosis  has  been  j)roduced 
by  the  abuse  of  caustics  or  of  scraping  with 
the  curette,  and  this  fact  has  been  franldy 
admitted  by  some  of  the  advocates  of  these 
practices. 

"When,  from  any  of  the  above  causes, 
the  cervical  canal  is  found  to  be  extremely 
narrow,  resisting  the  withdrawal  of  the 
sound,  stenosis  of  the  cervix  may  be  dia- 
gnosed. Difficulty  in  the  introduction  of 
that  instrument,  however  great,  is  not 
satisfactory  evidence ;  for,  in  cases  of  spas- 
modic dysmenorrhoea,  the  sound  slips  out 
with  ease,  though  its  entrance,  aided  by 
a  considerable  amount  of  force,  may  have 
taken  several  minutes.  In  such  a  case, 
there  is  generally  severe  pain  as  the  sound 
passes  through  the  os  internum.  In  true 
stenosis,  this  pain  is  often  absent.  In  a 
case  of  stenosis,  menorrhagia  may  exist; 
in  complete  atresia  this  symptom  is  impos- 
sible. The  diagnosis  of  a  uterus  distended 
by  retaiaed  fluid  may,  it  must  be  remem- 
bered, be  very  difficult.  Circumstances  may 
render  it  unadvisable  to  use  the  sound,  and 
the  swelling  may  be  taken  for  pregnancy  or 
a  uterine  tumour. 

Should  the  surgeon  be  able  to  detect 
true  stenosis,  not  amounting  to  atresia  and 
accompanied  by  severe  dysmenorrhoea,  then, 
especially  in  an  acquired  case,  he  may  di- 
late the  cervix  by  bougies  or  tents,  preferably 
the  former.  When  atresia  exists,  the  case 
will  require  very  grave  consideration.  The 
distended  uterus  may  be  associated  with 
dilatation  of  the  tubes  and  its  concomitant 
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evils ;  and,  again,  operation  may  be  followed 
by  the  disastrous  results  which  have  been 
Imown  to  occur  after  the  puncture  of  an 
imperforate  hymen.  In  such  a  case,  it  is 
advisable  to  draw  down  the  cervix  with  a 
tenaculum  forceps,  after  a  Sims'  or  Neuge- 
bauer's  speculum  has  been  introduced  into 
the  vagina,  and  to  puncture  the  obstruction 
very  carefully  with  a  very  fine  aspirating- 
needle.  After  aspiration,  the  best  treatment 
is  to  keep  the  parts  as  aseptic  as  possible 
without  active  syringing.  An  iodoform 
pessary,  of  Ehrendorfer's  composition,  may 
be  introduced  into  the  vagina  ;  it  is  an  ex- 
cellent means  to  this  end,  and  sometimes 
takes  three  or  four  days  to  melt.  The  use 
of  bougies  will  be  required  for  after-treat- 
ment. Alban  Doran. 

CHANCRE. — ^A  chancre  may  be  de- 
fined to  be  any  primary  sore  connected 
with  venereal  disease.  The  association 
may  be  direct  or  indirect,  and  it  is  not 
necessary  that  the  sore  should  be  on  the 
genitals.  Neither  is  it  necessary  that  a 
chancre  should  lead  to  syphilis.  There  are 
chancres  which  infect  the  system,  and 
others  which  do  not.  All  chancres  are  con- 
tagious, and  are  produced  by  contagion 
only.  All  chancres  are  liable  to  affect  the 
lymphatic  glands  nearest  to  them,  and  thus 
to  produce  bubo.  The  characters  of  the 
bubo  will  usually  resemble  those  of  the 
chancre.  If  the'  latter  is  hard,  well-defined, 
and  not  inflamed,  the  enlarged  glands  will 
be  hard,  loose,  and  almost  fi^ee  from  inflam- 
mation, but  if  the  chancre  be  inflamed  and 
suppurating,  the  bubo  will  very  probably 
suppurate  also. 

It  is  exceedingly  difficult  to  determine 
correctly  the  relationship  between  infect- 
ing and  non-infecting  chancres.  The  diffi- 
culties are  much  increased  by  the  circum- 
stances that  the  characters  of  the  two  are 
often  seen  together  in  the  same  sore,  and 
that  the  one  is  very  often  introductory  to 
the  other.  We  shall  probably  be  near  the 
truth  if  we  beheve,  that  non-infecting 
chancres  are  produced  by  the  contagion  of 
inflammatory  secretions  from  venereal  sores 
of  all  kinds,  which  do  not  contain  at  the 
moment  the  specific  virus  of  syphihs ;  or  in 
some  cases  it  may  be  the  fact  that  the 
recipient  is  not  Hable  to  the  specific  con- 
tagion, having  been  temporarily  protected 
by  a  previous  attack.  In  yet  other  cases, 
it  may  be  that  the  acute  inflammation 
induced  by  the  pus-contagion  makes  the 
site  of  the  chancre  unfavourable  for  the 
development  of  the  specific  virus.  The 
school  of  duahsts  believe  that  there  are, 


and  have  always  been,  two  wholly  different 
kinds  of  virus,  which  have  no  relation  to- 
each  other,  but  produce  their  effects  side  by 
side.  There  is  no  great  difference  of  opinion 
as  to  the  facts ;  it  is  simply  as  to  their  in- 
terpretation and  the  terms  in  which  they 
are  described.  For  the  unicist,  the  non- 
infecting  sores  are  usually  an  appanage  of 
syphilis ;  for  the  duaUst  they  are  whoUy 
^stinct.  Both  will  admit  that  the  con- 
tagion of  non-venereal  pus — from  boils,  for 
instance — may  produce,  when  inoculated  on 
the  genitals,  ulcers,  which  may  have  a  cer- 
tain duration,  and  may  simulate  the  non- 
infecting  sore  ;  but  both  will  also  probably 
assert  that  the  venereal  non-infecting  sora 
usually  presents  peculiarities.  The  dia- 
gnosis between  the  chancre  which  will 
infect  the  system,  and  the  one  which  proves- 
to  be  a  local  ulcer  only,  is  often  exceedingly 
difficult.  In  many  cases,  if  a  month  or 
five  weeks  have  elapsed  since  the  contagion,, 
it  is  often — indeed,  usually — quite  easy  to 
decide,  but  in  a  few  it  may  be  impossible. 

The  feature  which  is  of  chief  importance 
in  the  decision  is  the  very  pecuHar  kind  of 
hardness  which  the  sore  often  assumes.  In 
well-marked  cases  this  induration  may  be 
such  as  might  be  produced  by  a  disc  of 
cartilage.  It  causes  the  affected  portion  of 
mucous  tissue,  if  it  be  in  the  roll  of  the 
everted  prepuce  (its  most  common  site),  to 
stand  up  in  a  sort  of  collar,  and  it  is  not 
necessary  to  use  the  finger  to  recognise 
the  induration.  "When  in  other  parts,  as 
the  skin  of  the  penis,  or  elsewhere,  it  pro- 
duces, not  a  collar,  but  a  round  patch  or 
button,  which  is  usually  well  circumscribed 
and  but  little  inflamed.  The  sclerosis  of 
tissues  and  the  absence  of  common  inflam- 
matory action  are  the  chief  features.  Some- 
times the  sore  will  not  show  any  ulceration 
from  first  to  last,  and  it  is  very  common 
for  the  ulceration  to  heal  and  leave  the 
induration  still  present.  The  size  and 
thickness  of  the  hardened  patch  may  vary 
very  much.  The  disc  may  be  no  bigger  1 
than  half  a  pea  or  as  large  as  a  half-crown.  I 
Whilst  the  absence  of  inflammation  and  | 
the  presence  of  induration  are  the  common 
features,  it  is  yet  quite  possible  that  the 
sore  may  deviate  very  widely  from  rule  in 
either  direction.  It  may  be  acutely  in- 
flamed, and  it  may  be  wholly  without  hard- 
ness. These  deviations  probably  depend 
chiefly  on  the  pecuharities  of  the  recipient, 
but  they  may  also  in  some  cases  be  due  ta 
the  nature  of  the  secretion  in  which  the 
virus  was  conveyed.  If  the  pus-secretion 
be  of  an  irritating  character,  the  inflamma- 
tion caused  may  obscure  the  features  of  the 
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specific  induration.  Thus  chancres  pro- 
duced experimentally,  and  with  secretions 
as  httle  mixed  as  can  be  helped,  run, 
usually,  a  more  typical  course  than  those 
which  occur  au  naturel.  In  some  cases 
the  inflammation  of  a  chancre  becomes 
erosive,  and  assumes  the  features  known 
as  phagedaena.  This  process  may  entirely 
destroy  the  chancre  and  extend  widely  in 
the  parts  around.  It  seldom,  however, 
occurs  early  enough  to  prevent  the  infec- 
tion of  the  system. 

Next  in  importance  to  the  two  con- 
ditions named,  we  have,  as  distinctive  of 
the  infecting  or  true  chancre,  its  obser- 
vance of  stages.  It  has  been  well  deter- 
mined by  experiments  that,  between  the 
date  of  contagion  and  the  full  develop- 
ment of  induration,  a  period  of  nearly  five 
weeks  will  intervene.  Observations  on 
patients,  when  the  infection  has  been  ac- 
cidental, are  in  accord  with  this.  The  first 
result  of  contagion  is  usually  a  little  red 
point,  which  lasts  only  a  few  days  and  then 
wholly  vanishes.  During  the  nitn  wee. 
tne  site  of  this  point  usually  becomes  irri- 
table and  again  red,  and  very  quickly  de- 
velops  slig^ht  hardnass.  Upon  this  hardness 
ulceration  takes  jBiace,  but,  the  induration 
continuing  to  widen,  is  still  of  much  greater 
size  than  the  ulcer.  The  ulcer  usually 
secretes  very  sparingly,  as  has  been  already 
said.  At  the  end  of  the  sixth  week  the  in- 
durati6n  may  be  expected  to  be  at  its 
height,  but  in  many  cases  it  is  very  short- 
Uved  indeed,  and  may  disappear  in  a  few 
days,  and  the  sore  heal  and  be  forgotten. 

There  is  no  fact  more  certain  in  medicine 
than  that  mercury  can  cause  the  sclerosis 
of  a  true  chancre  to  disappear,  and  that  it 
invariably  does  so  in  the  most  remarkable 
manner.  We  seldom  see  a  chancre  run  its 
course  without  interference  firom  this  spe- 
cific. If,  however,  the  very  largest  indura- 
tions be  left  to  themselves,  there  is  reason 
to  believe  that  they  will  not,  as  a  rule,  last 
long.  The  normal  duration  is,  however, 
varied.  They  may,  as  first  said,  vanish 
before  full  development,  or  they  may  persist 
for  many  months.  If  mercury  be  pre- 
maturely interrupted,  the  chancre  will 
indurate  again,  and  in  rare  cases  we  en- 
counter what  are  called  'relapsing chancres ' 
in  which  the  hardness  returns  over  and 
over  again  in  the  exact  site  of  the  chancre, 
during  several  years.  The  periods  specified 
are  usually  observed  with  great  exactness 
in  all  cases  of  experimental  chancres,  and 
in  all  those  which  occur  in  vaccination.  It 
is  probable  that  the  observations  which 
assert  that  definite  indm*ation  may  develop 


in  much  shorter  periods,  or  that  its  first 
occurrence  may  be  delayed  to  much  longer 
ones,  are  founded  on  error. 

When  the  chancre  has  been  produced  i 
by  sexual  contagion,  the  secretion  causing? 
the  infection  will  almost  always  be  mixed — 
that  is,  it  will  contain  pus-elements,  the 
products  of  inflammation,  as  well  as  the 
specific  virus.  From  this  it  results  that 
very  often  a  pus  sore  is  produced  at  once,  j 
or  within  a  few  days  after  the  exposure. 
This  sore  may  persist  during  the  whole 
month  which  intervenes  before  induration 
sets  in.  In  such  cases  a  sore,  which  has 
had  the  characters  of  a  non -infecting  one 
during  the  first  month  or  five  weeks,  finally 
develops  those  of  the  syphihtic  kind  and 
is  followed  by  the  usual  results.  Such  a 
chancre  may  continue  to  suppurate  after 
induration  of  its  base  has  occurred,  and 
may  thus  present  '  mixed  '  features. 

Another  character  which  usually  denotes 
an  infecting  sore  is  that  it  is  single ;  or 
rather,  perhaps,  it  should  be  said  that 
the  non-infecting  are  often  multiple.  The 
infecting  sore  is  not  always  single,  for  there 
may  be  two,  three,  or  more.  If  multiple, 
we  may  be  sure  that  they  all  result  from 
contagion  at  one  and  the  same  time,  for  it 
is  impossible  for  a  true  chancre  to  produce 
others  in  the  same  person. 

The   characters  assumed  by   chancres 
which   do    not    prove  infecting  are  very 
various.     The  sore  is,  however,  invariably 
developed  within  a  few  days — ^it  may  be  a 
few  hours — of  the  exposure  to  contagion. 
As  a  rule  only  one  sore  is  present  at  first, 
but  there  may  be  two  or  three.   As  a  result 
of  contagion  from  the  pus  secreted  by  the 
first  sore,  others  may  be  produced,  usually 
in  its  close  proximity.  If  the  part  on  which 
the  sore  has  appeared  is  in  apposition  with 
another  surface,  this  latter  is  almost  always 
infected.    The  degree  of  inflammation,  iil- 
ceration,  &c.,  may  vary  very  much.     Many 
sores  of  this  kind  heal  within  a  week   of  I 
their  formation,  and  never    assume    any! 
peculiarities.    In  other  cases  the  sores  last 
long,  have  abrupt  cut  edges  as  if  punched 
out,  and  show  a  grey  surface  destitute  of 
granulations.     Although  they  often  spread  j 
at  their  edges  to  some   shght  extent,  and  I 
closely  approach  the  condition  known  as  I 
phagedaena,  yet  they  very  rarely  pass  mto  ft 
it.    Phagedaena  may,  however,  supervene,  ll 
especially  if  the  prepuce  be  phimosed,  and  U 
the  secretions  pent  up.     With  these  sores 
there  is  ahnost  invariably  early  enlarge- 
ment of  the  glands  in  the  groin.    The  bubo 
is  often  inflamed  and  the  glands  become 
matted  together  in   one  lump.     There  is 
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much  risk  of  suppuration,  and  large  and 
troublesome  abscesses  may  result.  See 
Bubo.  The  nearer  the  sore  to  the  frsenum, 
)i  the  more  certain  it  is  that  bubo  will  occiir. 
The  infecting  chancre  may  be  met  with 
on  any  part  of  the  body,  and  has^  been 
recognised  on  the  scalp,  on  the  face,  in  the 
palm  of  the  hand,  and  sole  of  the  foot,  on 
the  lips,  tongue,  and  tonsils.  It  is  now  and 
then  multiple  on  the  surface  of  the  body,  as, 
for  instance,  in  policemen  and  others  who 
have  been  bitten  and  scratched  by  prisoners 
suffering  from  syphiHs.  The  non-infecting 
chancre,  on  the  other  hand,  has  never  been 
recognised  as  such  on  other  parts  than  the 
genitals.  This,  however,  may  result  simply 
from  the  fact  that  its  features  are  ill- 
marked,  and  we  have  no  proof  of  its  nature 
to  which  to  appeal.  Probably,  also,  on  any 
other  part  than  under  the  foreskin  a  non- 
infecting  sore  would  usually  soon  heal.  Its 
production  and  its  perpetuation  seem  both 
of  them  to  be  closely  connected  with  reten- 
tion of  irritating  secretions. 

As  regards  the  relative  proportion   of 
infecting  and  non-infecting  chancres,  it  is 
difficult,  if  not  impossible,  to  collect  trust- 
worthy statistics.    A  great  number  of  those 
diagnosed  as  non-infecting  at  first,  assume 
other  features  at  a  later  stage.  No  observer 
has  a  right  to   put  down  a  sore  as   non- 
infecting,  unless  he  has  watched  the  case 
during  a  long  period  and  made  sure  that 
the  sore  never  changed  its  character,  and 
that  nothing  followed  it.     It  is  unsafe  to 
rely  upon  any  local  characters    or  their 
absence.     If  we  make  allowance  for  errors 
of  diagnosis,  and  also  for  a  not  inconsider- 
able number  in  which  the  sores  are  so  trivial 
and  of  such  short  duration  that  it  may  be 
I    doubted  whether  they  are  specific  at  all, 
I   it  will  be  found  that  a  very  large  majority 
1   of  venereal  sores  are  infecting.     This  ap- 
l  plies,  of  course,  chiefly  to  those  who  con- 
tract sores  for  the  first  time.     A  certain 
I  number  of  so-caUed  '  soft  sores '  are  such 
I  because  they  occur  in  those  who,  having 
\  had  the  disease  before,  are  not  susceptible 
[  of  syphilis. 

The  treatment  of  chancres  has  been 
much  simplified  of  late  years.  In  all  stages 
and  conditions  attended  with  suppuration 
and  without  definite  hardness,  iodoform  is 
•  to  be  applied,  and  it  will  cure  quickly  in 
four  cases  out  of  five.  It  may  be  used  as 
a  powder,  dusted  into  the  sore,  and,  when 
healing^  commences,  as  an  ointment,  in  the 
proportion  of  a  drachm  to  an  ounce  of 
vaseline.  The  sores  which  resist  iodoform 
usually  have  more  or  less  tendency  to 
phagedaena,   and  often  prove   for   a   time 


very  difficult  of  cure.  Iodoform  is,  in  the 
first  instance,  to  have  a  fair  trial,  the  fi-ee 
use  of  warm  water  being  also  enjoined.  If 
the  sore  do  not  heal,  black-wash  may  be 
tried,  or,  if  it  assume  an  unhealthy  aspect, 
the  acid  nitrate  of  mercury  may  be  apphed 
as  a  caustic.  There  are  sores,  however, 
which  wiU  resist  all  these  measures,  and 
which  become  healthy  only  when  mercury 
is  given  internally.  When  positive  phage- 
daena supervenes  it  may  be  necessary,  in 
addition  to  the  measures  just  mentioned, 
to  keep  the  patient  in  a  hip-bath  of  warm 
water  continuously  for  a  period  of  several 
days.     See  Phagedena. 

If  a  chancre  show  specific  hardness,  it 
is  advisable  at  once  to  begin  the  adminis- 
tration of  mercury,  and  thus  anticipate  and 
usually  prevent  secondary  symptoms.     All  , 
non-secreting  indurated    sores    should  be| 
dressed  with  black- wash   in  preference  toj 
iodoform. 

The  question  of  the  abortive  treatment 
of  chancres  does  not  often  come  within  the 
domain  of  practical  surgery.  For  the  most 
part  our  patients  consult  us  too  late.  Some 
facts  appear  to  show  that  the  poison  is 
imbibed  early,  and  it  avails  little  to  excise  ' 
or  destroy  a  chancre  within  even  so  short  ' 
a  period  as  four  or  five  days.  These  facts  ' 
ought  not,  however,  to  hinder  us  from 
giving  the  patient  such  chance  of  escape  as 
excision  affords  in  aU  suitable  cases.  Pa- 
quelin's  cautery  is  the  best  instrument  to 
use,  and  with  it  either  the  sore  may  be 
burnt  up  in  the  freest  possible  manner,  or — 
what  is  still  better — a  liberal  excision  of  the 
structures  around  the  infected  spot  may  be 
made.  Any  chancre  coming  under  the  ob- 
servation of  the  sm'geon  within  a  week  ot 
contagion,  and  on  a  part  where  such  treat- 
ment is  practicable,  ought  to  be  so  dealt 
with.  Jonathan  Hutchinson. 

CHARBOK    See  Malignant  Pustule. 

CHARCOT'S  DISEASE.— /Sf^non?/ms; 
Arthropathy  of  ataxia;  neurarthritis  in 
connection  with  tabes  dorsalis  or  progres- 
sive locomotor  ataxy  (Duchenne's  disease). 
A  peculiar  form  of  arthritis,  usually  affect- 
ing large  joints,  especially  the  shoulder, 
elbow,  knee,  and  ankle,  arising  in  the 
course  of  the  disease  kno^vn  as  locomotor 
ataxia.  This  was  first  discovered  and  de- 
scribed by  M.  Charcot  in  1868. 

Cause. — The  disorder  is  only  met  with 
in  a  marked  form  in  cases  of  spinal  tabes, 
and  must,  therefore,  be  regarded  as  directly 
dependent  either  on  definite  lesion  of  the 
cord,  or   as  a   part  of  the   whole  morbid 
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Btate  of  which  that  sclerosing  lesion  forms 
the  main  or  most  obvious  change.  It  is 
not  very  common,  but  since  attention  has 
been  directed  to  the  disorder,  many  cases 
j  have  been  brought  forward  in  France, 
I  America,  and  in  this  coimtry. 

Pathology. — The  exact  nosological  posi- 
tion of  this  malady  is  not  yet  determined. 
There  is  hardly  any  difference  of  opinion  as 
to  the  fact  that  this  peculiar  arthritis  forms 
part  of  the  disorder  recognised  as  tabes 
dorsaHs,  although  some  sm-geons,  who  com- 
monly see  these  cases  in  the  first  instance, 
are  unable  to  detect  any  specific  difference 
between  them  and  certain  cases  of  chronic 
rheumatic  arthritis.  It  seems  probable  that 
some  cases  hitherto  believed  to  be  examples 
of  hydrarthrosis  have  really  been  instances 
of  Charcot's  disease,  in  which  the  tabetic 
spinal  symptoms  were  either  little  marked 
or  overlooked.  It  must  be  allowed  that 
many  of  the  changes  occurring  in  the  af- 
fected joints  are  common  to  both  morbid 
states.  This  being  so,  the  writer  holds 
strongly  to  the  opinion  that  these  changes 
in  and  by  themselves,  tell  no  complete  or 
accurate  story  as  to  the  clinical  features 
which  previously  characterised  the  par- 
ticiUar  instance  under  examination.  This 
disorder  has  been  considered  to  be  a  new 
manifestation  of  joint-disease,  chiefly  for 
the  reason  that,  till  within  recent  years,  no 
examples  of  its  morbid  anatomy  have  been 
collected  and  preserved  in  museums.  The 
same  might  fairly  have  been  affirmed  of 
tabes  dorsahs  itself,  and  of  other  maladies 
also,  till  Komberg  and  Duchenne,  by  their 
investigations,  led  to  its  differentiation.  The 
I  writer  prefers  to  believe  that  it  is  not  a 
Inew  disease,  but  has  simply  been  unrecog- 
Inised  as  a  specific  form  of  neurarthritis, 
'and  that,  probably,  specimens  illustrating 
it  are  already  in  museums,  arranged  as 
examples  of  chronic  rheumatic  arthritis. 

Certain  articular  troubles  have  long  been 
recognised  as  dependent  on  disease  of  the 
brain,  cord,  and  nerves.  Thus,  effusion 
and  inflammation  in  joints,  with  ankylosis, 
changes  in  the  skin,  oedema,  &c.,  are  re- 
garded as  sequential  trophic  alterations  in 
relation  to  various  paralyses  and  traumatic 
affections  in  the  line  of  nerve-supply  to  the 
joints  and  affected  parts.  These  trophic 
changes  are  attributed  to  damaged  nerve- 
centres,  and  many  of  these  are  now  known 
to  be  situated  in  the  grey  matter  of  the 
spinal  cord,  as,  for  instance,  those  presiding 
over  the  nutrition  of  muscles  being  placed 
in  the  anterior  horns.  The  special  centre, 
or  centres,  for  the  joints,  if  there  be  such, 
are  not  yet  determined.    The  fact  that  in 
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progressive  locomotor  ataxia  the  line  of  \ 
morbid  action  follows  the  postero-extemal  \ 
columns  (Burdach's),  without,  as  a  rule, 
implicating  the  anterior  columns  or  grey  • 
matter,  seems  to  mihtate  against  the  view 
that,  in  this  disease,  the  joint-affection, 
when  it  occurs,  can  be  due  to  an  affection 
of  the  latter.  Moreover,  the  sclerosis  may 
spread  to  other  tracts  of  the  cord,  and 
even  involve  the  anterior  horns  without 
inducing  the  specific  articular  affection. 
Some  authorities,  notably  Buzzard,  con- 
sider that  a  trophic  centre  for  the  joints  is 
situated  in  the  medulla  oblongata,  and 
some  proof  of  this  is  gathered  fi*om  the 
fact  that  troubles  of  the  vagus  are  com- 
monly associated,  in  cases  of  ataxia,  with 
Charcot's  joint-disease. 


In  most  instances  the  affection  occurs 


early  in  the  course  of  spinal  tabes,  at  a 
period  between  the  prodromal  and  the 
ataxic  symptoms.  The  disease  may  also 
supervene  at  a  later  stage,  and  is  then 
almost  constantly  found  in  a  joint  of  the 
upper  limb.  In  relation  to  (1)  an  early 
and  (2)  a  later  form,  it  may  be  noted  that 
the  part  of  the  cord  affected  is  not  always 
in  the  same  region  ;  thus,  the  sclerosis  may  | 
begin  in  the  higher  centres,  as  in  the 
medulla,  and  come  later  to  affect  the  dorsal 
or  lumbar  portions,  and  vice  versa.  Further, 
it  is  necessary  to  point  out  that  tabetic 
patients  may,  Hke  other  persons,  be  the 
subject  of  chronic  rheumatic  arthritis, 
which  runs  its  course  as  usual,  presenting 
no  special  features  of  Charcot's  disease. 
It  has  already  been  noted  that  in  many  of 
the  cases  examined  post  mortem  aU  the 
changes  recognised  as  the  result  of  chronic 
rheumatic  arthritis  have  been  met  with, 
and  while  this  has  been  the  case  sometimes 
in  certain  joints,  others  in  the  same  patient 
have  presented'  the  characters  more  par- 
ticularly attributed  to  Charcot's  disease. 
Thus,  ulceration  of  cartilage,  marginal 
overgrowth,  dendritic,  synovial,  and  bony 
growths,  erosion  of  bone,  and  ebumation 
are  found  in  one  joint;  and  the  results  of 
riotous  disorganisation,  with  fracture  of 
bone  and  extreme  absorption  of  epiphyses, 
are  discovered  in  another.  Hence,  if  morbid 
anatomy  could  testify  to  the  pathogenic 
process  which  has  been  at  work,  there 
might  be  a  fair  inference  as  to  identity  in 
pathology  of  these  conditions.  The  clinical 
features  of  the  malady,  however,  forbid  the 
acceptance  of  this  view,  and  the  farthest 
point  of  speculation  here  admissible,  for 
the  present,  is  to  regard  both  the  specific 
arthropathy  of  Charcot,  and  chronic  rheu- 
matic arthritis,  as  forms  of  neurarthritis. 
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It  has  been  stated  that  no  attempts  at 
repair  are  seen  in  affected  joints.  This  is 
not  the  case.  The  existence  of  osteophytes 
and  of  eburnation  suffices  to  disprove  this. 
Marginal  hyperplasia  is  common.^  This  is 
not  peculiar  to  any  form  of  arthritis,  and  is 
found  both  in  gouty  and  rheumatic  joints. 
Without  question,  the  most  characteristic 
featm^es  of  Charcot's  disease  are  the  sudden 
onset,  the  extreme  effusion,  the  rapidity  of 
the  whole  process,  the  rapid  wasting  and 
wearing  down  of  the  bones  with  consequent 
tendency  to  fracture.  The  cases  in  which 
the  disorder  is  of  slower  onset  more  closely 
resemble  rheumatic  arthritis.  The  '  benign  ' 
examples  are  unlike  the  latter  in  that  a 
greater  tendency  exists  to  complete  re- 
covery from  the  primary  local  lesion  which, 
unhappily,  is  too  rarely  witnessed  in  rheu- 
matic cases. 

It  is  important  to  note  that  other  evi- 
dence of  troj)hic  disturbance  sometimes 
occurs  in  the  progress  of  tabes  dorsahs. 
Thus,  perforating  ulcer  of  the  foot  is  apt  to 
occur  in  a  smalT  proportion  of  cases.  At- 
tention has  also  been  directed  to  a  form  of 
arthritis  involving  the  tarsus,  sometimes 
with  and  sometimes  without  associated 
arthropathy  elsewhere.  To  this  form  M. 
Charcot  has  apphed  the  term  yied  tabetiojie. 
Disorganisation  of  the  tarsal  jomts  and  de- 
struction of  the  arch  of  the  foot  occur, 
certain  bones  may  become  ankylosed,  and 
others  so  broken  down  as  to  be  hardly  re- 
cognisable, while  many  fragments  may  be 
found  detached  from  them. 

The  relation,  if  there  be  any,  between 
this  disease  and  chronic  rheumatic  arthritis 
is  not,  at  present,  readily  determined.  An 
'  error  of  nervous  force,'  it  has  been  sug- 
gested, may  determine  the  lesion,  but  the 
method  and  manner  of  it  are  dependent 
on  other  causes,  such  as  rheumatic,  gouty, 
or  syphihtic  tendencies  (Paget).  In  the 
writer's  opinion,  the  phenomena  of  this 
disease  throw  Hght  upon  those  of  chronic 
/  rheumatic  arthritis,  the  neurotic  origin  of 
I  which  he  is  disposed  to  beheve  in.  The 
hfe-historyis  essential  to  the  determination 
of  the  nature  of  the  morbid  process  in  each 
case.  In  this  disease  the  joint-changes  may 
be  the  direct  result  of  central  (spinal)  irri- 
tation ;  in  rheumatic  disease,  there  may  be 
reflex  dystrophies.  The  influence  of  the 
nervous  system  here  is  thought  by  some  to 
be  merely  passive,  and  the  changes  but  a 
result  of  injury  inflicted  upon  parts  whose 
sensibiUty  is  impaired.  See  Chronic 
Kheumatic  Arthritis. 

An  important  point  is  raised  by  the  ex- 
istence of  certain  cases  of  locomotor  ataxy 


in   which  no   central   (spinal)   lesions  are 
found,   but    changes   are   confined   to  the 
peripheral  nerves.     It  may  be  that  future 
investigations  will   throw  light  upon   the 
latter,  and  that  such  may  be  found  both 
in  cases  of  this  special  arthropathy  and  in 
those  of  chronic  rheumatic  arthritis,  illus- 
trating  the   trophic    changes  in   each  in- 
stance.   It  is  conceivable  that,  with  central 
spinal  disease,  the  arthritic  degenerations 
may  proceed  in  different  fashion  from  that 
commonly  occurring  where  no  coarse  le- 
sions are  present  in  the   cord.     Certainly, 
it  is  found  that  the  affected  joints  can  be 
used  without  pain  or  great  inconvenience 
in  some  instances.     There  have  been  no 
constant  lesions  found  in  the  cord  or  peri- 
pheral nerves  in  these  cases.     The  rule  is 
to    find    the     ordinary    affection     of    the 
columns  of  Burdach,  but  atrophy  and  de- 
struction of  ganghon  cells  have  been  found 
in  the  anterior  cornua  and  in  the  postero- 
lateral groups.      In    unilateral   cases   the 
changes  have   been  found  limited  to  the 
corresponding  side   of    the   cord ;    in    the 
cervical  region  when  the  shoulder  has  been 
affected,   and  in  the  lumbar  region  when 
the    knee    was    involved.      Inflammatory 
changes — whether  primary  or  secondary  is 
not  known — have  also  been  observed  in  the 
peripheral  nerves  in  cases  of  trophb-neuro- 
sis  associated  with  locomotor  ataxia.     The 
most  recent  hypothesis  on  the  whole  sub- 
ject has    been    put    forward  by   Morrant 
Baker,  who  conceives  that  there  may  be  a 
pathological  connection  between  this  special 
arthropathy,   tabes   dorsalis,    and    chronic 
rheumatic   arthritis.      He  thinks  that   all 
these  disorders  may  arise  from  '  some  an- 
tecedent morbid  state  of  which  the  result 
is  expressed  in  pathological  changes,  some- 
times in  the  cerebro-spinal  system,  some- 
times in  the  joints,  and  sometimes  in  both.' 
SyTiiptoms. — Sudden  and  painless  swell- 
ing in  a  joint,  without  any  local  premonitory 
symptoms,  is  significant  of  this  disorder. 
The  patient  may  present  no  sign  of  inco- 
ordination, but  commonly  has  sujffered  from 
'  Hghtning '  pains  in  the  limbs.     Pyrexia  is 
absent.     The  knee  is  most  often  affected, 
then  the  shoulder,  elbow,  hip,  and  wrists, 
in  order  of  frequency.     The   smaU  joints 
are  not  exempted.     The  swelling  is  more 
or  less  firm,  due  to  effusion  into  the  synovial 
cavity.    The  integuments  are  not  reddened, 
and  there  may,  or  may  not,  be  local  oedema. 
Some  crackling  may  be  noted  at  times  be- 
fore the  extreme  effusion.   The  '  benignant ' 
variety  is  characterised  by  subsidence   of 
the  swelling  and  return  to  a  natural  state 
after   some   weeks  or  months.     The  'ma- 
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lignant'  variety  leads  on  to  rapidly  de- 
gi-ading  changes,  mptiure  of  ligaments,  dis- 
location, fracture,  and  impaction  of  frag- 
ments of  bones— a  'riotous'  arthritis,  in 
short ;  and  all  this  may  be  set  up  in  a  few 
weeks.  In  spite  of  these  profound  changes 
the  limb  affected  may  retain  a  remarkable 
amount  of  power,  movements  may  be 
freely  executed  and  work  carried  on  with- 
out any  suffering.  Portions  of  bone  may 
become  detached  and  adhere  to  the  cap- 
sule of  the  joint,  or  osteophytes  may 
form,  and  abundant  dendritic  outgrowths 
of  cartilage  or  bone  may  occur  within 
the  joint.  Spontaneous  fracture  may  occur 
in  sundry  bones  m  some  cases.  The 
early  tumefaction  is  not  always  sudden. 
Patients  with  gravely  affected  joints  may 
live  for  many  years,  and  retain  remarkable 
powers  of  motion  and  capability.  Thus, 
one  man  (under  the  writer's  care)  worked 
as  a  cooper's  labourer  for  six  years  with 
hydrarthrosis  and  flail-hke  movements  in 
both  elbows,  suffering  no  pain  and  Uttle  in- 
convenience, ataxic  symptoms  being  well- 
marked  at  the  end  of  that  time. 

The  following  table  shows  the  prominent 
characteristics  of  Charcot's  disease  and 
chronic  rheumatic  arthritis  in  well-marked 


cases : — 

Charcot's  Disease. 

Patient  not  necessarily 
of  rheumatic  habit. 

Onset  sudden,  indepen- 
dent of  injury,  but  not  in- 
variably so. 

First  symptom :  extreme 
tumefaction,  rarely  crack- 
ling.    Wc^u.^ 
'/ 

Pain  absent;  knee-jerks 
absent. 

Dislocation  common. 

Progress :  may  retro- 
grade, or  disorder  pass  off. 

Bones  apt  to  wear  away ; 
osteophytes  less  marked 
than  in  rheumatism  ? 

Fragility  of  bones. 

Ocular  symptoms. 


Chronic  Rheumatic 
Arthritis. 
Patient    of    rheumatic 
habit. 

Onset  gradual ;  often 
determined  by  injury. 

First  symptoms :  slight 
swelling  and  crackling  (ex- 
treme tumefaction  rare  and, 
perhaps,  never  sudden). 

Pain  severe ;  knee-jerks 
present. 

Dislocation  rare. 

Progress  constant,  often 
permanent. 

Much  production  of  new 
bone  and  osteophytes. 

Condensation  of  bones. 
No  ocular  symptoms. 

It  is  true  that  instances  of  this  disease 
have  been  noted  in  which  it  has  not  been 
possible  to  draw  the  hard  and  fast  lines  in- 
dicated above,  but  enough  remains  to  show 
that  very  specific  characters  pertain,  for 
the  most  part,  to  the  form  of  arthritis 
which  occurs  only,  so  far  as  is  known,  in 
that  variety  of  spmal  tabes  which  induces 
the  symptoms  of  locomotor  ataxia.  The 
bones  are  apt  to  become  porous  and  fragile. 

These  cases  have  been  commonly  seen 
in  the  first  instance  by  surgeons,  and, 
hence,  the  special  nervous  symptoms  asso- 
ciated with  them,  imiless  present  in  marked 
degree,   have   been  apt  to   be  overlooked. 


More  instances  have  been  found  since  the 
'  attention  of  surgeons  has  been  directed  to 
them,  and,  in  future,  it  will  be  well  to  look 
for  tabetic  symptoms  in  all  cases  of  mon- 
arthritis  involving  the  larger  joints.  The 
fact  that  locomotor  ataxia  has  only  been 
clearly  differentiated  of  late  years  no  doubt 
accounts  for  the  absence  of  mention  of 
these  cases  by  earlier  writers.  It  is  certain 
that  the  arthropathy  may  occur  indepen- 
dently, or  before,  any  active  symptoms  of 
locomotor  ataxy. 

Diagnosis. — This  is  to  be  made  by  con- 
sideration of  all  the  concomitant  nervous 
symptoms  which  may  be  present.  These 
are  not  far  to  seek  in  most  cases.  The 
joints  may  be  affected  early,  and  but  few 
indications  of  ataxia  be  found ;  but  these 
are  apt  to  supervene.  The  disorder  is  most 
likely  to  be  mistaken  for  chronic  rheumatic 
arthritis,  and  a  carefril  review  of  all  the 
symptoms,  the  history,  the  question  of 
heredity,  with  knowledge  of  the  special 
features  of  this  arthropathy,  will  commonly 
avail  to  render  the  diagnosis  certain.  Ma- 
Hgnant  disease  may  be  suspected  in  cases 
where  the  progress  is  rapid  in  an  instance 
of  monarthropathy.  These  disorders  will 
be  found  free  from  the  severe  pain,  local 
and  reflex,  and  the  muscular  spasm  which 
commonly  accompany  other  forms  of  acute 
arthritis. 

Treatment. — The  affected  joints  must 
be  set  at  rest.  Cotton-wool,  covered  with  I 
light  and  well-adjusted  bandages,  shoidd  be  I 
applied.  Strips  of  buckskin,  covered  with 
mercurial  and  ammoniacum  plaster,  and 
carefully  applied,  are  useful  for  hydrarthro- 
sis in  any  stage.  Splints  will  be  necessary 
in  some  cases  to  secure  immobiHty,  and 
casings  of  leather,  with  suitable  straps,  will 
be  proper  to  support  and  restrain  joints 
whose  movements,  owing  to  suppleness  and 
dislocation,  are  too  free.  Eemedies  for  the 
central  nervous  lesion  must  be  employed, 
as  in  ordinary  cases  of  locomotor  ataxia, 
benefit  being  sometimes  secured  by  nitrate 
of  silver,  iodide  of  potassium,  mercury,  and 
by  cod-liver  oil.  Monobromide  of  cam- 
phor in  full  doses  is  of  value  for  '  lightning ' 
pains  and  insomnia.  The  disorder  may 
altogether  subside  in  benign  cases.  In  the 
others  the  prognosis  is  bad,  and  the  local 
troubles  become  of  secondary  importance 
as  other  symptoms  of  the  constitutional 
malady  progress.         Dyce  Duckworth. 

CHEEK,  Fissure  of  the.— Syn.:  Ma- 
crostoma  congenitum. — This  very  rare  de- 
formity consists  of  a  unilateral  fissure  ex- 
tending from    the    comer    of   the  mouth 
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proper  for  some  distance  into  the  cheek, 
and  usually  continued  as  far  as  the  anterior 
margin  of  the  buccinator,  but  occasionally 
running  upwards  toward  the  outer  angle  of 
the  orbit.  The  natural  point  of  junction  of 
the  two  lips  is  marked  on  each  by  a  slight 
papillary  elevation  of  the  mucous  mem- 
brane ;  but  with  that  exception  there  is  no 
difference  in  the  condition  of  the  parts  form- 
ing the  cleft  from  that  of  the  lips,  the  inner 
surface  being  lined  with  a  similar  mucous 
membrane  which  joins  the  skin  of  the  cheek, 
just  as  that  which  forms  the  red  surface 
of  the  labium.  The  deformity  is  very  un- 
sightly, and  gives  the  appearance  on  one 
side  of  the  face  of  a  very  elongated  mouth, 
whilst  the  non-union  of  the  fibres  of  the 
orbicularis  oris  causes  a  want  of  expression, 
which  is  more  marked  when  any  attempt 
is  made  to  smile  or  laugh.  This  unsight- 
liness  is,  in  many  cases,  increased  by  the 
presence  of  so-called  auricular  appendages 
or  supernumerary  auricles,  which,  however, 
are  not  always  present.  When  they  occur 
they  are  placed  in  front  of  the  tragus  or 
upon  the  cheek  itself,  in  a  line  between  the 
end  of  the  fissure  and  the  tragus  of  the  ear, 
and  they  consist  of  fleshy  elevations,  gen- 
erally containing  cartilage,  and  covered 
with  soft  hairy  skin  similar  to  that  over  the 
hehx.  In  shape  they  are  small,  oval,  and 
sometimes  as  large  as  a  horsebean,  and  are 
attached  by  a  pedicle  to  healthy  skin  of  the 
cheek,  or  the  base  of  attachment  may  some- 
times be  as  broad  as  the  growth  itself. 
They  are  usually  bilateral,  though  not 
necessarily  symmetrical  in  shape,  or  posi- 
tion, or  number.  The  external  ear  is 
generally  more  or  less  misshapen  on  one  or 
on  both  sides,  and  the  external  auditory 
meatus  may  be  absent. 

Causes. — The  deformity  is  congenital, 
and  results  from  a  failure  of  union  between 
that  upper  part  of  the  first  visceral  arch 
firom  which  is  developed  the  superior 
maxilla,  and  the  lower  part  of  the  same 
arch,  from  which  Meckel's  cartilage  is  de- 
rived, and  upon  which  the  lower  jaw  is 
formed.  As  the  first  visceral  arch  is  visible 
in  the  human  embryo  at  the  third  week, 
and  is  the  earliest  to  unite  with  its  fellow  of 
the  opposite  side,  this  deformity  may  be  re- 
garded as  a  pure  accident  of  development ; 
and  since  it  is  found  in  children  with  elder 
brothers  and  sisters  who  are  perfectly 
formed,  and  where  no  trace  of  similar  de- 
formity has  occurred  in  the  families  of 
either  parent,  it  is  not  hereditary,  and,  from 
the  early  period  of  pregnancy  at  which  it 
must  take  place,  maternal  impressions  are 
not  likely  to  influence  its  origin. 


Symptoms.  —  The  appearances  above 
described  are  unmistakeable  (for  portrait 
see  paper  by  the  writer  in  Medico -Chir. 
Trans.,  vol.  Ixv.  p.  20).  It  occurs  more  per- 
manently  in  girls  than  in  boys,  and  the  sub- 
jects are  often  dehcate.  The  lower  jaw  is 
frequently  small  andiU-developed,  especially 
upon  the  side  upon  which  the  fissure  exists. 
Besides  the  supernumerary  auricles  there 
are  sometimes  to  be  seen  upon  the  cheeks 
of  these  patients  small  cicatrix-like  striae, 
or  pore-Hke  openings,  ending  in  a  cul- 
de-sac. 

Treatment. — Since  the  condition  does 
not  cause  any  impediment  to  the  power  of 
sucking,  there  is  no  necessity  to  operate  at 
a  very  early  age,  and  it  is  wiser  to  allow 
the  first  year  of  life  to  pass,  so  that  the 
child  may  be  weaned  and  be  brought  into 
a  better  condition  to  bear  the  sHght  loss  of 
blood  incident  to  the  operation.  The  child 
having  been  anaesthetised,  all  that  is  re- 
quired is  to  make  a  clean  incision  extending 
just  beyond  the  mucous  surface  of  each  lip, 
and  to  bring  the  cut  surfaces  together  with 
two  or  three  silver  sutures,  which  should 
pass  completely  through  the  substance  of 
the  cheek  and  out  again  before  being  twisted 
together.  This  is  preferable  to  the  use  of 
harelip  pins,  as  being  less  likely  to  cause 
cicatrices.  One  stitch  should  be  placed  at 
the  point  where  the  two  lips  should  natu- 
rally join,  and  another  half-way  between 
it  and  the  angle  of  the  cleft,  whilst  if  neces- 
sary the  edges  of  the  skin  may  be  more 
neatly  adapted  by  fine  sutures  of  horsehair 
or  catgut.  The  sutures  may  be  left  for 
three  or  four  days  before  being  removed; 
and  the  wound  should  be  dusted  with  a 
little  iodoform  powder,  or  painted  with 
collodion  to  which  iodoform  has  been 
added,  and  must  be  covered  with  a  pad  of 
lint,  which  should  be  firmly  retained  by 
strapping,  so  arranged  as  to  prevent,  as  far 
as  possible,  any  movement  of  the  facial 
muscles.  Every  effort  must  be  made  to 
obtain  primary  union  of  the  wound,  and  if 
this  is  successful  the  result  will  be  found 
extremely  satisfactory. 

John  H.  Morgan. 

CHEILOPLASTY.— Under  this  head- 
ing  is  included  a  great  number  of  operative 
procedures  of  an  autoplastic  character,  per- 
formed either  for  establishing  an  oral  aper- 
ture of  normal  size  and  shape  in  cases  of 
congenital  malformation,  or  for  the  recon- 
struction of  a  lip  that  has  been  destroyed, 
to  a  greater  or  less  extent,  by  the  surgical 
removal  of  a  new-growth,  by  malignant  or 
syphilitic  ulceration,  or  by  the  primary  or 
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secondary  and  cicatricial  results  of  injury. 
It  is  proposed  to  deal  in  this  article  only 
with  the  latter  classes  of  cases,  as  the 
operations  necessary  in  cases  of  congenital 
malformation  will  be  described  under  Hare- 
Lip  ;  Cheek,  Fissure  of  the. 

The  main  object  in  a  cheiloplastio  opera- 
tion is,  whilst  preserving  a  shapely  and  effi- 
cient oral  aperture,  to  protect  the  teeth  and 
gums,  by  one  or  more  transplanted  flaps  of 
sound  and  healthy  structures  taken  from  the 
iromediate  neighbourhood  of  the  defect.  It 
is  also  a  very  important  point  to  preserve,  if 
possible,  a  free  margin  of  mucous  membrane. 
In  most  of  the  procedures  that  have  been 
devised,  each  flap,  after  its  dissection,  is 
glided  into  its  new  position,  and  is  not 
twisted.  In  his  selection  of  one  out  of  the 
very  numerous  and  varied  methods  of 
cheiloplasty,  the  surgeon  will  be  guided  by 
the  extent  of  the  defect  and  the  condition  of 
the  surrounding  parts.  Endeavour  should 
be  made  so  to  contrive  the  dissection  of  the 
flaps  that  the  resulting  cicatrisation  and 
retraction  of  the  fresh  wounds  may  tend 
rather  to  keep  the  flaps  in  their  new  position 
than  to  drag  them  away. 

The  simplest  of  cheiloplastio  operations 
on  the  lower  lip  is  that  in  which  the  edges 
of  a  V-shaped  wound,  formed  by  removal 
of  a  small  tumour  or  ulcer,  are  immedi- 
ately brought  into  contact  by  harelip  pins 
or  wire  sutures. 

The  following  are  some  of  the  best 
known  of  the  very  numerous  operations 
that  have  been  performed  in  cases  of  con- 
siderable destruction  of  the  lower  lip  : — 

In  ChoparVs  operation,  performed  for 
covering  a  large  rectangular  defect  after 
removal  of  extensive  disease  of  the  lip,  a 
rectangular  flap  with  its  base  below  is  taken 
from  the  chin  and  front  of  the  neck,  and 
drawn  upwards  over  the  lower  jaw  towards 
the  mouth.  The  lateral  margins  of  this 
flap  are  attached  by  sutures  to  the  lateral 
margins  of  the  primary  wound,  and  its 
upper  free  margin  forms  the  lower  boundary 
of  the  oral  aperture.  This  procedure  is 
attended  with  several  disadvantages,  and 
its  results  in  general  have  not  been  very 
satisfactory.  There  must  be  considerable 
tension  of  the  flap,  and  it  is  necessary  for 
the  patient  to  keep  the  head  bent  forwards 
during  the  aftBr-treatment.  The  flap  may 
be  dragged  downwards  even  before  the 
removal  of  the  sutmres.  Its  free  labial 
margin,  being  formed  of  cicatricial  tissue, 
is  often  very  thin  and  uneven,  and  may 
be  rolled  inwards  by  retraction.  The 
principle  of  this  operation,  however — that 
of  taking  the  sound  skin  from  the  chin  or 


front  of  the  neck — has  been  followed,  with 
modifications,  by  many  surgeons,  of  whom 
may  be  named  Lisfranc,  Boux  of  St. 
Maximin,  Zeis,  and  v.  Langenbeck.  Serres, 
of  Montpelher,  who  was  the  first  to  pro- 
pose saving  the  mucous  membrane  of  the 
lower  lip,  in  order  to  replace  it  on  the 
free  margin  of  the  flap,  has  devised  a 
method  of  inferior  cheiloplasty,  which,  in 
a  modified  form,  has  been  recommended 
by  Mr.  Erichsen.  The  object  of  this  modi- 
fied operation  is,  it  is  stated,  to  raise  the 
lower  Hp  to  a  level  with  the  incisor  teeth. 
'An  incision  about  three-quarters  of  an 
inch  in  length  is  made  directly  outwarda 
fr-om  the  angle  of  the  mouth,  on  each  side, 
into  the  cheek  ;  from  the  extremity  of  this, 
a  cut  is  carried  obliquely  downwards  on  to 
the  upper  margin  of  the  lower  lip  so  as  to 
excise  the  included  triangular  piece ;  the 
lower  lip  is  then  dissected  away  from  the 
jaw,  and  a  V-shaped  piece  is  taken  out  of 
its  centre.  By  means  of  a  harelip  pin, 
and  a  point  of  suture  on  each  side,  the  in- 
cisions in  the  angles  of  the  mouth  are 
brought  accurately  together;  and,  in  the 
same  way,  the  vertical  one  in  the  centre  is 
united.  If,  on  the  removal  of  the  diseased 
portion  of  the  lip  the  mucous  membrane 
has  been  left  rather  long,  a  good  prolabium 
may  be  formed,  and  the  restoration  effected 
with  but  little  deformity.'     (Erichsen.) 

Although  a  large  and  vascular  flap  may 
in  most  instances  be  readily  obtained  from 
the  front  of  the  neck,  the  tendency  to  re- 
traction and  sinking  of  this  flap,  and  the 
accumulation  of  blood  and  wound-secretion 
in  the  large  pouch  formed  below  the  seat 
of  operation,  render  most  modifications  of 
Chopart's  method  less  advantageous  than 
those  in  which  the  defect  is  covered  by 
lateral  flaps  taken  from  the  sides  of  the 
face  and  brought  together  in  the  middle 
line.  Procedures  of  this  kind,  however, 
can,  as  a  rule,  only  be  apphed  to  cases  in 
which  the  integument  of  the  chin  remains 
in  a  sound  condition. 

In  Syme's  operation  for  restoration  of 
the  lower  Up,  the  principle  of  which  is  to 
leave  the  central  part  of  the  chin  undis- 
turbed, and  to  cover  the  defect  by  two 
lateral  flaps,  two  incisions  are  made  from 
the  centre  of  the  gap  outwards  and  down- 
wards to  the  extent  of  rather  more  than  an 
inch,  and  are  then  carried  outwards  and 
downwards  and  at  last  a  little  upwards, 
so  as  to  terminate  on  each  side  below  the 
angle  of  the  jaw.  These  flaps  are  then 
raised  so  that  the  two  straight  portions, 
formed  in  the  first  instance,  meet  together 
in  the  middle  line  and  are  united  by  silver 
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Butures.  The  remaining  extent  of  cut  edges 
are  united  to  the  edges  of  the  /\-shaped 
portion  of  skin  over  the  chin,  which  serves 
to  support  and  prevent  downward  ghding 
of  the  flaps  which  form  the  new  lip. 

Buchanan's  operation  is  appHcable  in 
cases  of  extensive  malignant  disease  affect- 
ing the  upper  part  of  the  Hp,  and  leaving  the 
chin  quite  free.  From  the  centre  of  the  in- 
ferior curved  margin  of  the  wound,  made  on 
removing  the  disease,  two  straight  incisions, 
one  on  each  side  of  the  median  line,  are  car- 
ried do^vnwards  and  a  little  outwards.  From 
the  lower  end  of  each  of  these  incisions  a 
long  and  but  sUghtly  curved  iucision  is 
made  in  a  direction  outwards  and  upwards. 
The  two  oblong  flaps  thus  mapped  out  are 
dissected  from  the  subjacent  parts  and  then 
raised  upwards,  the  upper  curved  margins 
forming  the  margin  of  the  lip,  and  the 
short  inner  margins  of  its  flaps  coming 
into  contact  in  the  median  line,  where  they 
are  connected  by  sutures.  The  triangular 
wound  left  below  each  flap  is  allowed  to 
heal  by  granulation. 

In  TeaWs  operation  for  severe  cica- 
tricial deformity  of  the  lower  lip  from  burn, 
the  everted  lip  is  divided  into  three  parts 
by  two  vertical  incisions,  each  three-quarters 
of  an  inch  in  length.  The  width  of  the 
middle  portion  found  between  these  two 
incisions  should  equal  half  the  width  of  the 
lip.  From  the  lower  extremity  of  each  of 
the  vertical  incisions,  a  curved  incision  is 
next  to  be  carried  upwards  and  outwards 
to  a  point  about  one  inch  from  the  commis- 
sure of  the  lips.  The  two  lateral  flaps  are 
then  dissected  uj),  and  raised  and  united  by 
sutures  in  the  middle  line  above  the  middle 
flap,  to  the  freshened  upper  margin  of 
which  their  lower  margins  are  also  fixed  by 
sutures. 

Other  operative  procedures  for  the  re- 
construction of  the  lower  lip  by  the  forma- 
tion and  apposition  of  lateral  flaps,  have 
been  devised  by  Malgaigne,  Dieffenbach, 
Bruns,  and  Szymanowski. 

In  a  case  of  very  extensive  destruction 
of  the  lower  lip,  and  of  the  soft  parts  of  the 
chin,  it  might  be  possible  to  perform  a 
satisfactory .  cheiloplastic  operation  by  ap- 
plying Eeid's  method,  taking,  in  the  first 
place,  a  single  flap  from  the  skin  of  the 
neck,  and  subsequently  bringing  together, 
above  this,  two  lateral  flaps. 

Cheiloplastic  operations  on  the  upper 
Up,  performed  mostly  in  cases  either  of 
congenital  malformation  or  cicatricial  de- 
formity, consist  in  varied  applications  of 
the  double  lateral  flap  method.  In  Berard's 
operation  each  flap  is  formed  by  one  in- 


cision, carried  from  the  upper  extremity  of 
the  defect  outwards  through  the  soft  parts 
of  the  cheek,  and  a  second,  parallel  to  this, 
commencing  at  the  corresponding  angle 
of  the  mouth.  This  procedure  has  been 
modified  by  Bruns,  who,  at  the  outer  end  of 
each  upper  incision,  excised  a  triangular 
piece  of  skin  with  the  apex  upwards,  and  at 
the  end  of  each  lower  incision  a  similar  piece 
of  skin  with  the  apex  downwards.  Dieffen- 
bach formed  his  lateral  flaps  by  a  curved 
incision  on  each  side  round  the  ala  of  the 
nose.  Teale  also  performed  a  cheiloplastic 
operation  on  the  upper  lip  by  making  two 
crucial  incisions,  the  intersecting  point  of 
which  was  placed  in  the  median  line,  just 
below  the  septum  nasi.  The  two  lateral 
triangular  flaps  thus  formed  were  drawn 
inwards,  one  below  the  other,  and  retained 
in  this  position  by  twisted  sutures.  Other 
plans  of  superior  cheiloplasty,  on  the  same 
principle  of  lateral  flaps,  have  been  devised 
by  Malgaigne,  Mirault,  and  Sedillot. 

W.  Johnson  Smith. 

CHELOID.  See  Cicatkices,  Patho- 
logical Conditions  of. 

CHEMOSIS.  See  Conjunctiva,  Dis- 
eases  of  the. 

CHEST,  Deformities  of  the.  See 
Caeies  of  the  Spine;  Pigeon-breast. 

CHEST,  Injuries  of  tYiQ.— General 
Diagnosis  of. — These  injuries  may  be 
divided  into : — (1)  those  presenting  some 
external  wound ;  (2)  those  without  external 
wound. 

1.  This  class  may  be  again  subdivided 
into  wounds  of  the  parietes  alone,  and  pene- 
trating wounds  which  affect  the  structures 
within  the  walls  of  the  chest  also. 

The  diagnosis  of  wounds  of  the  external 
parietes  alone  will  be  mostly  negative.  The 
external  wound  may  pass  in  a  direction  in 
which  it  is  impossible  that  the  chest  con- 
tents should  have  been  injured ;  and  again 
there  vidll  be  a  total  absence  of  the  severer 
symptoms  usually  associated  with  injury  to 
the  contained  viscera.  The  worst  symptoms 
which  such  a  wound  presents  are  due  to 
division  of  large  parietal  blood-vessels  or 
nerves,  or  injury  to  muscle.  Thus  we  may 
have  a  blood-tumour  form  beneath  the  in- 
tegument or  the  muscle,  as  the  immediate 
result  of  the  wound ;  or,  later  on,  suppura- 
tion may  take  place  in  the  track  of  the  in- 
jury, either  under  the  muscles  or  directly 
beneath  the  skin  and  fascia. 

When  the  structures  within  the  thorax 
have  been  injured,  the  symptoms  will  be  of 
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a  severer  character.  The  pleura  may  fill  up 
more  or  less  with  blood,  forming  a  Hemo- 
thorax. Or  air  may  enter  its  cavity,  either 
from  the  external  wound  or  from  the  wounded 
hmg,  forming  a  Pneumothor.vx.  Or,  finally, 
suppuration  may  take  place  in  the  cavity, 
constituting  an  Empyema. 

If  the  lung  itself  be  wounded  there  will 
be  effusion  of  blood  into  its  substance,  fol- 
lowed by  inflammation,  which  may  spread 
extensively,  so  that  a  very  considerable  part 
of  the  wounded  lung  may  pass  into  a  state 
of  acute  Pneumonia.  This  state  is  indicated 
at  first  by  the  expectoration  of  florid  blood 
(hasmoptysis),  and  afterwards  by  the  signs 
of  consohdation  of  the  lung,  as  shown 
by  dulness  on  percussion,  by  rust-coloured 
expectoration,  bronchial  breathing  and 
bronchophony;  these  latter  signs  may  be 
much  concealed  by  blood  or  fluid  in  the 
pleura  in  those  cases  in  which  there  is 
much  present.  In  either  case,  the  burden 
of  respiration  will  be  thrown  principally 
upon  the  uninjured  lung,  and  there  will 
be  great  dyspnoea  and  impeded  circu- 
lation, as  may  be  evidenced  by  blue- 
ness  of  the  face,  lips,  &c.  Percussion  will 
give  a  dull  note  over  the  injured  side 
(except  in  cases  of  pneumothorax),  and  aus- 
cultation will  show  the  absence  of  effi- 
cient breathing.  The  temperature  at  first 
is  somewhat  depressed  from  shock,  but  later 
on  may  become  elevated,  especially  if  sup- 
puration sets  in.  The  diagnosis  may  be 
somewhat  aided  by  the  direction  of  the 
wound.  In  these  cases  it  is  not  wise  to 
permit  much  probing,  but  the  direction  of 
a  wound  can  often  be  ascertained  by  col- 
lateral circumstances  ;  and  if  these  are  ab- 
sent, Hght  and  careful  probing,  not  prolonged, 
wiU  often  sufficiently  indicate  the  general 
direction  of  the  wound,  and  show  that  some 
of  the  internal  structures  must  have  been 
damaged. 

If  the  Heart  or  Pericardium  be  wounded 
(and  the  one  rarely  occurs  without  the  other), 
the  symptoms  are  of  the  gravest  character. 
Immediate  death  not  infrequently  follows, 
and,  in  those  cases  in  which  life  is  prolonged, 
recovery  comparatively  seldom  takes  place. 
Should  Ufe  be  prolonged,  however,  the  signs 
of  such  an  injury  will  consist  in  trouble  to 
the  circulation,  from  the  impeded  heart's 
action,  a  quick,  small,  laboured,  and  inter- 
mitting pulse,  dyspnoea,  and  blueness  of  the 
face  and  extremities.  The  wound  itself  is 
attended  by  a  sharp  burst  of  haemorrhage, 
which,  however,  speedily  ceases  as  the  ex- 
ternal aperture  becomes  closed.  The  bleeding 
then  takes  place  into  the  cavity  of  the  peri.- 
cardium,  giving  rise  to  the  impeded  circula- 


tion spoken  of  above,  or  into  one  of  the  me- 
diastinal spaces,  the  signs  of  which  are  much 
more  obscure.  Auscultation  of  the  heart 
does  not  give  so  much  assistance  as  might 
be  expected,  but  the  precordial  dulness  is 
often  increased.  The  heart-sounds  are  in- 
audible or  scarcely  audible,  from  the  blood 
in  the  pericardium  obscuring  their  distinct- 
ness, or  if  the  amount  of  blood  be  very 
small,  as  in  those  rare  cases  where  the  peri- 
cardium is  alone  wounded  and  the  heart 
has  escaped,  the  friction-sound  of  pericar- 
ditis may  be  audible. 

Penetrating  wounds  belonging  to  this 
class  are  sometimes  complicated  by  foreign 
material,  carried  into  the  interior  by  the 
agent  inflicting  the  injury.  This  is  palpably 
the  case  in  gunshot  wounds,  where  a  buUet 
is  left  in  the  chest.  The  same  lesion  exists 
when  a  portion  of  clothing  is  carried  into 
the  wound  by  a  buUet,  or,  less  frequently, 
by  a  stab.  The  diagnosis  of  this  state  will 
always  be  made  with  great  difficulty,  unless 
the  foreign  material  can  be  seen  or  felt, 
though  its  presence  will  militate  immensely 
against  the  chance  of  the  patient's  recovery. 
Not  less  dangerous,  though  much  less  pal- 
pable, is  the  foreign  material  carried  in 
from  without  by  a  dirty  weapon.  This  not 
infrequently  gives  rise  to  a  poisoned  wound, 
leading  to  the  death  of  the  patient  fi:om 
septicaemia. 

2.  The  injuries  to  the  chest  -svithout  ex- 
ternal wound  comprehend  fractured  ribs, 
sternum,  &c.,  and  lacerations  of  the  muscles, 
and  also  those  cases  in  which  the  thoracic 
viscera  have  been  damaged,  either  by  com- 
pression from  the  injury  or  by  a  fractured 
end  of  bone  having  been  driven  into  them. 
These  cases  will  be  treated  of  in  separate 
articles,  but  it  may  suffice  to  state  here  that 
the  general  symptoms  are  similar  to  those 
in  Class  1.  When,  however,  the  Lung  is 
injured,  general  Emphysema  is  often  super- 
added to  the  symptoms  before  enumerated, 
but  Pneumothorax  is  of  less  frequency,  the 
air  escaping  directly  into  the  general  cel- 
lular tissue  more  often  than  into  the  cavity 
of  the  pleura.  The  diagnosis  of  this  state 
is  at  once  made  by  the  swollen  puffy  state 
of  the  integuments,  and  by  the  crackling 
sensation  communicated  to  the  fingers 
on  pressing  them  over  the  swollen  part; 
this  crepitant  feeling  is  due  to  the  air  being 
squeezed  from  one  part  of  the  areolar  tissue 
to  another. 

When  the  pericardium  is  wounded  by 
the  fractured  end  of  a  rib  or  of  the  sternum, 
the  heart  more  firequently  escapes  injury 
than  where  there  is  an  external  wound. 
This  injury  is  therefore   of  a  less  severe 
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character,  and  may  be  recognised  by  the  in- 
creased precordial  duhiess  arising  from  the 
cavity  of  the  pericardium  being  dilated  with 
inflammatory  effusion,  or  by  the  friction- 
sound  which  mdicates  the  existence  of  peri- 
carditis. H.  G.  HowsE. 

CHIGOE. — The  parasite  {Pulex  pene- 
trans, or  sandflea)  which  causes  this  disease 
is  one  of  the  pests  of  the  West  Indies  and 
some  parts  of  S.  America.  While  both  male 
and  female  live  in  the  sand,  it  is  the  latter 
which,  when  impregnated,  makes  its  way 
under  the  nails  or  between  the  toes  of  the 
human  foot,  where  its  presence  is  made 
known  by  the  appearance  of  a  white  pea- 
like vesicle,  which  leads  to  much  itching 
and  irritation. 

Treatment. — The  orifice  of  entrance  is 
to  be  carefully  found,  and  skilfully  dilated 
with  a  needle,  and  the  vesicle  then  turned 
out  whole.  Great  care  must  be  taken  not 
to  rupture  the  vesicle,  otherwise  the  escape 
of  the  ova  into  the  soft  parts  will  lead  to 
most  troublesome  suppuration. 

W.  H.  A.  Jacobson. 

CHILBLAIN'S  are  localised  erjrthe- 
matous  congestions,  usually  met  with  on 
the  toes  and  fingers  of  wealdy  subjects,  and 
liable  to  inflammation  and  even  ulceration 
from  time  to  time.  The  patients  affected 
are  usually  children,  more  frequently  girls, 
who  take  insufficient  exercise  and  who  are 
allowed  to  hang  much  over  the  fire  before 
going  out,  or  return  to  it  immediately  on 
coming  in.  It  is  rare  to  meet  with  chil- 
blains after  adolescence,  though  occasionally 
they  are  seen  in  grown-up  women.  The 
usual  sites  are  the  feet,  hands,  and  not  un- 
commonly, to  a  lesser  degree,  the  ears,  or 
much  more  rarely,  the  nose. 

Chilblains  \viU  be  met  with  in  the  fol- 
lowing conditions  :  {a)  red  swoUen  patches 
liable  to  congestion,  especially  after  going  to 
the  fire,  taking  food,  or  when  first  taking 
exercise ;  and  when  congested,  itching, 
pricking,  or  tingling  most  intensely.  (6) 
After  frequent  attacks  of  congestion  the 
chilblains  become  more  swollen,  tender, 
and  covered  with  vesicles.  (c)  The 
vesicles  break  and  leave  raw  excoriated 
surfaces,  liable  to  pass  into  very  trouble- 
some ulcers.  It  is  rare  to  see  chilblains 
go  beyond  this  third  stage,  though  oc- 
casionally the  ulcers  they  cause  become 
sloughy  or  even  gangrenous. 

Treatment. — In  the  treatment  of  chil- 
blains the  chief  aim  of  the  practitioner 
must  be  to  stimulate  the  weakly  circulation 
both  locally  and  generally.     To  begin  with. 


tight  garters  or  boots  should  be  forbidden, 
and  only  those  worn  which  admit  of  warm 
socks  or  stockings.  Eegular  exercise  daily, 
especially  in  cold  weather,  should  be  in- 
sisted on,  patients  liable  to  chilblains 
being  too »  often  kept  indoors ;  hanging 
over  the  fire  before  and  after  going  out 
is  especially  to  be  forbidden.  A  chilled 
sj)onge  bath  in  the  morning,  followed  by 
good  friction,  this  being  repeated  before  a 
fire  at  night,  so  as  to  send  the  patient  to  bed 
in  a  glow  ;  improvement  in  the  diet  as  well 
as  the  addition  of  meat  or  its  equivpJent  at 
breakfast,  a  glass  of  port  wine  or  half  a  pint 
of  milk  with  f^ss.  of  rum  in  it  at  11  a.m. 
and  a  course  of  bark  and  acid  if  need  be, 
are  all  points  of  importance.  So,  too, 
at  night  the  bedroom  should  be  warmed, 
and  knitted  '  bed  boots  '  worn,  scarcely  any- 
thing being  more  lilvely  to  conduce  to  or 
maintain  chilblains  than  the  custom  of 
sending  weakly  children  from  heated  sitting 
rooms  into  chilly  bedrooms. 

Locally,  as  long  as  chilblains  are  un- 
broken the  treatment  should  be  directed  to 
judicious  stimulation  of  the  part.  Thus, 
frequent  bathing  should  be  made  use  of  in 
cold  or  just  chilled  salt  water,  or  in  water 
to  which  mustard  has  been  added,  the 
bathing  being  followed  by  persevering 
friction  with  a  soft  towel  or  flannel.  The 
following  stimulating  applications  will  be 
found  useful  in  the  earlier  stages.  One 
part  of  Tr.  iodi  to  two  of  Lin.  saponis 
gradually  increased  to  equal  parts  ;  one  part 
of  Tr.  cantharidis  to  six  of  Lin.  saponis ; 
camphor  dissolved  in  eau  de  Cologne,  or 
equal  parts  of  tm-pentine  and  ohve  oil. 
Nothing  relieves  the  intolerable  itching 
better  than  the  Linimentum  belladonnae 
painted  on  and  allowed  to  dry,  or  the  appli- 
cation of  Papier  Fayard.  Another  applica- 
tion, which  is  only  to  be  used  where  the  chil- 
blains show  no  sign  of  breaking,  is  aconite, 
opium,  and  chloroform  liniments  aa  f^ss.,  to 
be  well  rubbed  in  night  and  morning  with 
soft  flannel.  Wliere  vesication  has  taken 
place,  flexile  collodion,  or  the  anodyne 
amyl-coUodion  will  be  found  useful.  In  the 
stages  of  ulceration  or  sloughing,  treat- 
ment appropriate  to  those  conditions  must 
be  adopted. 

As  regards  internal  remedies,  probably 
small  and  repeated  doses  of  opium  are  the 
most  trustworthy.    W.  H.  A.  Jacobson. 

CHILDHOOD,  the  Surgical  Affec- 
tions of,  are  special  only  in  the  sense  that 
they  occur  in  children ;  for  with  very  few 
exceptions  children  are  liable  to  the  same 
diseases    and    accidents    as   adults.      Any 
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peculiarities,  which  disease  manifests  when 
occiu-ring  in  childhood,  depend  not  on 
special  types  of  disease,  but  on  certain 
physiological  differences  which  distinguish 
the  juvenile  and  adult  periods  of  life. 
Childhood  extends  from  birth  to  the  thir- 
teenth or  fourteenth  year  of  life.  The 
first  twelvemonth  of  this  period  is  the 
period  of  infancy ;  the  last  year  or  two 
border  on  the  age  when  childhood  gives 
place  to  adolescence.  The  former  is  charac- 
terised by  an  excess  of  animal  over  intel- 
lectual growth,  the  latter  is  the  period  when 
intellectual  activity  begins  to  assert  itself 
over  mere  bodily  growth,  and  when  the 
organs  undergo  higher  development  and  not 
merely  increase  in  size.  These  facts  not 
unnaturally  influence  the  nature  and  course 
of  any  disease  which  occurs  at  the  several 
periods  named.  The  bodily  Temperature 
of  young  children  is  rather  higher  than  that 
of  adults,  and  it  is  more  easily  disturbed. 
Thus  in  children's  hospitals  the  tempera- 
ture of  the  majority  is  found  to  rise  after 
the  parents  have  left  on  visiting  days. 
Little  articles  of  diet  surreptitiously  brought 
in  no  doubt  must  be  credited  for  something, 
but  it  is  chiefly  the  mental  effect  on  the 
children  which  causes  this  rise.  So,  too, 
after  accident  or  operation :  the  tempera- 
ture, therefore,  is  not  quite  so  reHable  a 
guide  as  in  adults,  and  variations  mean  less 
than  with  them.  On  the  other  hand,  chil- 
dren are  more  susceptible  to  changes  in  the 
external  temperature  than  adults,  and  great 
care  is  necessary  with  regard  to  this  point ; 
the  temperature  of  the  sick  room  should  be 
kept  at  a  uniform  point  night  and  day,  and 
some  five  to  ten  degrees  higher  than  for 
adults.  Infants  are  peculiarly  susceptible  to 
cold,  and  not  a  little  infantile  mortality  is  due 
to  too  low  a  temperature,  especially  during 
the  night,  when  the  physiological  fiinctions 
are  at  their  lowest  ebb.  Errors  are  more 
likely  to  be  prejudicial  if  the  temperature  of 
the  room  has  been  kept  up  during  the  day. 
The  question  of  Shock  is  one  of  the 
first  which  occurs  to  the  surgeon's  mind, 
when  he  is  called  to  a  severe  accident,  or 
when  he  has  to  decide  on  an  operation.  It 
is  usually  asserted  that  children  more 
readily  succumb  to  shock  than  adults.  In 
the  writer's  opinion  this  is  not  the  case. 
The  intense  vitahty  of  children,  the  in- 
tegrity of  their  vascular  and  emunctory 
systems,  the  absence  of  unfavom-able 
psychological  influences  which  so  beset 
adults,  are  factors  of  the  greatest  moment 
aU  in  their  favour  ;  and  the  success  which 
has  attended  even  such  severe  operations  as 
abdommal  section,  ovariotomy,  exthpation 


of  the  kidney,  and  many  others,  are  testi- 
monies in  favour  not  only  of  a  child's 
endurance,  but  of  its  great  recuperative 
power.  A  matter  of  great  importance  after 
operation  or  accident  is  the  assuaging  of 
pain.  Pain  is  very  exhausting,  and  children 
do  not  bear  pain  so  well  as  adults.  It  is  owing 
doubtless  to  the  saving  of  pain  by  chloro- 
form— which  children  take  better  than  any 
other  ansesthetic — that  so  Httle  shock  is  ob- 
served after  severe  operations  ;  and  if  opium 
in  full  (proportionate)  doses  be  afterwards 
administered  to  save  subsequent  pain,  shock 
can  be  largely  banished  firom  children's 
surgery.  The  writer  gives  one  minim  for 
each  year  of  Hfe,  and  one  for  the  operation  ; 
thus  for  a  child  three  years  old,  four  minims 
of  the  tincture  of  opium  woiQd  be  given 
after  a  painful  operation. 

Heredity  plays  a  very  important  part 
in  the  causation  and  type  of  disease  in 
early  childhood:  the  worst  effects  are 
usually  found  in  organs  which  are  most 
rapidly  developing.  As  age  progressively 
advances,  and  as  a  child's  tissues,  so  to 
speak,  become  more  and  more  indepen- 
dent of  their  ancestry,  hereditary  influences 
gradually  weaken.  Thus,  an  infant  born  with 
congenital  syphiUs  almost  invariably  suffers 
within  the  first  few  weeks  of  birth — the 
stronger  the  hereditary  taint,  the  more 
severe  will  the  disease  prove  in  the  child, 
and  the  earher  will  it  manifest  itself,  and 
vice  versa.  In  regard  to  those  changes 
which  we  call  strumous,  they  tend  gra- 
dually to  pass  away  as  age  advances,  under 
suitable  treatment  and  surroundings ;  hence 
in  the  treatment  of  the  lesser  manifesta- 
tions of  this  diathesis  it  is  highly  important 
to  gain  time  ;  so,  too,  in  prognosing  as  to 
strumous  lesions,  either  of  the  glands  or  of 
the  joints,  or  elsewhere,  provided  ordinary 
care  be  exercised,  time  itself  will  frequently 
bring  about  a  cure.  Many  a  joint  may  be 
saved  from  excision  by  expectant  treat- 
ment, if  directed  to  the  general  as  well  as 
to  the  local  condition,  and  patiently  per- 
severed in. 

Constitutional  Peculiarities  greatly 
modify  the  growth  of  a  child.  Eickets,  for 
instance,  may  manifest  itself  by  no  other 
visible  sign  than  that  of  retarded,  stunted 
growth,  so  that  '  backwardness  '  in  children 
is  often  synonymous  with  rickets.  It  is 
important  to  recognise  this  fact,  for  cod- 
liver  oil,  and  shampooing  the  limbs  with 
sea-water,  wiU  often  work  marvels  in  a 
comparatively  short  time. 

Much  more  than  in  adults.  Injuries  in 
children  tend  to  bring  out  constitutional 
pecuHarities ;  a  syphilitic  or  rheumatic  taint 
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will  often  remain  latent  until  an  injury  calls 
it  forth.  Thus  strumous  affections  are  often 
traceable  to  a  slight  injury.  ^  Acute  tuber- 
culosis, especially  of  the  brain,  is  often  set 
up  by  a  fall  or  blow  on  the  head.  Disease 
of  joints  follows  sHght  wrenches  or  blows, 
such  as  would  be  inoperative  in  a  strong  con- 
stitution. After  operations  and  accidental 
(open)  injuries,  children  sometimes  get 
scarlet  fever,  and  occasionally  other  similar 
diseases.  In  the  same  manner  a  general 
eczema  may  be  set  up  in  children  predis- 
posed thereto  by  very  shght  external  irri- 
tants— trough  flannel,  coarse  soap,  flea-bites, 
sHght  scalds,  or  the  use  of  strong  external 
apphcations.  In  certain  but  few  cases  vac- 
cination is  followed  by  a  general  and  trouble- 
some eczema,  which  is  due  to  the  irritation 
set  up  by  rubbing  the  vesicles,  or  even  of 
nnskiLftilly  taking  out  lymph. 

In  infants,  those  parts  are  chiefly  liable 
to  take  on  disease  or  disordered  function 
which  have  been  latest  perfected,  or  those 
which  are  stiU  in  a  condition  of  active 
development.  Hence  Hernia  is  exceed- 
ingly common  in  infants :  the  tunica 
vaginalis  testis  has  been  so  recently  shut 
off  from  the  general  peritoneal  cavity, 
or  but  imperfectly  shut  off,  that  a  very 
slight  cause  is  sufficient  to  open  it  up  again. 
The  commonest  cause  is  tight  bandaging. 
Mothers  and  nurses  think  it  supports  a 
child's  abdomen  to  keep  it  tightly  swathed 
in  a  flannel  binder.  The  practice  is  a  bad 
for  it  does  not  allow  for  chancres  in 
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size  of  the  abdomen,  due  to  flatulence  or  to 
the  ingesta,  and  the  intestines  pass  into 
the  scrotum,  reopening  the  hardly  closed 
abdominal  rings  for  the  purpose.  In  a 
large  percentage  of  cases,  the  removal  of 
the  tight  bandage  allows  Nature  to  reassert 
herself,  and  spares  the  child  the  discomfort 
of  wearing  a  truss.  Another  very  trouble- 
some affection  of  early  life,  connected  with 
development  and  growth,  is  acute  Epiphy- 
sial Disease.  Its  commonest  cause  is 
•congenital  syphiHs,  but  it  also  occurs  in 
other  cachectic  subjects ;  it  results  too  from, 
or  is  apparently  started  by,  sHght  injuries 
in  children  not  manifestly  the  subject  of 
specific  disease.  This  liabihty  to  disease 
at  the  epiphysial  junctions  lasts  aU  through 
childhood  ;  but  as  age  advances,  the  disease, 
when  it  occurs,  assumes  a  more  chronic 
form.  Slight  injuries,  which  would  be 
otherwise  harmless,  suffice  to  set  up  disease 
in  these  parts,  on  account  of  the  great  physio- 
logical activity  which  is  taking  place.  In 
estimating  obscure  injuries  about  the  joints 
of  young  persons,  the  epiphysis  and  its  pos- 
sible participation  in  the  condition  should 


always  be  borne  in  mind.  The  BuRSiE  in 
connection  with  the  muscles  surrounding 
joints — the  hip-joint  especially — are  liable 
on  sHght  provocation  to  enlarge  and  sup- 
purate. In  opening  these,  it  should  be  re- 
membered that  they  are  frequently  con- 
nected with  joints  and  may  involve  them 
in  suppuration. 

The  developmental  activity  of  childhood 
predisposes  to  Morbid  Growths  ;  hence 
the  frequent  occurrence  of  tiunours,  in  the 
immediate  causation  of  which  injiu'y  seems 
to  take  a  considerable  share.  Excluding 
the  congenital  tumours  (which  are  generally 
either  cystic  or  fatty),  the  most  common  is 
sarcoma ;  of  this  it  may  be  said  that  the 
younger  the  patient,  the  greater  its  malig- 
nancy, and  the  greater  the  need  for  early 
and  radical  treatment. 

In  the  Treatment  of  aU  affections  of 
children,  it  is  highly  important  to  remem- 
ber the  possibility  of  a  mixed  diathesis ; 
thus  syphiHs  and  struma  may  exist  in  the 
same  child,  and  be  about  equally  balanced ; 
the  %vriter  has  seen  many  such  cases,  in 
which,  for  instance,  mercmy  alone  has 
failed  to  cure  a  child  of  its  congenital 
syphiUs  ;  but  when  combined  with  cod-liver 
oil  has  been  quite  successful.  On  the  other 
hand,  cod-liver  oil  in  strumous  children  is 
often  greatly  aided  by  a  judicious  use  of 
some  mercurial.  Syphilis  and  rickets  also 
frequently  coexist.  Success  in  treatment 
will  depend  on  the  combined  use  of  those 
drugs  which  are  known  to  mfluence  the 
diseases — more  or  less  of  the  one  or  the 
other  being  given  in  proportion  as  one 
diathesis  appears  to  predominate  over  the 
other.  Treatment  should  always  be  con- 
tinued for  some  time  after  the  local  injury 
or  disease  has  subsided ;  for  the  constitu- 
tional element  remains  present,  ready  to 
assert  itself  on  the  slightest  provocation. 

As  regards  drugs,  whether  for  internal 
or  external  use,  it  may  be  said  that  children 
are  a  Uttle  more  susceptible  to  their  in- 
fluence than  adults.  Opium  especially  is 
thought  to  affect  children  more  readily  than 
adults ;  on  the  other  hand,  children  tole- 
rate both  mercury  and  belladonna  better 
than  adults.  Mercury  especially  they  bear 
in  foU  and  long-continued  doses  without 
ill-effects,  probably  owing  to  the  large 
amount  of  milk  they  take,  which  deprives 
ic  of  its  irritant  effects.  There  is  the  same 
individual  susceptibiUty  to  drugs  which  is 
met  with  in  adults.  In  prescribing,  there- 
fore, it  is  wise  to  commence  with  small 
doses,  and  repeat  them  until  the  desired 
physiological  effect  is  produced. 

Egbert  William  Parker. 
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CHIMNEY  -  SWEEP '  S  CANCER. 
See  Scrotum,  Injuries  and  Diseases  of  the. 

CHLOASMA.  —  This  name  is  now 
given  to  circumscribed  hypertrophy  of  pig- 
ment in  the  skin,  occurring  in  large  patches, 
and  also  to  diffused  increase  of  pigmenta- 
tion due  to  a  variety  of  causes ;  the  term 
melasma  or  nigrities  is  applied  when  the 
increase  is  so  excessive  as  to  give  the  skin 
a  very  dark,  nearly  black,  colour. 

Causes. — Exposure  to  the  sun  produces 
the  well-known  hypertrophy  called  sunburn, 
and  people  who  are  fond  of  sitting  much 
before  the  fire  are  apt  to  get  reticulated 
pigmentation  over  the  shins  {Chloasma 
caloricum).  The  application  of  irritant 
substances  to  the  skin,  such  as  blisters  and 
mustard  plasters,  is  very  frequently  followed 
by  an  increase  of  pigmentation,  which  is 
sometimes  permanent  {Chloasma  toxicum). 
Again,  mechanical  irritation  of  the  skin  by 
rubbing  and  scratching,  as  by  the  pressure 
and  friction  of  tight  bandages,  and  scratch- 
ing to  relieve  intense  itching,  as  in  prurigo 
and  phthiriasis,  will  give  rise  to  pigmenta- 
tion {Chloasma  traumaticum).  Further,  any 
disease  of  the  skin  which  is  accompanied 
by  long- continued  hjrpersemia,  especially  if 
itching  be  superadded,  is  commonly  fol- 
lowed by  pigmentation ;  thus  scabies, 
eczema,  psoriasis,  Uchen  planus,  are  often 
succeeded  by  increased  pigmentary  deposit. 
It  is  obvious  that  all  the  above -enumerated 
forms  have  one  important  factor  in  com- 
mon, and  that  is  hypersemia  of  the  affected 
skin  as  an  antecedent ;  whether  this  be  due 
to  heat  and  exposure,  to  chemical  or  me- 
chanical irritation,  or  to  disease.  They  may 
therefore  be  logically  grouped  together  as 
varieties  of  pigmentation  due  to  direct 
affection  of  the  skin,  or  Chloasm,aidiopathi- 
cum. 

Increased  pigmentation  of  the  skin  also 
occurs  in  connection  with  physiological 
and  pathological  processes  which  affect  the 
whole  system,  without  directly  implicating 
the  skin ;  the  affection  is  then  called 
Chloasma  sym^ptom^aticum^.  Pregnancy  con- 
stantly gives  rise  to  pigmentation  of  the  face, 
neck,  nipples,  and  linea  alba  {Chloasm,a 
gravidarum),  whUe  the  most  various  diseases 
and  functional  disorders  of  the  uterus  and 
ovaries  are  accompanied  in  many  cases  by 
a  similar  affection  {Chloasma  uterinum  vel 
hepaticum).  This  variety  is  met  with  chiefly 
on  the  face,  especially  the  forehead  and  tem- 
ples, as  smooth  patches  of  variable  size  and 
shape,  circumscribed  or  diffused,  and  vary- 
ing in  colour  from  yellowish  to  a  liver- 
coloured,  deeper  brown,  or  smoky  tint;  it 


sometimes  extends  to  the  neck,  backs  of 
hands,  and  trunk ;  it  usually  subsides  on 
removal  of  the  uterine  or  ovarian  condition 
on  which  it  depends.  Strong  mental  emo- 
tion, especially  fright,  and  various  func- 
tional affections  of  the  nervous  system  must 
be  mentioned  among  the  causes  of  increased 
pigmentation.  It  occurs  also  in  various 
chronic  exhausting  diseases  {Chloasma 
cachecticorum)  ;  it  is  often  well-marked  in 
the  cachexia  of  cancer,  inherited  syphilis, 
malaria,  phthisis,  and  scrofula,  and  in  a 
lesser  degree  in  Bright's  disease  and  myx- 
cedema. 

But  the  most  striking  kind  is  the  bronz- 
ing of  the  skin  which  occurs  in  Addison's 
disease  {Melasma  suprarenale) ;  this  is 
most  strongly  marked  on  exposed  parts, 
as  the  face,  neck,  and  hands,  and  varies  in 
tint  from  the  yellowish -brown  of  sunburn 
to  a  deep  greenish-brown  colour ;  the  nip- 
ples, axillae,  and  genitals  are  often  so  strongly 
pigmented  as  to  be  nearly  black ;  the  pig- 
mentation is  diffused,  but  patches  of  a 
deeper  tint  occur  here  and  there  on  the 
brown  skin,  and  pigmented  spots  are  also 
found  on  the  mucous  membrane  of  the 
mouth  and  elsewhere. 

In  a  few  cases  of  generahsed  melanotic 
sarcoma,  the  skin,  especially  of  the  face  and 
hands,  has  been  noticed  to  assume  a  slaty 
colour.  Syphilis  occasionally  gives  rise  to 
pigmentation  of  the  skin  apart  from  that 
which  is  so  constantly  met  with  as  following 
syphilitic  eruptions.  This  affection,  which 
has  been  chiefly  described  by  French  authors 
under  the  name  '  Syphilide  pigmentaire,'  is 
met  with  almost  exclusively  in  women  in  the 
secondary  stage,  chiefly  on  the  neck,  where 
it  forms  a  reticulated  blotching  of  a  light 
coffee-colour.  It  is  sometimes  more  exten- 
sive, and  has  now  and  then  been  found  in 
males.  As  it  is  met  with  when  all  other 
signs  of  syphilis  are  absent,  and  is  quite 
uninfluenced  by  treatment,  it  is  probably 
to  be  viewed  as  a  form  of  chloasma.  It 
should  be  noted,  however,  that  several  ob- 
servers look  upon  the  discoloration  as  due, 
in  great  measure,  to  atrophy  of  pigment  in 
the  parts  enclosed  in  the  brown  meshes, 
and  therefore  class  it  with  leucoderma. 

The  differential  diagnosis  of  chloasma 
is  not  difficult;  practically  the  only  disease 
with  which  it  may  be  confounded  is  tinea 
versicolor;  but  this  occurs  chiefly  on  the 
trunk,  never  on  the  face,  is  slightly  scaly, 
especially  on  scratching  with  the  finger- 
nail, and  nearly  always  itches;  whereas 
chloasma  is  commonest  on  the  face,  has  a 
smooth  surface,  and  does  not  itch.  Micro- 
scopical examination  of  the  detached  scales 
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of  tinea  versicolor,  after  treatment  with 
potash,  shows  the  characteristic  fungus, 
which  is  of  course  absent  in  chloasma.  A 
uimple  method  in  a  doubtful  case  is  to 
paint  the  surface  with  a  weak  solution  of 
iodine ;  this  gives  an  intense  reddish-brown 
tint  in  tinea  versicolor,  but  no  darkening  in 
chloasma. 

As  chloasma  depends  upon  the  deposi- 
tion of  increased  pigment  in  the  epidermis, 
treatment  can  only  be  of  service  by  re- 
moval of  the  affected  cuticle ;  therefore  all 
substances  which  cause  desquamation  are 
of  value.  The  best  of  these  is  corrosive 
sublimate,  which  may  be  employed  as  a 
lotion  of  about  one  grain  to  the  ounce  ;  but 
an  ointment  of  white  precipitate  or  sulphur, 
or  painting  with  iodine,  will  also  be  effica- 
cious, although  not  so  active.  For  con- 
genital excess  of  pigment,  see  Mole. 

John  Cavafy. 

CHLOROFORM.     See  Anesthetics. 

CHOLECYSTOTOMY  is  an  operation 
which  consists  in  opening  a  dilated  gall- 
bladder through  an  abdominal  incision,  for 
the  removal  of  impacted  calculi. 

The  presence  of  biliary  concretions  does 
not,  as  a  rule,  give  rise  to  any  urgent  symp- 
toms beyond  those  due  to  occasional  attacks 
of  so-called  bihary  coUc,  caused  by  the  pas- 
sage of  a  gall-stone  through  the  ducts.  Cases 
are  even  met  with  post  mortem  where  the 
gall-bladder  is  found  completely  packed 
with  closely  wedged  calculi,  of  which  no 
indication  had  existed  during  the  patient's 
lifetime.  Occasionally,  however,  the  pre- 
sence of  such  concretions  may  lead  to  in- 
flammation of  the  gall-bladder,  followed  by 
suppuration  and  the  ultimate  discharge  of 
its  contents  through  an  opening  in  the 
abdommal  wall,  resulting  in  the  formation 
of  a  biliary  fistula. 

Dilatation  of  the  Gall-bladder,  con- 
sequent upon  obstruction  of  its  duct  by  an 
impacted  calculus,  is  a  somewhat  rare  affec- 
tion, more  commonly  met  with  in  women 
than  in  men.  The  retained  fluid,  consist- 
ing of  bile  mixed  in  greater  or  lesser  propor- 
tion with  mucoid  secretion  from  the  lining 
membrane  of  the  gall-bladder,  may  occa- 
sionally become  purulent  as  the  result  of 
inflammation  of  the  sac.  The  distension,  if 
long  unreHeved,  exposes  the  patient  to  the 
risk  of  sudden  rupture  of  the  dilated  bladder 
— an  accident  almost  inevitably  followed  by 
fiatal  peritonitis. 

Symptoms. — 1.  Recurrent  paroxysmal 
attacks  of  colic,  referred  to  the  right  hypo- 
chondrium,  and  thence  radiating  through 
to  the  back  and  loin  as  well  as  downwards 


towards  the  thigh,  are  usually  the  first  in- 
dications of  the  impaction  of  a  gall-stone. 
The  pain,  which  is  commonly  very  severe, 
and  accompanied  by  retching  or  vomiting, 
is  from  the  first  readily  induced  by  exertion 
of  any  kind.  As  the  dilatation  progresses 
it  becomes,  however,  more  or  less  constant 
in  character,  while  subject  always  to  re- 
curring paroxysms.  2.  Jaundice  is  not  a 
common  symptom  of  gall-stone  impaction 
obstructing  the  cystic  duct.  Its  presence 
in  any  case  would  indicate  closure  of  the 
common  duct,  a  condition  which,  if  unre- 
lieved, usually  proves  fatal  before  the  occur- 
rence of  any  marked  dilatation  of  the  gall- 
bladder. 3.  Formation  of  a  tumour  in  the 
right  hypochondriu/m. — The  fundus  of  the 
normal  gall-bladder  projecting  below  the 
margin  of  the  right  lobe  of  the  liver  oppo- 
site the  ninth  costal  cartilage,  lies  beneath 
the  outer  border  of  the  right  rectus  muscle, 
and  its  tendency  when  enlarging  is  to  pro- 
ject downwards  and  forwards  towards  the 
umbilicus.  A  dilated  gall-bladder  usually 
constitutes  a  somewhat  pear-shaped  or 
semi-globular  tumour,  overlapped  by  in- 
testine along  its  lower  and  inner  borders. 
When  of  moderate  size,  its  shape  and  free 
mobility  may  occasionally  lead  to  its  being 
mistaken  for  a  movable  kidney.  It  is  com- 
monly smooth  on  the  surface  and  of  uniform 
contour,  either  firm  or  elastic  on  palpation, 
according  to  the  degree  of  distension,  and 
often  the  seat  of  much  tenderness,  especially 
after  being  handled. 

Diagnosis  of  the  affection  during  its 
early  stages  is  often  a  matter  of  consider- 
able difficulty,  unless  a  well-marked  history 
of  the  passage  of  gall-stones  on  previous 
occasions  be  obtainable.  In  any  given  case 
the  following  conditions  may  require  elimi- 
nation before  arriving  at  a  definite  conclu- 
sion : — 1.  MaHgnant  disease  of  the  liver,  ofl 
the  gall-bladder,  of  the  stomach,  omentum,  \ 
or  pancreas ;  2.  Abscess  in  or  about  the 
Hver ;  3.  Hydatid  disease ;  4.  Renal  tumours, 
soHd  or  fluid ;  floating  kidney ;  5.  Dermoid 
or  ovarian  cysts.  Aspiration  of  a  cystic 
tumour  suspected  of  being  a  dilated  gall- 
bladder, although  useful  as  a  means  of 
diagnosis,  especially  with  a  view  to  detect- 
ing the  presence  of  calculi,  is  not  altogether 
devoid  of  risk,  from  the  possibility  of  the 
subsequent  escape  of  irritating  fluid  through 
the  cyst-puncture — an  accident  which  may 
well  lead  to  disastrous  consequences,  should 
the  swelling  prove  to  be  due  to  hydatid 
disease.  A  small  exploratory  incision,  if 
carried  out  with  all  due  antiseptic  precau- 
tions, is  a  much  more  satisfactory  and  safe 
proceeding  in  doubtful  cases. 
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The  operation  of  Cholecystotomy  is 
performed  as  follows  : — A  vertical  incision 
two  inches  in  length,  commencing  about  an 
inch  and  a  half  below  the  costal  margin, 
is  made  over  the  tumour  along  the  outer 
border  of  the  right  rectus  muscle.  All 
haemorrhage  should  be  arrested  by  pressure- 
forceps  before  opening  the  peritoneum,which 
is  to  be  freely  divided  to  the  same  extent  as 
the  skin.  The  surface  of  the  tumour  having 
been  thus  exposed,  the  surgeon  next  intro- 
duces one  or  two  fingers  for  the  purpose  of 
ascertaining  its  connections  and  detecting 
the  cause  o±  obstruction.  Sponges  are  now 
inserted  around  the  incision  to  protect  the 
peritoneal  cavity,  and  the  gall-bladder  is 
evacuated  by  means  of  the  aspirator.  Be- 
fore the  canula  is  withdrawn,  the  now 
flaccid  cyst  should  be  seized  by  pressure- 
forceps  applied  above  and  below  the  seat  of 
puncture,  and  drawn  well  forward  through 
the  abdominal  wound.  Its  wall  is  then 
incised  vertically  to  the  extent  of  one  inch, 
and  the  sides  of  the  opening  are  held  apart 
by  forceps  while  the  interior  of  the  sac  is 
sponged  out  dry.  Introducing  his  finger, 
the  surgeon  feels  for  an  impacted  calculus, 
and,  if  possible,  removes  it  with  the  help  of 
suitable  forceps.  Should  he  be  unable  to 
grasp  the  stone,  an  attempt  may  be  made 
to  dislodge  it  by  external  manipulation 
through  the  wall  of  the  duct,  or,  failing 
this,  it  may  be  crushed  from  without  by 
means  of  carefully -padded  forceps,  the  frag- 
ments being  afterwards  squeezed  onwards 
through  the  duct,  or  back  into  the  gall- 
bladder and  thence  removed.  Finally,  the 
condition  of  the  ducts  should  be  thoroughly 
explored,  in  order  to  make  sure  that  no 
obstruction  remains. 

A  rubber  drainage-tube  is  now  inserted 
in  the  gall-bladder,  and  the  abdominal  in- 
cision is  closed  around  it  by  sutures  which 
must  include  the  edges  of  the  divided  peri- 
toneum, together  with  those  of  the  opening 
in  the  gall-bladder.  A  carbolised  sponge  is 
placed  over  the  end  of  the  tube,  and  an 
antiseptic  dressing  is  applied  over  all.  The 
discharge  of  bile  is  usually  very  profuse  for 
the  first  thirty-six  or  forty-eight  hours,  after 
which  it  gradually  lessens  in  amount.  The 
sutures  may  be  taken  out  at  the  end  of  a 
week,  but  the  tube  should  not  be  removed 
until  all  discharge  has  practically  ceased. 
The  fistulous  opening  left  by  it  usually 
heals  of  itself  in  the  course  of  a  few  weeks ; 
but,  failing  this,  it  may  be  readily  closed  by 
operation. 

Another  plan  of  treatment,  which  was 
adopted  in  one  case  by  the  writer,  consists 
in  closing  the  gall-bladder  incision,  after 


removal  of  the  calculi,  by  means  of  a  con- 
tinuous silk  suture  involving  only  the  mus- 
cular and  peritoneal  coats ;  the  sac  is  then 
dropped  in,  and  the  abdominal  incision  is 
closed  in  the  usual  way.  The  objection  to 
this  procedure  without  drainage,  lies  in  the 
fact  that  it  may  not  be  always  possible  to 
make  quite  certain  that  all  obstruction  has 
been  removed  at  the  time  of  operation; 
for,  if  such  be  not  the  case,  the  rapid 
accumulation  of  bile  or  mucus  might  tend 
to  force  open  the  incision  in  the  gall-bladder, 
and  thus  allow  of  the  escape  of  its  contents 
into  the  peritoneal  cavity. 

A  farther  modification  of  the  usual  opera- 
tion, proposed  by  Dr.  Gaston  of  Atlanta, 
U.S.A.,  with  a  view  to  obviate  the  dangers 
of  an  unrelievable  obstruction  of  the  common 
duct,  aims  at  the  establishment  of  a  perma- 
nent artificial  communication  between  the 
gall-bladder  and  the  duodenum.  It  is  con- 
ceivable that  the  procedure  suggested  might 
prove  useful  in  certain  exceptional  instances, 
but  so  far  its  value  has  not  been  tested  in 
the  human  subject. 

Cholecystectomy.  —  Excision  of  the 
delated  gall-bladder  has  been  advocated  by 
Prof.  Langenbuch  of  Berlin.  The  operation, 
however,  apart  from  the  immediate  risks 
entailed  by  its  performance,  does  not  neces- 
sarily ensure  restoration  of  patency  to  the 
common  duct,  and  cannot  therefore  be  said 
to  afford  any  advantage  over  the  more 
usual  method  of  treatment  in  these  cases. 
William  Appleton  Meeedith. 

CHOP  ART'S  AMPUTATION.     See 

Foot,  Amputations  in  the. 

CHORDEE.  — In  the  acute  stage  of 
gonorrhoea  the  patient  usually  suffers  at 
night,  when  in  bed,  from  frequent  attacks 
of  very  painful  erection,  with  bending  and 
slight  twisting  of  the  penis.  The  concavity 
of  the  arc  is  almost  always  directed  down- 
wards, but  some  few  instances  have  been 
observed  of  lateral  and  also  of  upward 
bending.  This  condition  is  the  result  of 
acute  inflammation  along  the  urethra  and 
of  general  congestion  of  the  penis.  The 
erections  are  excited  by  irritation  of  the 
prostate,  and  the  associated  pain  is  due  to 
the  congested  and  engorged  condition  of 
the  penile  spongy  tissue.  The  walls  of  the 
urethra,  together  with  the  peri-urethral 
tissue,  and  more  or  less  of  the  corpus  spon- 
giosum being  stiffened  in  consequence  of 
inflammatory  deposit,  become  far  less 
extensile  than  the  other  structures  of  the 
penis,  and  so,  as  the  corpora  cavernosa  be- 
come distended,  yield  but  in  a  slight  degree. 
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This,  which  is  the  generally  accepted  view 
as  to  the  causation  of  chordee,  has  been  op- 
posed by  Mr.  Milton,  in  whose  opinion  the 
bending  of  the  penis  is  due  to  spasm  of  the 
special  musculEir  elements  of  the  urethra. 
For    the    treatment    of   chordee,    see 

G0N0ERH(EA. 

CHOROID,  Diseases  of  the.  — The 
choroid  is  a  vascular  membrane  which 
lines  the  posterior  part  of  the  eyebaU,  as 
far  forward  as  to  the  margin  of  the  cihary 
body  (q.  v.),  and  is  interposed  between  the 
retina  and  the  sclera.  It  is  perforated  for 
the  passage  of  the  optic  nerve,  and  is  loosely 
attached  to  the  sclera  by  a  very  sHght 
connective  tissue  until  it  reaches  the  ciliary 
region,  where,  as  well  as  in  the  immediate 
neighbourhood  of  the  nerve -entrance,  the 
connection  between  the  two  structures  is 
closer  and  more  intimate.  The  choroid 
consists  essentially  of  a  web  of  blood- 
vessels, which  are  coarser  and  larger  on 
the  side  turned  towards  the  sclera,  and 
capillary  on  the  side  turned  towards  the 
retina.  The  principal  veins  of  the  choroid 
are  arranged  m  a  series  of  whorls,  called 
vortices,  five  or  six  in  number,  the  veins 
of  each  vortex  running  to  a  common  centre, 
and  there  miiting  in  a  single  vein,  which 
passes  out  of  the  eye  through  an  obHque 
channel  in  the  sclera.  Internal  to  the  vor- 
tices there  is  a  layer  of  vessels  of  smaller 
size,  and  internal  to  these  there  is  the  so- 
called  chorio-capillaris.  The  intervascular 
meshes  of  the  membrane  contain  a  variable 
amount  of  pigment,  usually  of  a  dark  cho- 
colate-brown colour,  and  between  the  chorio- 
capillaris  and  the  perceptive  layer  of  the 
retina  there  is  a  layer  of  pavement -epi- 
thelium, the  cells  of  which,  in  dark  eyes, 
are  loaded  with  pigment  to  such  an  ex- 
tent that  the  layer  is  rendered  practically 
opaque,  and  conceals  the  choroidal  struc- 
ture from  ophthalmoscopic  examination. 
This  layer  of  pigmented  epithehum  was 
formerly  described  as  part  of  the  choroid, 
but  most  modem  histologists  refer  it  to 
the  retina.  By  its  intermediation,  the  two 
membranes  are  in  intimate  union  with 
each  other,  and  tjie  perceptive  layer  of  the 
retina  derives  its  nourisnment  from  the 
chorio-capiHaris.  "Besides  connective  tissue, 
blo^cr-ve'sseTs7  and  pigment,  the  choroid 
contains  many  filaments  derived  from  the 
short  ciliary  nerves,  and  the  long  cihary 
nerves  pass  forward  between  it  and  the 
sclera  until  they  approach  the  cihary  region. 
In  man,  the  choroid  has,  presumably,  no 
other  function  than  to  provide  for  the  nutri- 
tion of  the  retina,  and  to   convey  vessels 


and  nerves  to  the  cUiary  body  and  iris,  but 
in  some  of  the  lower  animals  it  is  compara- 
tively more  voluminous,  and  in  many  birds 
it  projects  into  the  cavity  of  the  eyeball  in 
a  large  fold  called  the  jpecten.  There  is 
reason  to  beheve  that,  in  such  conditions, 
it  ministers  to  accommodation  by  permit- 
ting considerable  variations  in  the  quantity 
of  blood  which  is  contained  within  the  eye 
at  different  times. 

Ophthahnoscojpy. — Our  knowledge  of  the 
diseases  of  the  choroid  is  derived  chiefly  from 
the  ophthalmoscope,  and  hence  the  normal 
aspect  of  the  membrane  is  the  first  point 
which  requires  description.  This  aspect 
depends  entirely  upon  the  amount  of  pig- 
ment which  it  contains.  In  the  dark  races, 
and  even  in  dark  Europeans,  the  choroid 
itself  is  invisible,  being  completely  screened 
from  view  by  the  layer  of  pigmented  epi- 
thehum, which  presents  a  uniform  dark 
brownish-red  surface,  broken  by  the  com- 
paratively white  circle  of  the  optic  disc, 
and  seen  through  the  slight  opalescence  of 
the  retina.  In  Europeans,  with  brown  or 
hazel  eyes,  it  is  seldom  possible  to  see  cho- 
roidal vessels.  In  them  the  membrane 
forms  a  red,  or  orange-red,  background, 
against  which  the  retina  itself  is  scarcely 
visible,  although  the  arborescent  ramifica- 
tions of  its  blood-vessels  are  conspicuous. 
As  seen  in  the  direct  method  of  ophthal- 
moscopic examination,  the  choroidal  back- 
ground assumes  a  finely  granular  appear- 
ance, and  the  optic  disc  is  often  bordered 
by  a  crescentic  line,  or  even  by  a  complete 
circle,  of  pigment,  which  appears  almost 
black  by  contrast.  In  very  hght  eyes,  pig- 
ment is  comparatively  absent,  both  from 
the  epithehal  layer  and  from  the  choroidal 
tissue,  and  in  such  conditions  the  latter  is 
conspicuous.  The  vessels  of  the  choroid 
are  distinguished  fi:om  those  of  the  retina 
not  only  by  their  situation  on  a  deeper 
plane,  but  also  by  the  manner  of  their 
arrangement.  The  retinal  vessels  are  ar- 
borescent in  their  distribution;  the  larger 
vessels  of  the  choroid,  which  form  radii  to 
the  centres  of  the  vortices,  are  almost 
parallel  to  one  another.  In  very  hght  eyes, 
the  inner  surface  of  the  sclera  is  visible 
through  the  meshes  of  the  choroidal  vessels, 
which  then  evidently  rest  upon  a  white 
background. 

In  certain  morbid  conditions  the  pave- 
ment epithehum  of  even  dark  eyes  loses  its 
pigment,  and  exposes  the  choroidal  tissue 
to  view.  When  this  occurs,  the  paraUel 
vessels  are  seen  to  be  separated  by  more  or 
less  linear  interspaces,  which  are  filled  by 
the  loose  pigment  of  the  choroidal  stroma, 
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and  hence  appear  dark  by  comparison  with 
the  vessels.  The  resulting  striation,  which 
is  manifestly  behind  the  retina,  and  over 
which  the  retinal  vessels  pursue,  indepen- 
dently, their  arborescent  course,  presents  a 
very  curious  and  interesting  picture. 

The  vessels  of  the  retina  are  chiefly 
contained  in  the  anterior  layer  of  that 
membrane,  which  consists  essentially  of 
nerve-fibres  and  connective  tissue.  Be- 
tween this  layer  and  the  choroid  other 
retinal  layers  are  interposed,  which  consist 
essentially  of  nervous  elements,  with  but 
httle  connective  tissue,  and  which  scarcely 
at  all  modify  the  ophthalmoscopic  image. 
When  the  retina  itself,  or  rather  the  con- 
nective tissue  of  the  fibre-layer,  becomes 
the  seat  of  morbid  changes,  these  must 
inevitably,  in  some  degree,  conceal  the 
retinal  vessels  from  view,  and,  conversely, 
when  the  retinal  vessels  are  plainly  visible, 
the  retina  itself  must  be  free  from  disease. 
Hence,  when  there  is  any  morbid  appear- 
ance in  the  fandus  of  the  eye,  and  when, 
across  and  in  front  of  this  morbid  appear- 
ance, between  it  and  the  spectator,  the 
retinal  vessels  pass  in  an  unchanged  con- 
dition, the  inference  is  inevitable  that  the 
appearance  is  posterior  to  the  retina,  or, 
generally  speaking,  that  it  is  in  the  choroid. 
The  chief  exception  to  this  statement  is 
furnished  by  the  disease  commonly  de- 
scribed as 'pigmentary  retinitis,'  a  disease 
which  affects  chiefly  the  contiguous  layers 
of  the  retina  and  choroid  at  their  surfaces 
of  apposition,  and  which,  in  the  vn'iter's 
opinion,  should  be  classed  among  choroidal 
affections  rather  than  among  those  of  the 
retina. 

A  patch  of  inflammation  in  the  choroid 
is  Hable  to  produce  two  marked  changes, 
obHteration  and  atrophy  of  the  blood-vessels 
of  the  affected  area,  and  displacement  of 
its  pigment.  These  changes  produce  trans- 
parency of  the  tissue,  and  hence  render 
the  sclera  plainly  visible.  The  seat  of  a 
locaHsed  choroiditis  will  usually  be  left  as 
a  white  spot,  surrounded  by  a  narrow  black 
border.  The  whiteness  is  that  of  the  inner 
surface  of  the  sclera,  and  it  vidll  sometimes 
be  broken  or  diversified  by  remains  of  the 
original  choroidal  stroma.  The  black  bor- 
der consists  of  displaced  pigment,  which 
has  infiltrated  the  ring  of  tissue  immediately 
around  the  inflamed  structure. 

Pathology. — The  anatomical  position  and 
relations  of  the  choroid  render  it  liable  to 
become  implicated  in  morbid  changes  which 
originate  in  other  tissues.  It  not  infre- 
quently participates  in  inflammations  of 
the  sclera  at  the  two  regions  where  it  is  in 


close  union  with  that  structure,  and  we 
then  have  the  conditions  which  have  been 
described  under  the  names  of  *  sclej;o-cl]nT;m'.. 
cWim  f^yj^^n'or '  {see  CiLiARY  BoDY,  Diseases 
of  the),  and  '  sclero-chproiditis  posterior  ' 
{see  Kefraction,  Errors  ot).  It  is  pi:one>o 
participate  in  iritis^  which  may  extend  to 
it  by  direct  contiguity,  constituting  irido- 
choroiditis.  It  is  still  more  prone  to  par- 
ticipate in  fiyf^lit.iH.  It  is  early  involved 
in  that  general  plastic  inflammation  of  the 
eye  which  is  called  svmpathetic  ophijhal- 
mia,  or  in  that  still  more  rapidly  destruc- 
tive form  of  general  inflammation  lead- 
ing on  to  suppui'ation,  which  sometimes 
foUows  surgical  or  accidental  injury,  and  is 
sometimes  produced  by  blood-poisoning. 
It  suffers  in  all  forms  of  glaucoma,  whether 
primary  or  secondary,  its  siiare  in  these 
various  affections  does  but  constitute  a 
compKcation  of  them,  and  will  be  found 
described  in  the  articles  in  which  they 
hold  the  first  place.  The  v^riter  proposes 
here  to  confine  his  attention  to  those  dis- 
eases of  the  choroid  which,  as  far  as  can 
be  ascertained,  originate  in  the  membrane 
itself. 

The  history  of  development  proves  the 
choroid  to  be  essentially  a  dermal  structure, 
and  many  of  its  diseases  bear  a  marked 
analogy  to  those  which  affect  the  skin. 
They  are  of  high  importance  to  vision, 
but  they  owe  this  importance  to  the  acci- 
dent of  locality.  An  inflammation  of  the 
choroid  strikes  at  the  root  of  the  nutrition 
of  the  perceptive  elements  of  the  retina ; 
and  hence,  when  it  occurs  anywhere  near 
the  centre  of  the  fundus,  it  is  always  at- 
tended by  early  and  great  disturbance  of 
vision.  Where  the  disease  passes  into 
atrophy,  the  perceptive  elements  of  the 
retina  participate  in  the  change,  and  a 
permanent  blind  spot,  of  situation  and 
magnitude  corresponding  to  that  of  the 
atrophy,  will  be  the  result.  In  this  respect, 
the  inflammations  of  the  choroid  present 
a  marked  contrast  to  those  of  the  retina. 
The  latter  are  chiefly  situated  in  the  con- 
nective tissue  of  the  fibre-layer,  and  hence, 
even  when  the  morbid  changes  are  very 
conspicuous,  they  may  not  affect  vision 
at  all. 

Inflammation. — The  various  forms  of 
primary  choroiditis  have  been  distingmshed 
by  names  more  or  less  descriptive  of  the 
aspects  which  they  usually  present,  so  that 
choroiditis  has  been  called  disseminated, 
areolar,  wandering,  circumscribed,  and  the 
like.  The  differences  thus  noted  are  some- 
times rather  accidental  than  essential ;  and 
the  points  of  chief  importance,  in  any  case, 


288 


Choroid,  Diseases  of  the 


are  to  determine  whether  or  not  the 
disease  is  syphilitic,  and  whether  it  is  con- 
fined to  peripheral  portions  of  the  mem- 
brane, or  is  Hkely  to  extend  to  the  neigh- 
bourhood of  the  yellow  spot. 

Disseminated  choroiditis. — In  the  typi- 
cal form  the  fundus  of  the  eye  is  sprmkled 
over  with  spots,  which  may  be  compared 
to  those  of  a  cutaneous  eruption.  Each 
spot,  in  its  origin,  has  been  a  sort  of  pimple, 
formed  of  an  aggregation  of  cells  in  the 
choroidal  tissue.  The  pimple  becomes  the 
seat  of  a  locaHsed  inflaromation,  and  ulti- 
mately shrinks,  destroying  in  its  shrinkage 
the  adjacent  tissues,  so  that  its  seat  is 
marked  by  a  sort  of  scar.  This  scar  is  sur- 
rounded by  a  line  of  pigment,  and  its  cen- 
tral parts  are  white,  the  colour  of  the  sclera 
showing  through  the  thin  layer  of  choroidal 
and  retinal  remains  which  the  inflamma- 
tory process  may  have  spared.  The  parts 
around  each  spot  are  not  affected,  and  the 
i  spots  themselves  are  usually  most  abundant 
i  near  the  equatorial  region,  and  compara- 
tively seldom  approach  the  yellow  spot. 
Practically,  they  are  of  little  importance  to 
vision,  insomuch  that  the  occurrence  of  the 
disease  may  have  been  unnoticed.  In  exa- 
mining the  eyes  of  children  who  are  the 
subjects  of  inherited  syphiHs,  it  is  frequently 
found  that  the  more  peripheral  parts  of  the 
fundus  are  sprinkled  over  with  small  white 
dots,  each  encircled  by  a  pigment  line, 
and  showing  that  disseminated  choroiditis 
has  occurred  and  has  been  recovered  from. 
"When  the  earher  stages  of  the  process  can 
be  observed,  each  spot  appears  as  a  shghtly 
yellowish  point,  surrounded  by  a  narrow 
area  of  increased  vascularity,  and  which, 
by  very  careful  ophthalmoscopic  inspection, 
may  be  distinctly  seen  to  be  an  elevation. 
The  yellowish  centre  gradually  passes  into 
the  whiteness  of  atrophy,  and  the  surround- 
ing vascular  area  gradually  passes  into  a 
line  of  pigmentation. 

The  areolar  choroiditis  of  authors  is  a 
form  of  disease  scarcely  distinguishable,  as 
far  as  its  essential  nature  is  concerned, 
from  the  foregoing ;  but,  from  the  locality 
which  it  is  more  prone  to  attack,  it  is  much 
more  serious  in  its  consequences.  The 
process  of  inflammatory  thickening  in  the 

[choroid  seems  to  be  much  of  the  same 
character,  but  the  individual  patches  are 
larger,  they  are  usually  situated  near  to 
the  macular  region,  on  which  they  not  in- 
frequently encroach,  and  they  are  apt  to 
coalesce  with  one  another.  Hence,  even  if 
the  macula  be  spared,  the  ordinary  result  of 
areolar  choroiditis  is  to  obliterate  a  large 
and  irregular  portion  of  the  visual  field- 


The  aspect  presented  by  the  fundus  is  that 
it  is  studded,  around  the  optic  disc  and 
the  macula,  with  oval  or  irregular  patches, 
centrally  white  and  bordered  by  pigment ; 
the  whiteness  of  the  centres  being  often 
broken  by  a  few  remains  of  choroidal  vessels. 
Besides  these  patches  there  will  be  small 
black  spots,  some  of  which  are  probably 
accidental  aggregations  of  pigment,  while 
others,  according  to  some  observers,  are 
fresh  patches  in  an  incipient  stage. 

Wandering  choroiditis. — In  this  form 
there  are  no  sharply  bordered  spots,  either  of 
primary  exudation  or  of  secondary  atrophy, 
but  the  choroidal  surface  is  invaded,  here 
and  there,  by  irregularly  shaped  patches  of 
effusion,  comparable  to  the  frregular  patches 
of  certain  cutaneous  eruptions.  Over  each 
of  these  patches  there  is  a  damping  of  the 
brightness  of  the  tisssue,  and  this  damping 
is  succeeded,  in  time,  by  irregular  pigmen- 
tation, and  by  changes  which  approach,  but 
seldom  quite  amount  to,  absolute  atrophy. 
It  often  happens  that  wandering  choroiditis 
may  exist  for  a  long  period  without  exciting 
attention,  that  it  ultimately  either  actually 
invades  the  macular  region,  or  approaches 
sufficiently  near  to  it  to  produce  disturbance 
of  vision,  and  that,  if  then  treated  with  suffi- 
cient energy,  its  progress  may  be  wholly 
arrested,  and  central  vision  completely  re- 
stored. In  such  cases,  over  the  lateral 
areas,  fn  which  it  had  previously  run  its 
course,  no  improvement  is  usually  to  be 
expected. 

Central  choroiditis. — Besides  the  fore- 
going essentially  chronic  affections,  we 
sometimes  meet  with  choroiditis  in  a  more 
acute  form,  and  it  is  then  apt  to  invade 
the  region  of  the  macula  in  the  first  in- 
stance. The  disease  appears  to  commence 
as  a  patch  of  effusion  in  the  choroid,  im- 
mediately beneath  the  macula.  From  the 
very  first  it  produces  distinct  impairment 
of  central  vision,  the  point  looked  at  ap- 
pearing to  be  obscured  as  by  a  patch  of 
fog ;  while,  in  consequence  of  the  disturb- 
ance of  the  retinal  elements  by  swelling 
underneath  them,  objects  are  distorted,  and 
often  appear  to  be  smaller  than  natural. 
De  Wecker  has  described  this  state  as  being 
almost  invariably  syphilitic,  and  as  appear- 
ing between  the  ordinao-y  secondary  and 
tertiary  periods,  often  many  years  after  the 
primary  infection.  He  attaches  great  im- 
portance, as  a  diagnostic  sign  of  syphiHs, 
to  a  very  slight  turbidity  of  the  vitreous, 
situated  chiefly  in  the  layers  nearest  to  the 
retina,  and  presenting  an  aspect  as  if  the 
humour  were  beset  with  fine  dust  particles. 
This  special  form  of  turbidity  usually  ob- 
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tains,  at  first,  only  in  front  of  the  macula, 
and  is  only  to  be  observed  by  the  very 
careful  use  of  the  ophthalmoscope.  It  is 
probably  the  physical  cause  of  an  appear- 
ance frequently  described  by  patients — a 
sort  of  quivering  or  shimmering  in  the  fog 
by  which  the  objects  of  direct  vision  are 
obscured.  Such  cases  are  always  of  great 
gravity ;  and  the  appearance  of  a  central 
visual  cloud,  in  a  patient  known  to  have 
suffered  from  syphilis,  is  a  matter  which 
calls  for  prompt  action  on  the  part  of  the 
surgeon.  Under  the  most  favourable  con- 
ditions, syphilitic  central  choroiditis  is 
likely  to  be  a  serious  and  protracted  affec- 
tion ;  which,  if  neglected  at  the  outset,  will 
almost  inevitably  extend  to  the  retina,  and 
may  involve  both  this  structure  and  the 
choroid  in  one  common  ruin,  with  conse- 
quent total  destruction  of  vision. 

Treatment. — In  the  treatment  of  choroid- 
itis, the  chief  matters  to  be  taken  into  ac- 
count are  the  degree  of  acuteness  of  the 
disease,  the  extent  in  which  it  seems  to 
threaten  the  region  of  the  macula  with 
invasion,  and  the  evidence  for  or  against  its 
being  of  a  syphilitic  character. 

In  a  certain  proportion  of  cases,  in 
patients  who  apply  on  account  of  some 
superficial  ocular  trouble,  or  of  some  error 
of  refraction,  we  may  find  the  more  peri- 
pheral parts  of  the  fundus  studded  over 
with  the  scars  of  disseminated  choroiditis. 
If  the  central  vision  is  good,  and  if  the 
ophthalmoscope  discovers  nothing  but  scars, 
no  spots  of  apparently  recent  disease,  we 
may  consider  that  we  are  looking  at  the 
relics  of  a  past  storm,  and  may  dismiss  the 
scars  from  consideration  as  completely  as 
we  should  dismiss  the  scars  of  small-pox. 

In  cases  of  areolar  choroiditis,  or  in 
cases  of  wandering  choroiditis  in  which 
vision  has  recently  become  affected,  we 
shall  probably  find,  besides  more  or  less 
atrophic  or  degenerative  change,  places  in 
wliich  some  active  mischief  is  in  progress. 
Here  and  there,  the  brightness  of  the  cho- 
roidal colour  will  be  somewhat  damped  by 
effusion,  and  a  careful  use  of  the  ophthal- 
moscope will  perhaps  show  that,  in  these 
places,  the  retina  is  somewhat  raised  by 
subjacent  sweUing.  The  bending  of  the 
retinal  vessels,  as  they  pass  over  the  margin 
of  a  suspicious  spot,  will  often  afford  evi- 
dence of  its  being  on  a  higher  level  than  the 
parts  immediately  aroimd  it.  When  such 
appearances  are  presented  it  is  necessary 
to  recognise  the  existence  of  grave  peril  to 
the  sight,  and  to  insist  upon  the  necessity 
of  submission  to  careful  and  even  rigorous 
treatment. 

VOL.  I. 


Having,  in  the  first  place  determined, 
whenever  the  determination  is  possible,  the 
presence  or  absence  of  a  syphihtic  taint, 
the  next  care  of  the  surgeon  must  be  to  in- 
vestigate thoroughly  the  general  conditions 
of  the  patient,  with  regard  both  to  function 
and  to  diathesis.  The  urine  should  be 
examined,  not  in  a  perfunctory  manner, 
but  thoroughly ;  with  reference  to  quantity 
and  specific  gravity,  and  to  amount  of  urea, 
as  well  as  with  reference  to  albumen  and 
sugar,  to  Hthates  or  phosphates.  The  liver 
should  be  examined  by  palpation  in  the 
erect  posture ;  and,  in  a  large  proportion  of 
cases,  there  will  be  good  reason  for  com- 
mencing the  treatment  by  the  administra- 
tion of  two  or  three  doses  of  a  mercurial 
alterative,  followed  by  moderate,  but  suffi- 
cient, purgation.  The  ordinary  regimen  and 
habits  of  Hfe  should  also  be  inquired  into, 
and  corrected  if  found  to  be  ill-regulated. 

AVhen  these  preliminaries  have  received 
attention,  and  when  no  syphihtic  taint  is 
discoverable,  the  medicine  which  the  writer 
has  found  most  efficacious  is  the  mercurial 
perchloride,  given  to  an  adult  in  doses  of 
the  sixteenth  of  a  grain  three  times  a  day, 
and  usually  combined  with  a  small  quan- 
tity, say  three  to  five  minims,  of  the 
tincture  of  perchloride  of  iron.  Many 
practitioners  direct  such  a  combination  to 
be  taken  innnediately  after  food ;  but  it 
will  sometimes  be  found  that  this  course  is 
followed  by  dyspepsia,  as  if  the  iron  inter- 
fered with  the  secretion  of  the  gastric  juice. 
Sir  Henry  Thompson  has  pointed  out  that, 
when  this  happens,  the  iron  will  often  be 
perfectly  well  borne  if  its  administration  is 
deferred  until  three  hours  have  elapsed 
after  a  meal. 

An  important  adjunct  to  treatment  will 
often  be  the  abstraction  of  blood  from  the 
temple  by  Heurteloup's  or  some  other 
artificiaHeech.  The  process  is,  in  fact,  a 
form  of  cupping,  and  it  is  more  advanta- 
geous than  the  use  of  the  natural  leech, 
which  abstracts  the  blood  more  slowly,  and 
after  prolonged  suction  which  produces  a 
congested  state  of  all  the  neighbouring 
parts.  About  two  fluid-ounces  of  blood 
should  be  taken  quickly,  and  the  bleeding 
may  be  repeated  from  time  to  time,  accord- 
ing to  the  local  and  general  conditions  of 
the  patient.  It  is  desirable  entirely  to  screen 
the  eye  from  light  for  some  hours  after  the 
bleeding ;  and,  for  this  purpose  the  little 
operation  is  best  performed  at  nightfall. 
The  patient  should  remain  in  bed  during 
the  whole  of  the  next  day,  in  a  completely 
darkened  room,  and  should  not  be  exposed 
to  light  until  the  morning  of  the  third  day. 
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Even  then,  the  exposure  should  be  carefiil 
and  gradual ;  and,  especially  in  the  spring 
and  summer  seasons,  dark  spectacles  should 
be  worn  in  fuU  daylight.  All  ftmctional 
use  of  the  eyes,  even  if  one  of  them  is  quite 
sound,  should  be  strictly  forbidden,  and  a 
reader  and  amanuensis  must  be  employed 
if  there  should  be  any  business  which  im- 
peratively requires  attention. 

The  absorption  of  effased  materials 
may  often  be  much  promoted  by  the  use 
of  pilocarpine  diaphoresis,  which  serves  to 
empiy  tlie  bloda-VSSSeia  without  exhausting 
the  patient.  The  best  preparation  for  the 
purpose  is  the  pilocarpine  hydrochlorate,  in 
the  form  of  a  ten  per  cent,  solution  in  dis- 
tilled water.  For  an  adult,  two  minims  of 
this  solution  may  be  injected  hypodermi- 
cally  as  a  commencing  dose,  and  it  will 
generally  be  found  that  three  or  four  minims 
may  be  given  on  subsequent  occasions. 
The  patient  should  go  to  bed,  with  warm 
coverings,  and  the  dose  should  be  given 
about  an  hour  after  breakfast.  The  place 
of  injection  is  immaterial,  although  the 
first  signs  of  perspiration  will  appear  in  the 
immediate  neighbourhood  of  the  puncture. 
In  some  people,  the  diaphoresis  will  be  at- 
tended by  free  saUvation.  The  whole  effect 
terminates  in  about  three  hours,  after  which 
time  the  patient  may  rise,  be  rubbed  dry, 
and  return  to  his  or  her  usual  avocations. 

By  the  adoption  of  such  a  course  as  this, 
the  progress  of  the  disease  will  often  be 
arrested,  and  the  central  vision,  if  it  were 
only  beginning  to  suffer,  wiU  be  restored. 
Even  when  good  results  are  speedily  ob- 
tained, it  is  desirable  to  continue  the  mer- 
curial perchloride  for  several  weeks,  and  at 
all  events  as  long  as  any  appearance  of 
effusion  or  recent  mischief  is  visible  with 
the  ophthalmoscope ;  and  only  to  permit  a 
very  slow  and  careful  return  to  the  func- 
tional use  of  the  affected  organ  or  organs. 

In  the  more  acute  cases  of  disturbance 
of  central  vision,  with  the  appearance  of  a 
quivering  cloud  over  the  fixing  point  and 
with  distortion  of  objects,  the  surgeon  has 
to  deal  with  an  acute  and  highly  perilous 
syphilitic  affection.  De  Wecker  advises 
that  recourse  should  be  had  to  rapid  mer- 
curialisation,  preferably  by  inunction ;  but 
the  writer  is  strongly  of  opinion  that  mer- 
cury, as  a  means  of  arresting  the  present 
S3rmptom  in  the  late  forms  of  syphilis, 
whatever  that  present  symptom  may  be,  is 
decidedly  less  trustworthy  than  iodide  of 
potassium,  given  energetically  in  the  largest 
doses  which  can  be  borne.  He  would 
begin  with  ten  grains  three  times  a  day, 
and  would  increase  or  diminish  this  quantity 


according  to  its  effects.  If  symptoms  of 
iodism  should  occur,  the  dose  should  be 
diminished  to  any  necessary  extent.  If 
there  were  prompt  improvement,  and  if 
this,  after  the  lapse  of  a  short  time,  seemed 
to  be  no  longer  continued,  the  dose  should 
be  increased  again  and  again,  if  the  de- 
scribed conditions  should  recur.  The  facts 
which  point  to  the  great  value  of  the  iodide 
in  arresting  a  syphilitic  symptom  at  a  late 
period  of  the  disease,  point  also  to  its  re- 
markable inefficacy  as  against  the  syphilitic 
taint — a  taint  which  can  only  be  eradicated, 
when  it  can  be  eradicated  at  all,  by  the  per- 
sistent use  of  mercury.  In  such  a  case  as 
that  now  under  consideration,  the  object  of 
the  writer  would  be,  first  to  save  the  eye 
from  destruction  by  the  iodide  of  potassium, 
and  then  to  cure  the  patient  of  his  syphihs 
by  mercury,  which,  for  this  purpose,  should 
be  continued  for  something  like  a  twelve- 
month. In  any  instance  in  which  the  ad- 
ministration of  the  iodide  was  not  followed 
by  speedy  improvement,  that  is  to  say,  by 
improvement  within  the  first  four  or  five 
days,  it  would  be  most  judicious  to  lay  it 
aside,  and  to  proceed  at  once  to  mercurial 
treatment,  not  in  the  manner  advised  for 
the  milder  forms  of  choroiditis,  but  so  as  to 
produce  a  trace  of  effect  upon  the  gums  as 
speedily  as  possible.  For  this  purpose,  the 
surgeon  would  have  his  choice  between 
inunction,  fumigation,  and  administration 
by  the  mouth,  and  would  be  much  guided 
by  the  general  state  and  surroundings  of  the 
patient. 

In  many  instances,  the  slight  turbidity  of 
the  vitreous  body,  which  has  been  already 
noticed,   is   prone   to   pass   into    turbidity! 
of  a  coarser  kind,  composed  of  flocculenti 
masses  of  exudation-material;    and  these,' 
by  their   ready  mobihty   within  the   eye, 
show  that   the  vitreous  itself  has  under- 
gone fluid  degeneration.     Such  a  condition 
affords  ground  for    a    very    unfavourable 
prognosis,  since  absorption  of  effused  pro- 
ducts within  the  vitreous  is  accomphshed 
with  extreme  slowness,  even  if  at  all ;  and 
their  formation  indicates  the  existence  of  a 
very  serious  amount  of  morbid  change.    It 
sometimes  occurs,  however,  that  the  affec- 
tion of  the  choroid  will  subside  under  treat- 
ment and  that  the  function  of  the  retina 
may  be  preserved,  while  the  flocculi  remain 
almost  unaltered,  and  produce  obscuration 
of  objects  only  when  they  chance  to  intervene 
between  the  point  looked  at  and  the  yellow 
spot.     In  the  worst  cases,  the  extension  of  t 
the  disease  is  not  confined  to  the  vitreous  I 
body,  but  passes  forwards  to  the  iris  and  to  I 
the  cornea,  leading  to  the  deposit  of  nume-   ' 
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rous  dots  of  inflammatory  deposit  upon  the 
posterior  surface  of  the  latter  membrane,  as 
well  as  to  general  turbidity  of  its  structure. 
When  such  complications  occur,  they  leave 
but  little  hope  of  a  favourable  issue.  See 
Keratitis  punctata,  under  Cornea,  Inflam- 
mation of  the. 

In  some  instances  the  effusions  which 
are  occasioned  by  choroiditis  produce  de- 
tachment of  the  retina,  and  in  others  they 
are  poured  out  between  the  choroid  and  the 
sclera,  and  detach  both  the  internal  mem- 
branes together.  The  ophthalmoscopic  ap- 
pearances are  much  the  same  in  both  cases, 
save  that,  when  the  retina  is  detached  alone, 
it  possesses  a  certain  degree  of  mobility,  and 
floats  up  and  down  within  the  eye  some- 
thing in  the  manner  of  the  sheet  by  which 
waves  are  imitated  upon  the  stage.  When 
the  retina  and  choroid  are  detached  toge- 
ther, the  greater  thickness  and  firmness  of 
the  combined  structures  prevents  the  occur- 
rence of  these  floating  movements,  and  fur- 
nishes a  symptom  by  which  the  nature  of 
the  elevation  may  be  determined.  The  only 
available  treatment  is  to  puncture  the  scle- 
rotic in  the  region  of  the  detSflMlfilH, 'RO  y,s 
to  allow  the  sub -choroidal  fluid  to  escape, 
and  to  permit  the  detached  structures  to 
return  to  their  natural  position.  In  some 
instances  this  procedure  has  certainly  been 
beneficial,  and  reunion  to  some  extent  ap- 
pears to  have  occurred.  In  order  to  make 
the  puncture  the  eye  should  be  brought 
under  the  influence  of  cocaine,  and  then, 
the  place  of  detachment  having  been  exactly 
ascertained,  the  conjunctiva  should  be  drawn 
aside,  and  a  cutting-needle  thrust  into  the 
eyeball  somewhat  obliquely,  and  turned 
slightly  on  its  axis  as  soon  as  the  escape  of 
fluid  shows  that  sufficient  penetration  has 
been  effected.  When  the  fluid  has  all 
escaped  the  needle  is  withdrawn,  and  the 
conjunctiva  is  suffered  to  return  to  its 
proper  position,  so  as  to  cover  the  scleral 
puncture.  No  dressing  will  usually  be  re- 
quired beyond  a  slight  pad  to  maintain 
closure  of  the  lids  during  the  healing  pro- 
cess. The  writer's  own  experience  of  the 
effects  of  this  procedure  is  less  favourable 
than  the  accounts  which  have  been  given 
of  it  by  others  ;  but  it  is  at  least  tolerably 
certain  to  do  no  harm. 

In  cases  which  terminate  unfavourably, 
and  in  which  choroiditis  leads  on  to  com- 
plete loss  of  vision,  followed  by  wasting  or 
shrinkage  of  the  eyebaU,  the  shrunken  organ 
is  sometimes  a  source  of  danger  to  its  fellow. 
The  material  effused  into  the  degenerated 
choroid  sometimes  becomes  the  seat  of  cal- 
careous deposits,  and  sometimes  imdergoes 


conversion  into  true  bone.  In  either  of 
these  conditions  the  eye  is  apt  to  become 
painful  and  tender,  and  there  have  been 
several  instances  in  which  it  has  excited 
sympathetic  ophthalmia.  It  is  therefore 
always  desirable,  when  an  atrophied  eye  is 
tender  to  the  touch,  and  especially  when  it 
can  be  felt  to  contain  hard  deposits,  to  anti- 
cipate danger  by  enucleation. 

Supjpurative  choroiditis. — A  brief  re- 
ference has  already  been  made  to  the 
acute  form  of  choroiditis  which  leads  ra- 
pidly on  to  suppuration,  and  which,  in  the 
majority  of  instances,  is  either  traumatic 
or  septicsemic.  In  the  '  acute  panophthal- 
mitis '  which  sometimes  follows  the  eX' 
traction  of  cataract,  the  choroid  is  only 
secondarily  affected  by  extension  from  the 
parts  actually  implicated  in  the  operation ; 
but  in  cases  of  septicaemia,  puerperal  or 
other,  we  frequently  see  almost  complete 
loss  of  vision,  while  the  iris  and  cornea  as 
yet  participate  but  slightly  in  the  morbid 
action.  This,  in  such  instances,  probably 
commences  in  the  venous  plexus  of  the 
choroid.  Not  only  the  iris,  but  all  the 
other  structures  contained  within  the  eye- 
ball, speedily  become  involved  in  the  in- 
flammation, which  can  scarcely  be  said  tc 
admit  of  treatment,  and  which  occurs  as 
an  accidental  compHcation  of  a  severe  and 
dangerous  constitutional  malady.  The  dis- 
tension of  the  eyeball  is  apt,  however,  to  be 
extremely  painM,  and  the  pain  thus  arising 
may  be  relieved,  generally  speaking,  by  in- 
q^sing  the  sclerotic  with  sufficient  freedom 
to  give  exit"  to  pus  and  other  morbid,  pro- 
ducts. The  expediency  of  making  the 
necessary  incision  woidd  depend  greatly 
upon  the  general  state  of  the  patient,  but 
the  best  situation  for  it  would  usually  be 
between  the  external  and  inferior  recti 
muscles,  on  a  line  extending  from  the 
ciliary  region  almost  to  the  entrance  of  the 
optic  nerve. 

Hemorrhages. — The  choroid  is  some- 
times the  seat  of  haemorrhages,  the  pathology 
of  which  is  obscure,  but  which  occur  chiefly 
in  aged  people,  and  probably,  like  some 
retinal  haemorrhages,  point  to  the  existence 
of  general  arterial  degeneration.  The  blood 
may  be  effused  either  between  the  retina 
and  the  choroid,  or  into  the  choroidal 
stroma,  or  between  the  choroid  and  the 
sclera,  or  to  some  extent  in  all  these  situa- 
tions; and  the  ophthalmoscopic  appear- 
ances will  be  governed  partly  by  the  precise 
situation  of  the  blood  and  partly  by  its 
quantity.  Choroidal  haemorrhage  is  attended 
by  sudden  loss  or  great  impairment  of 
vision;  and  the  ophthalmoscope  discovers 
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a  dark  patch,  generally  with  sharply-defined 
borders,  over  which  the  retina  is  visible  as 
a  slightly  opalescent  film,  and  with  the 
continuity  of  its  vessels  unbroken.  As  by 
an  inflammatory  effusion,  the  retina  may 
be  detached  from  the  choroid,  or  the  chroiod 
and  retina  together  may  be  detached  from 
the  sclera;  but,  even  in  the  former  case, 
the  detached  retina  is  but  slightly  tremu- 
lous, being  usually  supported  by  the  blood 
beneath.  After  a  short  time  the  original 
appearances  may  be  greatly  masked  by 
atrophic  or  other  secondary  changes,  and 
by  the  gradual  decolorisation  of  the  clot. 

The  treatment  of  choroidal  haemorrhage 
must  be  conducted  on  general  principles. 
The  first  indication  will  be  to  diminish  the 
probabiHty  of  further  bleeding,  the  next  to 
procure  the  absorption  of  the  blood  which 
has  actually  been  poured  out.  Complete 
functional  rest  of  the  eyes,  complete  quies- 
cence of  the  body,  gentle  purgation,  and 
great  moderation  in  the  quantity  of  fluid 
swallowed,  will  afford  the  chief  means  of 
fulfilling  the  first  indication;  while  the 
second  will  call  for  the  careful  administra- 
tion of  iodide  and  bromide  of  potassium,  of 
perchloride  of  mercury,  or  of  other  remedies 
suggested  by  the  general  condition  of  the 
patient. 

Choroidal  hyper csmia  has  been  described 
by  some  authors.  It  would  be  difficult  to 
deny  that  a  vascular  structure  may  some- 
times contain  an  excessive  quantity  of 
blood ;  but  it  would  be  impossible  to  draw 
any  line  between  physiological  and  patho- 
logical vascularity,  or  to  assign  any  symptom 
by  which  the  alleged  hypersemia  could  be 
recognised  with  certainty. 

Cysts  and  Tumoii/rs. — The  choroid  is 
liable  to  cysts  and  tumours  of  various 
kinds,  the  most  important  of  which  are 
sarcomatous  or  melanotic  growths.  The 
first  indication  of  a  tumour  of  the  choroid 
is  usually  given  by  its  lifting  up  the  retina, 
and  thus  producing  some  disturbance  of  its 
contour.  The  result  of  such  disturbance  is 
that  the  part  of  the  visual  image  which  falls 
on  the  elevated  portion  of  the  retina  wiU 
appear  to  be  distorted.  If  the  tumour  be 
approximately  central,  near  the  yellow 
spot,  the  distortion  thus  produced  wiU 
speedily  force  itself  upon  the  attention  even 
of  the  most  unobservant ;  but,  if  the  tumour 
be  peripheral,  the  distortion,  although  ob- 
vious if  looked  for,  may  long  remain  un- 
noticed by  the  patient.  Whenever  it  is 
complained  of,  a  sHght  elevation  of  the 
corresponding  portion  of  the  retina  will 
usually  be  discoverable  by  the  ophthal- 
moscope,  and  it  is  possible  that  the  colour 


of  the  subjacent  portion  of  the  choroid  may 
be  changed ;  as,  for  example,  that  a  melano- 
tic growth  might  reveal  its  probable  nature, 
even  at  this  early  period,  by  the  dark  tint 
of  the  affected  region.  The  diagnosis  be- 
tween a  morbid  growth  and  a  detachment 
of  the  choroid  will  seldom  present  difficulty, 
since  the  latter  is,  as  a  rule,  attended  by 
diminished  tension,  while  the  growi;h,  for 
obvious  reasons,  is  almost  of  necessity 
attended  by  increased  tension.  If  it  in- 
crease in  bulk,  this  increase  of  tension  soon 
becomes  more  evident,  and  is,  of  course, 
accompanied  by  pain,  as  weU  as  by  other 
consequences  of  irritation  which  soon  tend 
to  conceal  the  details  of  the  case.  When  a 
tumour  commences  at  some  point  between 
the  equator  and  the  ciHary  body,  it  may  be 
visible  through  the  pupil,  either  by  focal 
illumination  or  by  the  ophthalmoscope,  and 
it  may  attain  some  magnitude  before  vision 
is  destroyed ;  but,  in  a  general  way,  com- 
plete detachment  of  the  retina  is  an  early 
consequence  of  any  choroidal  growth.  At 
the  same  time,  the  cornea  is  apt  to  become 
cloudy,  and  the  transparency  of  the  humom'S 
to  be  diminished  by  the  presence  of  effusion ; 
so  that,  except  in  quite  an  early  stage,  it 
will  scarcely  be  possible  to  do  more  than 
determine,  from  the  history  of  the  symptoms 
and  from  the  distension  of  the  eyeball,  that 
some  form  of  morbid  growth  is  inclosed 
within.  If  no  treatment  be  employed,  the 
further  progress  of  the  growth  may  either 
be  to  distend  the  eyeball  as  a  whole,  or  to 
produce  thinning  and  prominence  of  the 
sclera  in  some  one  direction.  See  Orbit, 
Tumours  of  the. 

Treatment, — The  presence  of  a  morbid 
growth  in  the  choroid  calls  imperatively 
for  enucleation  of  the  eye,  as  soon  as  the 
diagnosis  can  be  arrived  at  with  certainty. 
The  melanotic  and  sarcomatous  tumours 
are  prone  not  only  to  recurrence,  but  also  to 
recurrence  in'  other  regions ;  and  the  best 
prospect  of  avoiding  recurrence  is  afforded 
by  early  removal.  Even  cysts,  and  other 
harmless  tumours,  are  certain  causes  of  gi'eat 
pain  and  of  loss  of  sight ;  and  it  is,  generally 
speaking,  impossible  to  arrive  at  certainty 
about  the  nature  of  a  growth  as  long  as  it 
remains  within  the  eye.  When  there  is 
unquestionable  malignancy,  removal  may 
not  only  afford  much  present  relief  from 
suffering,  but  may  also  delay,  possibly  for 
many  years,  the  ultimate  fatal  issue. 

If  the  enucleation  of  an  eye  which  con- 
tains a  mahgnant  tumour  of  the  choroid  be 
too  long  delayed,  the  disease  may  have  crept 
along  the  optic  nerve,  in  which  case  it  is 
manifest  that  speedy  recurrence  must  h& 
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looked  for.  In  performing  enucleation  for 
such  a  tumour,  whether  choroidal  or  re- 
tinal, it  is  always  desirable  to  divide  the 
nerve  at  the  apex  of  the  orbit  instead  of 
inunediately  behind  the  eyeball,  and  this 
may  be  done  without  difficulty  by  the  em- 
ployment of  scissors  with  blades  somewhat 
longer  than  those  commonly  used.  Some 
sm-geons  have  advised  that,  after  the  ordi- 
nary close  section,  the  cut  surface  of  the 
nerve  should  be  examined,  and  that,  if  it 
shows  any  signs  of  the  extension  of  any 
morbid  process,  the  stump  should  be  felt 
for  with  the  finger,  seized  with  strong  toothed 
forceps,  drawn  forward,  and  cut  off  as  far 
back  as  possible.  '  It  is  better  to  anticipate 
such  a  proceeding  by  a  deep  section  in  the 
first  instance,  since  the  complete  removal 
of  the  trunk  of  the  optic  nerve  does  not 
appear  to  diminish  the  fitness  of  the  ulti- 
mate stump  for  carrying  an  artificial  eye. 

CoLOBOMA.  —  Occasionally  coloboma  of 
the  iris  extends  to  the  choroid.  The  de- 
ficiency in  such  cases  is  always  downwards, 
and  is  sometimes  continuous  with  that  of 
the  iris,  sometimes  separated  from  it  by  the 
intervention  of  an  unbroken  ring  of  ciliary 
body.  The  coloboma  of  the  choroid  is  very 
variable  in  its  width,  and  may  either  sur- 
round the  circle  of  the  optic  nerve,  or  may 
stop  short  of  its  lower  margin.  The  gap  is 
seen  with  the  ophthalmoscope  as  a  white 
patch,  of  a  generally  oval  outline,  traversed 
by  more  or  less  wasted  remains  of  the 
retina,  some  vessels  of  which  are  always 
distinguishable.  Beneath  the  coloboma,  the 
sclera  is  usually  somewhat  bulged  out  or 
staphylomatous ;  and  the  portion  of  retina 
which  crosses  it  is  usually  insensitive,  so 
that  the  deficiency  is  marked  by  a  blind 
spot  of  corresponding  position  and  magni- 
tude. The  precise  appearances  differ  much 
in  different  cases;  and  no  treatment  is 
available  in  any  of  them. 

R.  Brudenell  Carter. 

CHOROID,  Iiyuries  of  the.  —  The 
choroid  is  liable  to  participate  in  many 
forms  of  injury  to  the  eyeball,  which  wlU. 
be  noticed  in  the  proper  place,  and  in  which 
its  participation  is  likely  to  give  rise  to  a 
larger  amount  of  intraocular  haemorrhage 
than  would  otherwise  occur.  It  is  also 
liable  to  be  ruptured  by  direct  violence, 
without  injury  to  the  other  tunics ;  as  in 
cases  in  which  the  eye  is  struck  by  the  re- 
bound of  a  twig  or  by  a  tennis -baU.  The 
rupture,  in  such  circumstances,  is  always  by 
contre-coup,  and  usually  occurs  near  the 
entrance  of  the  optic  nerve.  It  is  attended 
by  haemorrhage,   by  which,    for    a    time, 


vision  may  be  entirely  obscured;  but,  in 
most  instances,  improvement  of  sight  is  to 
be  expected  when  the  blood  is  absorbed. 
As  soon  as  an  ophthalmoscope  can  be  em- 
ployed, the  seat  of  the  injury  may  usually 
be  seen,  as  a  linear  or  crescentic  line  or 
lines,  more  or  less  buried  under  coagula ; 
and,  as  the  coagula  disappear,  the  whiteness 
of  the  sclera  may  be  seen  through  the  gap. 
If  the  injury  encroaches  upon  the  region  of 
the  yellow  spot,  central  vision  is  likely  to  be 
practically  destroyed ;  and,  in  other  cases, 
in  which  it  is  at  first  but  little  affected, 
there  is  always  some  risk  of  subsequent 
impairment,  due  to  changes  in  the  nutrition 
of  the  retina,  or  to  the  contraction  of  scar- 
tissue. 

Treatment. — "When  injury  to  the  cho- 
roid is  suspected,  the  only  treatment  called 
for  is  the  use  of  atropine,  of  sedative  lotions 
and  fomentations,  and  complete  rest  of  the 
sound  eye,  until  the  time  comes  at  which 
the  diagnosis  can  be  made  certain  by  the 
aid  of  the  ophthalmoscope.  Inflammatory 
complications,  if  they  should  arise,  must  be 
dealt  with  in  the  usual  way ;  and  no  use  of 
either  eye  should  be  permitted  until  the 
absorption  of  the  effused  blood  is  complete. 
R.  Brudenell  Carter. 

CHRONIC  RHEUMATIC  AR- 
THRITIS.—  An  essentially  chronic  form 
of  joint-disease,  occurring  in  persons  of 
rheumatic  predisposition,  affecting  both 
small  and  large,  one  or  many,  articulations. 
It  may  begin  insidiously  with  gradually 
increasing  pain  and  sweUing,  or  with  more 
acute  local  symptoms.  All  the  tissues  of 
the  joint  are  implicated  by  a  chronic,  ajid 
often  progressive,  inflammatory  process, 
which  appears  to  arise  in  the  cartilages, 
and  engages  successively  the  synovial,  bony, 
and  ligamentous  structures.  Both  sexes 
are  affected,  but  females  in  larger  propor- 
tion, and  the  disease  may  begin  at  any 
period,  from  early  childhood  onwards. 

Cause. — Any  conditions  which  deter- 
mine the  onset  of  symptoms  commonly 
recognised  as  rheumatic,  may  lead  to  this 
disease.  To  state  that  all  persons  are  not 
predisposed  to  rheumatism,  is  to  affirm 
the  existence  in  some  of  a  habit  of  body 
peculiarly  susceptible  to  the  influences 
which  excite  it ;  and  that  such  predisposi- 
tion in  the  nature  of  diathetic  proclivity  is 
found  in  many  individuals,  is  now  believed 
by  some  of  the  best  authorities,  and  the 
writer  holds  this  opinion  very  strongly. 

We  have  now  to  study  the  effects  of  cer- 
tain influences  upon  those  diathetically  pre- 
disposed to  rheimaiatic  disease   in  general- 


'V/caJ!/*^  ffvfUimMn^^ 


"TiiiM**-*^ 'Hv 


i:y4 


Chronic  Rheumatic  Arthritis 


Foremost  amongst  these  must  be  considered 
heredity.  This  counts  for  more  than  was 
formerly  heHeved.  Eecent  careful  inquiries 
on  this  point  furnish  in  most  cases  a  clear  his- 
tory of  rheumatic  ailments  in  the  ancestry. 
An  circumstances  provocative  of  catarrh 
must  be  reckoned  as  potent  existing  causes. 
Hence,  residence  in  low-lying  localities,  on 
sodden  soils,  in  ill-built  or  new  houses,  or 
on  the  ground  floor,  is  frequently  a  cause. 
The  disorder  more  certainly  ensues  upon 
exposure  to  moist  conditions  than  to  mere 
coia.  (joid  and  dry  ciimales  appear  little 
causative.  It  is  unknown  in  the  polar  and 
in  the  equatorial  regions. 

Next  must  be  mentioned  all  causes  lead- 
ing to  exhaustion  and  enfeeblement  of  the 
nervous  system,  including  especially  an 
imperfect  and  innutrient  dietary,  overwork 
of  body  and  mind,  prolonged  grief  and 
anxiety.  In  women  the  frequency  of  on- 
set after  numerous  pregnancies,  hyperlac- 
tation,  and  menorrhagia  is  especially  to  be 
noted.  Occupations  such  as  those  of 
laundry-women,  bakerSj^^nd  stokers  speci- 
ally  anect  tJtiose  persons  who  are  predis- 
posed, the  conditions  obtaining  in  these 
cases  being  exposure  to  damp  heat,  and 
rapid  alternations  of  temperature,  together 
with  vigorous  bodily  labour.  Gardeners 
and  out-door  labourers  are  likewise  ex- 
posed 15y  their  occupations  to  heavy 
muscular  work  and  to  wet,  the  former  also 
to  alternations  of  temperature  when  work- 
ing under  glass.  The  influence  of  moisture, 
I  apart  from  low  temperature,  is  noteworthy 
in  the  cases  of  the  very  rheumatic  peasantry 
in  Ireland  and  the  West  Coast  of  Scot- 
land, where,  in  addition  to  constant  damp- 
pess  of  climate,  habitation,  and  clothing, 
jfche  dietetic  conditions  being  also  unsatis- 
factory, no  severe  cold  is  experienced.  The 
influence  of  exposure  to  night  air  and  of 
chill  after  fatigue  is  very  marked. 

Traumatism,  undoubtedly,  has  much  to 
do  with  the  onset  of  rheumatic  arthritis. 
Local  injuries,  seemingly  trifling,  also  boils 
and  whitlows,  may  set  up  the  disease,  which 
may  thereafter  spread  to  other  articulations. 
Over -use  of  joints  may  also  determine  the 
onset  of  it.  Eheumatic  predisposition  thus 
carries  with  it  a  special  vulnerabiHty.  It 
has  been  taught  that  symmetrical  invasion 
of  joints  alone  indicates  constitutional  taint 
in  this  disease,  but  the  writer  believes  that 
the  local  manifestations  of  the  disorder  are 
often  equally  significant  of  this. 

The  influence  of  diet  has  no  etiological 
bearing  on  rheumatic  arthritis,  save  only 
in  respect  of  insufficiency  and  imperfec- 
tion. 


Amongst  less  weU-recognised  causes  are 
chronic     dysentery,    and    arterio-capiUaryll 
fibrosis  with  contracted  kidney.  w 

Pathology. — The  exact  nosological  posi- 
tion of  this  malady  is  not  yet  fully  deter- 
mined. Space  forbids  a  review  of  aU  the 
opinions  held  at  the  present  time.  Those 
which  commend  themselves  to  the  writer 
may  be  briefly  expressed  under  two  heads  : 
(1)  That  this  disease  is  a  form  of  true 
rheumatism ;  and  (2)  That  many  of  its 
characters  seems  to  be  dependent  on  lesion 
of  the  spinal  cord,  occuiring  thus  speci- 
fically, or  otherwise  excited  secondarily  by 
peripheral  irritation. 

These  views  may  be  b^st  considered  to- 
gether. The  disease  is  one  of  several  mani- 
festations of  the  rheumatic  branch  of  the 
basic  arthritic  diathesis.  Gout  is  regarded 
as  another  branch  of  the  parent  stock. 
This  position  necessarily  entails  an  indirect 
relation  with  all  forms  of  diathetic  arthritic 
disease,  and,  hence,  the  occurrence  of  chronic 
rheumatic  arthritis  is  not  antagonistic  to 
the  onset  of  other  phases  both  of  rheu- 
matism and  gout.  The  disease  may  there- 
fore occur  specifically  in  more  or  less 
grave  form.  Careful  study  of  its  etiology 
further  indicates  that  in  many  cases  the 
disorder  is  symptomatic,  is  '  a  lesion  com- 
mon to  several  kinds  of  ailment '  (Ord), 
capable  of  provocation  by  varied  sources 
of  peripheral  irritation,  amongst  which 
may  be  enumerated  injuries,  over-use  of 
joints,  and,  in  particular,  irritative  condi- 
tions of  the  genitaha,  as  gonorrhoea,  ure- 
thritis, ovario -uterine  troubles,  &c.  Symp- 
tomatic arthritis,  then,  is  regarded  as  a  pro- 
duct of  spinal  tropho-neurosis.  The  nervous 
system  is  markedly  imphcated  in  the  arth- 
ritic diathesis,  and  many  of  the  features 
both  of  rheumatic  and  gouty  disease  point 
to  the  probability  of  there  being  a  trophic 
centre,  or  centres,  for  the  joints  situated  in 
the  spinal  marrow.  Morbid  or  unstable 
conditions  of  these  centres  may  result  in  a 
definite  neurosis,  which  itself  may  be  either 
inherited,  acquired,  or  modified  in  particu- 
lar instances. 

The  term  *  rheumatic  gout,'  so  often 
used  as  a  synonym  for  this  disease,  the 
writer  beHeves  to  be  quite  inapplicable  save 
for  a  minority  of  cases  where  a  true  coales- 
cence occurs.  Gouty  manifestations  may 
supervene  independently  in  the  subjects  of 
rheumatic  arthritis,  or  may  blend  with 
rheumatic  conditions;  and  in  the  course  of 
many  generations  transitional  modifications 
may  occur  and  give  rise  to  unusual  forms 
of  arthritis  whose  place  is  not  always 
readily   determinable.     It  is  also  probable 
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that  some  of  the  irregular  forms  met  with 
may  be  due  to  coalescence  with  other  in- 
herited diathetic  states.  Although  there  is 
an  indirect  relationship  between  rheuma- 
tism and  gout,  the  two  diseases  are  remark- 
ably distinct  from  each  other  and  from 
rheiunatic  arthritis. 

It  is  further  to  be  noted  that  coincidences 
of  structural  change  after  death  do  not 
imply  identity  of  morbid  states  leading  up 
to  them.  Thus,  it  has  been  shown  that 
chronic  gout  may  produce  some  of  the 
changes  in  joints  which  were  formerly 
attributed  exclusively  to  rheumatic  influ- 
ence. It  has  been  alleged  that  the  rheumatic 
diathesis  is  universal.  The  writer  denies 
this.  Some  individuals  will  never  develop 
rheumatism  in  any  form,  however  much 
exposed  to  exciting  causes.  Arthritic 
changes,  not  readily  distinguishable  from 
rheumatic  disease,  are  met  with  in  other 
mammals,  and  are  also  proved  to  have 
been  existent  in  prehistoric  periods. 

The  forms  assumed  in  this  disease  are 
best  described  under  the  heads  of  acute, 
chronic,  and  irregular.  The  acute  and 
general  form  is  more  common  in  young 
persons,  is  met  with  even  in  childhood,  and 
especially  in  women,  and  then  assumes  the 
characters  of  a  severe  constitutional  disease 
LQ  more  marked  form.  At  the  menopause, 
too,  it  is  apt  to  be  acute  and  rapidly  pro- 
gressive. The  smaller  joints,  especially  of 
the  hands,  suffer  more  in  this  form.  The 
chronic  variety  is  of  more  insidious  origin, 
is  met  with  more  often  after  middle  life 
and  in  the  male  sex,  affecting  more  particu- 
larly larger,  and  often  single  joints.  Many 
exceptional  cases  are,  however,  met  with. 
In  by  far  the  majority  of  cases,  no  asso- 
ciated visceral  lesions  are  found,  and,  in 
exceptional  cases,  these  may  be  commonly 
traced  to  antecedent  attacks  of  rheumatic 
fever.  No  indications  of  importajit  changes 
have  been  hitherto  discovered  in  the  blood 
or  in  any  of  the  secretions  in  this  disease, 
although  some  degree  of  anaemia  is  not 
infrequent  in  advanced  cases. 

The  morbid  anatomy  of  this  disease 
relates  to  changes  in  the  synovial  mem- 
brane, cartilages,  bones,  tendons,  and  liga- 
ments composing  the  affected  joints.  The 
appearances  vary  extremely,  according  to 
the  stage  and  duration  of  the  disorder,  and 
differ,  too,  in  the  several  joints  affected. 
Hydrarthrosis  sometimes  occin-s  in  the 
early  stages,  due  to  effusion  into  the 
synovial  sac.  This  may  lead  to  much  dis- 
tension of  the  capsule,  to  undue  mobility, 
to  subluxation  and  even  complete  disloca- 
tion.  Kecovery  from  this  relaxed  condition 


is  naturally  slow  and  often  imperfect. 
Hydrops  articuli  is  most  common  in  the 
knee,  shoulder,  and  elbow.  Stretching  of 
the  lateral  ligaments  occurs  in  the  gingly- 
moid  joints  as  a  consequence.  The  fluid 
removed  does  not  present  extraordinary 
characters,  clear  or  fatty  epitheUal  cells 
being  found  as  in  normal  synovia.  The 
synovial  membrane  is  red  and  thickened, 
with  hypertrophied  vascular  tufts.  At  a 
later  stage  the  fluid  is  absorbed,  leaving 
the  synovial  membranes  unduly  thick,  and 
the  capsular  ligaments  altered  to  the  con- 
sistence of  intervertebral  cartilage,  and  even 
at  times  bony  in  structure.  See  Charcot's 
Disease. 

The  articular  cartilages  present  marked 
changes.  They  early  lose  their  brilliancy,, 
and  become  of  a  dull,  yellow  colour.  They 
soften  and  waste,  becoming  thia,  villous,  or 
fibrous  in  texture.  In  the  knee  the  semi- 
lunar cartilages  may  entirely  disappear,  or,, 
contrariwise,  become  much  hypertrophied 
and  even  bony.  In  the  phalangeal  joints 
the  centre  of  the  articular  cartilage  becomes 
villous,  eroded,  and  wasted,  exposing  the 
bone.  The  first  stage  consists  in  hyper- 
trophy, with  increase  in  the  number  of  the 
cartilage-cells  and  formation  of  capsules 
around  them.  The  primary  capsules  on 
the  surface  become  globular  and  distended, 
and  ultimately  burst,  discharging  the  fi:ee 
cells  into  the  joiat.  The  next  layers  of 
capsules  tend  to  run  into  a  linear  series 
perpendicular  to  the  surface,  forming 
parallel  rows  of  tubes  filled  with  cells,  ex- 
actly as  met  with  in  an  ordinary  process  of 
intra- cartilaginous  ossification.  The  pro- 
liferation of  these  cells  results  in  formation 
of  embryonic  medullary  tissue.  The  grooves 
which  lodged  the  cells  become  filled  with 
synovia  or  cellular  debris.  The  matrix  of 
the  cartilage  becomes  linear,  fibrous,  and 
villous  at  the  free  end  of  the  tissue.  In 
some  of  these  villi  may  be  found  swollen 
capsules,  giving  a  club-shape  to  their  ex- 
tremities. Owing  to  Mction  in  progress  of 
the  disease,  the  villi  disappear,  and  the 
bone  is  exposed  and  in  turn  undergoes 
specific  changes.  Small  nodules  are  formed 
at  the  edges  of  the  cartilaginous  invest- 
ment— true  ecchondroses,  giving  rise  to  the 
well-recognised  nodosities  of  Haygarth  and 
Heberden  (nodular  rheumatism).  Later  on 
these  ossify. 

At  this  time,  in  the  case  of  the  larger 
joints,  the  synovial  fringes  and  ligaments 
are  undergoing  changes,  dendritic  growths 
occur,  accompanied  by  newly-formed  blood- 
vessels. These  buds  or  growths  likewise 
become   cartilaginous,  and  sometimes  pe- 
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dunculated,  tending  to  break  off  and  form 
loose  bodies  in  the  joint.  Cartilage  cor- 
puscles are  sometimes  normally  found  in 
synovial  fringes.  They  may  become  truly 
bony.  Ecchondroses,  presenting  these 
characters,  are  not  significant  only  of 
chronic  rheumatic  arthritis,  since  they 
may  be  found  in  both  strumous  and  gouty 
arthritis.  They  are  necessitated  by  the 
\  anatomical  features  of  the  joint,  and  hence 
are  common  in  arthritis  of  any  kind,  pro- 
vided the  process  is  sufficiently  grave  to 
induce  them.  The  proHferating  elements 
tend  to  accumulate  at  the  edges  of  the 
joint,  because  these  parts  are  invested  by 
sjTiovial  membrane  which  includes  them, 
and  prevents  their  being  shed  into  the 
cavity  of  the  joint.  Thus,  cartilaginous 
overgrowths  occur  at  any  point  covered  by 
fibrous  tissue  or  synovial  membrane,  and 
especially  at  the  insertions  of  tendons  and 
ligaments. 

The  bony  changes  are  of  two  kinds,  pro- 
liferating and  atrophic,  and  both  proceed 
together  in  different  places.  The  former 
are  seen  in  the  ossification  of  ecchondroses, 
which  begins  at  their  bases.  The  newly- 
formed  osteophytes  undergo  Motion  and 
eburnation  on  their  surfaces.  They  re- 
semble epiphysial  exostoses  in  their  struc- 
ture, and  are  best  seen  in  cases  of  malum 
coxcB  senile,  the  head  of  the  femur  becommg 
exj)anded,  and  the  neck  of  the  bone  cur- 
tailed. Around  the  acetabulum  these  bodies 
are  abmidantly  thrown  out,  so  that  the  size 
of  the  cavity  is  enlarged  pari  passu  with 
its  occupant.  The  knee-joint  sometimes 
presents  profound  deformity  from  similar 
changes. 

The  atrophic  changes  are  seen  on  the 
articular  surface  after  the  removal  of  the 
cartilage,  and  are  related  to  the  process  of 
eburnation.  The  proliferating  cells  of  the 
cartilage  next  the  bone  are  believed  to  press 
on  this  texture  and  induce  absorption  of 
it,  thus  shedding  themselves  into  the  ad- 
jacent medullary  spaces,  and  leading  to 
conversion  into,  and  incorporation  vidth, 
new  bone-corpuscles.  In  one  or  other  of 
these  ways  a  layer  of  dense  bone  is  formed, 
which  protects  the  dehcate  cancellous  struc- 
tiu'e.  Eburnation  may  also  arise  directly 
fi-om  inflammatory  change  in  the  cancellous 
tissue.  On  the  eburnated  surface  may  be 
found  worn  or  wasted  patches  exposing 
spongj  bone,  and  in  most  cases  lines  and 
grooves  exist  in  the  direction  of  motion, 
due  to  continued  friction. 

With  all  these  profound  changes  it  is 
remarkable  that  ankylosis  is  of  extreme 
rarity.      There   may  be   complete   immo- 


bility.   This,  however,  is  due  not/  to  fusion 
of  the   component  structures,  but  to  me- 
chanical impediments,  both  in  and  around 
the  joint.     Destruction  of  the  internal  liga-/ 
ments  of  an  affected  joint  is  common.     Ther 
crucial  Kgaments  in  the  knee  may  be  dis- 
organised, detached,  or  removed  by  absorp- 
tion.    The  round  ligament   of  the  femur,  f 
and   the  tendon   of  the  long  head  of  thai 
biceps  within  the  shoulder-joint,  may  like-i 
wise    be    ruptured    or    removed.      Bursal  V. 
tumours    also    occur    in    the    vicinity    of] 
affected  joints. 

The  condition  of  the  spinal  cord,  and 
of  the  nerves  supplying  affected  joints,  has 
not  yet  been  studied.  Researches  in  this 
direction  are  desirable.  The  heart  and 
pericardium  commonly  escape  associated 
inflammatory  changes,  but  not  always. 

Symptoms  and  Diagnosis. — The  early 
symptoms  cctosist  of  pain,  heat,  stiffness, 
and  SM^elling  in  the  affected  joints,  with, 
sometimes,  spasmodic  startings  of  muscles. 
The  pain  is  especially  felt  at  night  when 
the  patient  is  warm  in  bed,  or  on  awaking, 
also  on  resuming  movements  after  repose. 
Grating  and  crackling  sensation  in  the  joints 
is  both  subjective  and  objective.  The  pain 
is  of  a  burning  or  boring  character,  and 
may  often  be  relieved  by  stretching  and 
movement.  In  some  cases  no  pain  ac- 
comi)anies  the  progress  of  the  disorder. 

Deformities  of  varying  extent  now  en- 
sue, leading  to  knobby  or  knotty  fingers, 
and  more  gross  outlines  in  the  larger  joints. 
Temporary  arrest  of  symptoms  may  occur, 
with  recurrence  under  fresh  provocation. 
A  single  joint  may  be  affected,  as  in  the 
case  of  the  hip,  leading  often  to  diagnosis 
of  sciatica  or  intracapsular  fracture  in 
elderly  people.  Patients  are  sensitive  to 
climatic  changes,  and  suffer  from  cold  and 
damp,  also,  as  the  writer  has  found,  in 
advanced  cases,  from  extreme  heat.  As  the 
disorder  progresses,  more  and  more  crip- 
pling ensues,  till  the  joint -movements  be- 
come practically  annulled  by  mechanical 
impediments.  Spurious  ankylosis  is  set 
up.  Suppurative  change  is  practically  un- 
known. If  many  joints  are  severely  in- 
volved, the  patient  becomes  a  complete 
invahd  or  bedridden,  and  frail  health,  with 
anaemia  and  languor  (arthritic  cachexia), 
is  thenceforth  established. 

In  the  general  form  of  the  disease  the 
joints  are  centripetally  affected,  and  the 
upper  limbs  are  commonly  first  attacked 
with  more  or  less  synnnetry.  The  meta- 
carpo -phalangeal  joints  of  the  thumb, 
fore  and  middle  fingers  are  especially  and 
early    obnoxious,    and    the    wrist,   carpal, 
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metacarpal,  and  phalangeal  joints  generally 
are  the  most  frequently  attacked. 

Changes  in  the  axis  of  the  fingers  arise, 
leading  to  eversion  of  them  towards  the 
ulnar  side  of  the  arm,  and  in  young  sub- 
jects varieties  of  flexion  and  extension  of 
the  several  segments  of  the  hand  occur,  as 
the  result  of  spasmodic  muscular  contrac- 
tions, which  may  also  lead  to  subluxations. 
Axial  distortions  are  by  no  means  patho- 
gnomonic of  this  affection,  being  found 
occasionally  in  chronic  gout.  They  are  due 
to  the  influence  of  the  extensor  muscles 
of  the  wrist  and  fingers,  the  movements  of 
abduction  being  more  powerful  than  those 
of  adduction.  With  late  onset  of  the 
malady  these  latter  deformities  less  fre- 
quently appear,  doubtless  because  the 
muscular  irritability  is  less,  the  parts  more 
rigid,  and  the  process  less  acute  or  less 
general.  Slow  wasting  of  muscles  is  com- 
mon in  the^  neignDourhood  of  the  affected 
joints  as  a  result  of  disuse.  Eapid  wasting 
occurs  in  acute  forms  of  arthritis,  and  is 
probably  of  reflex  nervous  origin — a  true 
neurotrophic  lesion. 

Spondylitis  is  happily  not  common,  but 
must  not  be  forgotten.  The  cervical  and 
lumbar  vertebrae  suffer  more  than  the 
dorsal,  and  the  atlo -axial  joints  most  of  all, 
perhaps  because  motion  is  there  more  free. 
The  temporo-maxillary  joints  are  some- 
times affected,  and  occasionally  unilater- 
ally, leading  to  remarkable  deformity. 
Eburnation  may  occur  here.  The  lower 
limbs  often  suffer  symmetrically,  motion 
being  restricted  at  the  hips,  while  the  thigh 
is  bent  on  the  pelvis,  and  the  leg  on  the 
thigh.  The  femm-  projects  on  the  tibia, 
the  external  condyle  being  prominent,  and 
the  patella,  usually  enlarged,  resting  upon 
it.  The  head  of  the  fibula  may  project.  At 
the  knee  there  may  be  spiu-ious  ankylosis  ; 
at  the  tibio -tarsal  joint  more  complete  in- 
terlocking, the  foot  being  either  adducted  or 
abducted,  simulating  respectively  pes  valgus 
or  equino-varus.  The  great  toe  is  commonly 
everted,  and  may  overlap  the  others. 

The  diagnosis  in  the  general  form  of  the 
disease  may  be  difficult  in  an  early  stage, 
where  many  joints  have  been  acutely 
affected  and  rheumatic  fever  has  been 
suspected.  Many  cases  begin  as  ordinary 
acute  rheumatism,  and,  not  yielding  to 
treatment,  linger  on  with  progressive  de- 
formity and  pain.  The  diagnosis  may  thus 
be  impossible  at  the  outset,  It  must  also 
be  made  from  the  polyarthritic  form  of 
gout,  with  which  it  is  sometimes  confounded 
when  no  uratic  deposits  are  obvious.  The 
latter  must  be  sought  especially  in  the  ear- 


cartilages.  Evidence  in  favour  of  gout  wiU 
be  found  by  inquiry  into  habits  as  to  diet, 
and  as  to  heredity,  by  examination  of  the 
urine  and  of  the  blood  for  uric  acid.  Asso- 
ciated lead-taint  will  declare  for  gout.  A 
history  of  previous  articular  attacks  in  a 
great  toe,  or  knee,  followed  by  desquama- 
tion of  cuticle  ;  of  inability  to  take  malt 
liquors,  or  certain  articles  of  food,  without 
bringing  on,  sometimes  promptly,  joint- 
pains,  points  to  gout. 

Treatment. — More  agreement  prevails 
on  this  point  than  on  the  question  of 
nosology.  In  brief,  it  may  be  affirmed  that 
what  is  good  for  rheumatic  manifestations 
anywhere  is  good  for  chronic  rheumatic 
arthritis.  The  principles  of  treatment 
must  vary  somewhat  with  the  exciting  and 
determining  causes  in  each  case.  Attention 
must  be  paid  to  the  existence  of  any  cross- 
taint.  Little  good  will  be  gained  till  a 
better  condition  of  general  nutrition,  and 
of  the  nervous  health,  is  secured.  All 
causes  of  depression  ajid  exhaustion  must 
be  removed.  A  good  and  varied  dietary  is 
essential,  including  free  use  of  foods  con- 
taining sulphur,  such  as  onions,  cruciferous 
vegetables,  and  especially  mustard.  Fats 
are  of  value,  and  cod-liver  ou  ranks  high 
as  a  remedial  agent.  Animal  food  is  con- 
spicuously absent  from  the  diet  of  the  worst 
sufferers  in  Ireland  and  the  western  islands, 
and  potatoes  constitute  the  main  vegetable 
support,  with  a  scant  allowance  of  milk.  Fish 
is  desirable,  especially  when  fresh.  A  mo- 
derate allowance  of  malt  liquor  or  of  good 
wine  with  one  meal  daily,  is  generally 
advisable.  Eesidence  should  be  sought  in 
a  sheltered,  dry,  and  somewhat  elevated 
locality.  It  is  probable  that  the  disease 
would  often  be  arrested  if  tropical,  or  semi- 
tropical,  residence  were  secured  for  a  few 
winters  in  an  early  stage.  High  value 
attaches  to  early  treatinent.  Eest  is  neces- 
sary when  there  is  much  local  pain,  and 
splints  and  cotton  wool  may  be  required. 
Belladonna,  opium,  camphor,  or  soap  lini- 
ments are  the  best  applications  in  the 
acute  stage.  Where  there  is  much  effusion, 
thecal  or  other,  iodine  or  cantharidine  lini- 
ment may  be  appUed,  care  being  taken 
never  to  encircle  any  joint  completely. 
Acute  pain  that  will  not  at  once  yield  to 
anodyne  applications  may  be  relieved  by 
leeching  or  wet-cupping. 

The  medicinal  treatment  of  the  acute 
stages  consists  of  salicylate  of  soda  in 
twenty-grain  doses  every  six  hours,  or  of 
iodide  of  potassium  and  quinine  given  to- 
gether in  the  respective  proportions  of  five 
grains  and  one  or  two  grains,  made  soluble 
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with  one  or  two  minims  of  dilute  sulphmic 
acid.  Quinine  with  citrate  of  potash  is  also 
of  value.  Small  doses  of  compound  soap 
pill  may  be  given  by  day  to  secure  repose, 
or  ten  grains  of  Dover's  powder  each  night, 
if  necessary. 

In  chronic  conditions  the  following 
drugs  are  found  most  useful.  Cod-liver  oil, 
iodide  of  potassium  pushed  to  ten  or  hneen 
grains  for  a  dose,  aj^gfifli^  in  full  doses,  iron, 
and  sulphur.  Lemon  juice  has  been  of 
proved  service  in  some  cases.  Guaiacum, 
sulphur,  and  acid  tartrate  of  potass,  m  tne 
form  01  ih.^  '  UflMsea  P^IiylUllur'  electuary, 
have  been  found  of  value.  As  a  local  appli- 
cation, flannel  soaked  in  cod-liver  oil  is  a 
good  remedy  for  the  aged  poor  in  cases  of 
languid  circulation  with  dry  skin.  Exer- 
cise is  of  much  importance  to  secure  the 
best  relations  between  the  altered  articu- 
lating surfaces,  to  anticipate  spurious  anky- 
losis, and  so  preserve  the  functions  of  the 
Hmbs.  Skilfol  treatment  by  shampooing 
and  massage,  and  by  electricity,  has  a  pro- 
minent place,  and  the  resources  of  the  best 
British  and  foreign  warm  sulphurous  and 
saline  spas  are  of  high  value.  In  this 
country  the  waters  of  Bath,  Buxton,  Harro- 
gate, Strathpeffer,  Woodhall,  and  Llan- 
drindod  are  in  the  highest  repute  ;  while  on 
the  Continent  those  of  Aix-la-ChapeUe,  Aix- 
Ips-Bains,  Bareges,  Bourboule,  Franzensbad, 
Gastein,  Kreuznach,  Pyrmont,  Teplitz, 
Wiesbaden,  and  Wildbad,  are  well  adapted 
for  resort.  The  arrangements  at  Aix-les- 
Bains  are  admirably  adapted  for  successful 
treatment.  Several  seasons  in  succession 
should  be  spent  at  one  or  more  of  these 
spas  in  order  to  secure  full  benefit.  Hot 
sulphur  douching  is  of  proved  utility.  Peat- 
baths  and  hot  sand  appUed  locally  are 
available  remedies  at  some  of  the  foreign 
spas.  The  pains  and  weariness  of  the  later 
stages  of  the  disease  are  best  met  by  opium 
in  small  doses,  and  by  bromide  of  potas- 
sium. 

Well-adapted  support  to  joints  by  soap 
plaster  spread  on  thick  buckskin  is  very 
useful  for  the  knees,  and  daily  use  of  the 
flesh-brush  is  advisable.  Woollen  under- 
clothing must  be  worn  aU  the  year  through. 
Elderly  patients  should  get  daily  exercise 
in  the  sun,  whenever  possible,  and  all  ex- 
posure to  draughts  and  damp  must  be  care- 
fully avoided.  The  malady  is  practically 
incurable  in  the  old,  and  early  treatment 
of  all  cases  is  imperative  if  arrest  of  it  is 
sought.  The  importance  of  following  up 
each  case  of  acute  rheumatism,  till  perfect 
health  is  restored,  is  obvious. 

Dyce  Duckworth. 


CHYLURIA.  —  Synonyms  :  Chylous 
Urine  ;  Haemato-chyluria. 

Definition. — A  mUky  appearance  of  the 
urine,  due  to  the  presence  of  suspended 
fatty  matter  having  the  characters  of  chyle, 
and  generally  occurring  in  persons  infested 
by  a  nematoid  worm,  the  filaria  sangmnis 
hominis. 

Cause. — Chyluria  is  essentially  a  disease 
of  tropical  and  sub -tropical  climates,  but 
occasionally  it  occurs  in  persons  who  have 
never  left  temperate  regions,  where  the  dis- 
ease does  not  prevail  endemically.  Whilst 
the  immediate  cause  is  probably  the  same 
in  these  two  classes  of  cases,  the  remote 
cause  most  Hkely  differs,  as  will  be  made 
more  apparent  under  the  head  of  Patho- 
logy. Though  the  disease  does  occur  oc- 
casionally in  those  who  have  never  resided 
in  the  tropics,  most  of  the  cases  observed 
and  recorded  in  this  country  have  been  im- 
ported from  regions  where  the  disease  is 
endemic.  Chyluria  occurs  in  both  sexes, 
perhaps  sHghtly  more  frequently  among 
females,  and  at  all  ages.  The  remote  cause 
of  the  endemic  cases  is  the  infection  of  the 
patient  with  the  filaria  sanguinis  hominis. 
Violent  exercise  or  exertion  sometimes  de- 
termines the  outbreak  of  the  disease. 

GeograpMcal  Distribution. — The  dis- 
ease is  endemic  in  the  Mauritius,  Isle  of 
Bourbon,  West  Indies,  the  Brazils,  Egypt, 
India,  China,  and  AustraUa ;  the  range  prob- 
ably, as  stated  by  Lewis,  being  limited  by 
about  30°  south,  and  30°  north  latitude. 

Pathology.  —  The  analyses  of  many 
eminent  chemists  show  that  all  the  elements 
of  chyle  are  present  in  the  urine.  Though 
the  proportion  of  the  main  constituents  of 
chyle  —  fatty  and  albuminoid  —  differ  in 
many  cases  from  the  proportion  in  which 
they  occur  in  chyle,  this  discrepancy  is  of 
doubtful  significance,  since  the  examina- 
tions of  both  chyle  and  urine  have  not  been 
studied,  with  sufficiently  exact  reference  to. 
the  ingestion  and  quahty  of  food,  to  admit 
of  accurate  comparison.  Vandyke  Carter 
has  shown  that  the  correspondence  may  be 
close. 

In  order  to  understand  how  chyluria  may 
be  brought  about,  it  is  necessary  to  glance 
briefly  at  chylous  exudations  generally.  In 
the  first  place,  there  have  been  recorded 
cases  of  chylous  ascites,  in  which  ascitic 
collections  have  had  a  milky  appearance, 
suggesting,  both  from  their  appearance  and 
chemical  qualities,  an  admixture  of  chyle 
with  serous  effiision.  These  have  been 
proved  in  some  instances  to  be  due  to  tu- 
mours pressing  on  the  thoracic  duct  or  lac- 
teals  (Hughes,  Ormerod,  Wilks.)     In  con» 
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sequence  of  such  pressure  the  lacteals  have 
become  distended,  dilated,  and  varicose, 
and  rupture  or  leakage  has  followed,  so 
that  chyle  has  become  commingled  with 
the  dropsical  effusion  due  to  pressure  on 
the  trunk  or  branches  of  che  portal  vein. 
These  cases  are  very  important,  as  supply- 
ing anatomical  proof  that  the  milky  ap- 
pearance of  the  exudation  was  caused  by 
admixture  of  chyle  with  the  serous  fluid. 
Winkel  has  recorded  a  case  of  chylous  as- 
cites in  a  woman  who  came  from  Surinam, 
and  in  which  he  thought  he  detected  filaria 
in  the  fluid.  His  description,  however, 
leaves  this  point  doubtful.  Quincke  has 
recorded  a  case  of  milky  effusion  into  one 
pleural  cavity,  probably  due  to  ruptmre  of 
the  thoracic  duct  by  injury.  Milky  fluid 
was  also  found  in  this  case  in  the  peritoneal 
cavity,  and  was  ascribed  to  anastomosis 
between  the  pleural  and  peritoneal  lym- 
phatics. 

Cases  have  been  recorded  in  this  country 
of  encysted  hydroceles  in  which  the  fluid 
has  been  milky.  Such  cases  appear  not 
to  be  uncommon  in  the  regions  in  which 
chyluria  prevails.  They  have  been  shown 
to  be  associated  with  the  presence  of  filaria 
in  the  milky  fluid  and  in  the  blood,  and 
are  attributed  to  rupture  of  congested  lym- 
phatics into  the  tunica  vaginalis.  Next 
there  occur  a  series  of  cases  in  which  milky 
fluid  escapes  from  fistulae,  or  eruptions  in 
some  part  of  the  surface  of  the  body.  In 
the  majority  of  such  cases  lymphatic  obstruc- 
tion can  be  easily  demonstrated,  enlarged 
and  hardened  glands,  or  varicose  lymphatic 
trunks,  being  apparent.  In  these  cases  fluid 
escapes,  often  in  very  large  quantities,  from 
the  affected  parts,  spontaneously,  or  as  the 
result  of  accidental  or  intentional  injury. 
The  fluid  has,  in  some  cases,  the  quahties 
of  lymph,  containing  albumin,  fibrin,  and 
lymph-corpuscles.  But  in  many  cases,  at 
some  period  of  their  progress,  and  in  other 
cases  at  all  times,  the  fluid  has  a  milky  ap- 
pearance, and  chemical  examination  has 
shown  it  to  contain  all  the  constituents  of 
chyle.  Such  local  discharges  of  lymphous 
or  chylous  fluid  are  generally  situated  on 
the  trunk  or  at  the  proximal  extremities  of 
the  hmbs,  parts  at  which  regurgitation  from 
obstructed  and  dilated  lacteals  would  be 
relatively  easy.  Cases  of  this  kind,  known 
as  '  lymph -scrotum,' '  varix  lymphaticus,'  or 
'  nsevoid  elephantiasis,'  are  very  common  in 
countries  where  chyluria  prevails,  occasion- 
ally co-exist  with  chyluria,  and  have  been 
shown  to  be  connected  with  filarial  infection, 
either  local  or  general.  At  the  same  time 
cases  have  been  recorded  in  persons  who 


have  never  left  this  country  (Buchanan, 
Koberts,  &c.),  so  that  it  is  not  directly  on 
filarial  infection  that  such  a  condition 
necessarily  depends,  but  on  some  process 
which  is  usually  initiated  by  filarial  in- 
fection, but  may  be  brought  about  by  other 
means. 

It  is  thus  seen  that  chylous  exudations 
are  generally  associated  with  obstruction 
or  injury  to  lacteals  or  lymphatics,  and  that 
the  milky  appearance  has,  in  some  of  the 
instances,  undoubtedly  been  due  to  the 
presence  of  chyle,  justifying  the  term  chy- 
lous applied  to  them  generally.  These  con- 
siderations would  suggest  the  conclusion 
that  chyluria  is  of  a  similar  nature — a  con- 
clusion which  is  supported  by  the  characters 
of  the  lurine  and  its  frequent  association 
with  one  of  the  other  conditions  dependent 
on  lymphatic  obstruction,  for  it  is  unlikely 
that  such  frequently  associated  conditions 
would  have  a  different  causation.  This 
view,  that  chyluria  is  dependent  on  ad- 
mixture of  chyle  with  the  urine  in  a  direct 
manner,  by  means  of  a  fistulous  communi- 
cation between  the  lymphatics  and  lacteals 
in  the  lumbar  region  and  the  pelvis  of  the 
kidney,  ureter,  or  bladder,  is  that  advanced 
by  Dr.  Vandyke  Carter,  in  1862,  previously 
to  the  discovery  of  the  connection  of  the 
disease  with  filariae  in  the  blood  and  lym- 
phatics. 

It  has  since  been  estabUshed  by  a  num- 
ber of  observers  (1),  that  the  endemicity  of 
chyluria  and  filarial  infection  are  the  same ; 
(2),  that  the  habitat  of  the  parent  filariae  is 
the  lymphatic  system;  (3),  that  in  filarial- 
inhabited  lymphatics  there  is  a  tendency  to 
obstruction  of  the  trunk  of  the  lymphatic  or 
of  the  glands  to  which  it  leads,  with  vari- 
cose dilatations  and  escape  of  the  contents 
of  the  lymphatics,  consequent  upon  such 
obstruction ;  (4),  in  a  case  recorded  by  the 
writer,  the  renal,  lumbar,  and  iliac  lym- 
phatics were  in  a  very  varicose  condition. 

Dr.  Patrick  Manson  has  offered  an  ex- 
planation of  the  pathology  of  the  various 
lesions  associated  with  the  presence  of  the 
filaria  sanguinis  homiuis  in  the  lymphatics 
and  blood-vessels,  having  the  merit  of 
uniting  a  number  of  frequently  associated 
conditions,  which,  whilst  differing  much  in 
outward  appearance,  have  the  same  geo- 
graphical distribution.  If  his  explanation 
appear  fanciful  and  farfetched,  it  must  be 
remembered  that  no  one  has  done  more  to 
unravel  the  mystery  pervading  the  subject, 
and  that  many  of  the  phenomena  connected 
with  filarial  infection  are  so  strange  as  to 
seem  incredible  to  those  who  have  not 
studied  the  matter. 
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In  ordinary  circumstances  the  embryos 
of  the  parent  filarisB  situated  in  the  lym- 
phatic trunks  are  bom  with  their  chorional 
envelopes  stretched,  and  are  then  of  such 
dimensions  as  to  be  able  to  traverse  the 
smallest  capillaries  (see  Filaria  Sanguinis 
HoMiNis).  It  has,  however,  been  shown 
that  occasionally  ova  escape  from  the  female 
parent.  The  ova,  with  their  unextended 
chorional  envelope,  are  from  five  to  seven 
times  greater  in  their  smallest  diameter 
than  the  outstretched  embryos,  and  their 
size,  and  perhaps  absence  of  power  of 
self-movement,  render  them  too  large 
to  pass  the  dehcate  meshes  of  the  lym- 
phatic glands,  where,  acting  as  emboli,  they 
plug  the  lymph-channel,  and  dam  up  the 
lymph  or  chyle.  '  There  will  then  be  com- 
plete stasis  in  this  particular  vessel,  as  far 
back  as  the  first  anastomosing  lymphatic. 
Along  this  the  current  will  now  pass, 
carrying  with  it  other  ova;  these  in  their 
turn  will  be  arrested  at  the  first  gland  they 
reach.  And  this  process  of  emboHsm, 
stasis  of  lymph,  diversion  of  current  into 
anastomosis,  will  go  on  until  the  whole  of 
the  lymphatic  glands,  directly  or  indirectly 
connected  with  the  vessel  into  which  the 
parent  parasite  ejects  her  ova,  are  rendered 
impervious,  provided  the  supply  of  emboUc 
ova  is  sufficient,  kept  up  long  enough,  or 
renewed  from  time  to  time.'     (Manson.) 

If  the  aborting  parentis  in  the  lymphatic 
trunk  of  the  pelvic  or  lumbar  region,  should 
the  stasis  caused  by  the  ova  involve  the 
lymphatics  of  the  kidneys,  ureters,  or  blad- 
der, chyluria  may  result,  owing  to  a  naevoid 
condition  of  these  lymphatics  discharging 
themselves  into  the  urinary  tract.  If  the 
discharge  comes  from  a  lymphatic  reservoir, 
the  result  will  be  lymphous  urine ;  if  from 
a  lacteal  or  from  a  lymphatic  into  which 
chyle  has  regu/rgitated,  chyluria  will  result. 
Irregular  pouchings  and  collections,  which, 
when  sufficiently  distended,  render  the 
lymphatic  valves  incompetent,  may  be  one 
of  the  factors  in  producing  the  irregularities 
in  the  characters  of  the  urine  in  such  cases. 
The  essence  of  Manson's  pathology  is — ob- 
struction of  lymphatic  trunks,  stasis,  dila- 
tation of  tributary  Ijnuphatics,  rupture, 
and  escape  of  contents.  Whilst  in  the  en- 
demic cases,  abortion  of  the  female  para- 
site may  be  the  usual  cause  of  the  lym- 
phatic obstruction  that  leads  to  the  varicose 
condition  and  rupture  of  the  lymphatics, 
any  other  condition  that  leads  to  such  ob- 
struction may  be  expected  to  be  followed 
by  similar  results.  It  seems,  moreover, 
probable  to  the  writer  that,  even  in  filarial 
cases,  it  is  not  essential  to  invoke  the  prema- 


ture escape  of  ova,  but  that  the  parent  filarise 
may  by  their  presence  excite  inflammation 
of  lymphatic  trunks,  and  thus  give  rise  to 
stasis.  In  non-filarial  cases  inflammation 
(from  which  it  is  known  the  lymphatics 
elsewhere  are  by  no  meajis  exempt)  excited 
by  other  causes,  may  be  the  explanation  of 
the  lymphatic  obstruction ;  just  as  elephan-  / 
tiasis  of  the  lower  extremities  is  sometimes  1 
caused  iu  persons  who  have  never  been  \ 
abroad,  by  injuries  that  lead  to  inflamma- 
tion and  obhteration  of  the  lymphatic 
trunks  of  the  thigh.  Anatomical  proof  is 
still  wanting  as  to  where  the  communica- 
tion  is  established  between  the  lymphatic 
system  and  the  urinary  tract.  In  a  case  re- 
corded by  the  writer,  the  iUac,  lumbar,  and 
renal  lymphatics  were  greatly  dilated. 

In  a  case  recorded  by  Dr.  W.  Eoberts, 
the  communication  was  probably  in  the 
bladder,  and  the  condition  was  ascribed  to 
a  naevoid  state  of  the  cutaneous  and  sub- 
cutaneous lymphatics,  some  of  the  varicose 
enlargements,  on  the  surface  of  the  skin, 
rupturing  and  discharging  their  contents 
externally,  whilst  others  discharged  their 
contents  into  the  bladder.  One  other  ex- 
planation has  been  put  forward  by  Claude 
Bernard  and  Ch.  Eobin,  viz.  that  a  piar- 
rhaemic  condition  of  the  blood  is  present, 
and  that  the  kidneys  merely  eliminate 
the  fatty  matter.  Eobin  has  further  sug-l 
gested  that  this  state  of  the  blood,  natural! 
after  meals,  is  rendered  more  or  less  per- 
manent by  some  derangement  of  the  diges- 
tive organs,  especially  the  liver,  by  the  filaria 
sanguinis  hominis.  But  whilst  some  ana- 
lyses of  the  blood  have  shown  fatty  matter 
in  excess,  others,  as  those  by  Bence  Jones 
and  Crevaux,  have  shown  that  no  such 
excess  of  fat  in  the  blood  has  existed  in 
cases  of  chjduria.  Moreover,  as  Dr.  Eoberts 
writes,  '  it  is  incredible  that  blood-albumin 
and  fibrin  should  pass  from  the  blood  into 
the  urine  through  the  kidneys,  without 
being  accompanied  by  casts  of  the  urini- 
ferous  tubes.' 

In  cases  in  which  post-mortem  exa- 
minations have  been  made,  no  structural 
alterations  have  been  found  in  the  kidneys. 
Filariae  have  been  found  in  the  blood- 
vessels, arteries,  and  veins,  to  their  minutest 
ramifications.  Careful  examinations  and 
injections  of  the  lymphatics  are  much  to 
be  desired  where  the  opportunity  is 
afforded. 

Symptoms. — There  are  usually  no  pro- 
per premonitory  symptoms.  Sometimes 
the  disease  sets  in  insidiously,  but  more 
usually  it  makes  its  appearance  abruptly, 
the   first  indication  of  the  malady  being 
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that  the  urine  is  noticed  to  have  a  milky 
appearance.  Soraetimes  the  attack  is 
ushered  in  with  hsematuria,  and  in  many 
cases  hcematuria  is  present  to  a  greater  de- 
gree than  is  accounted  for  by  mere  lym- 
phatic, or  lacteally-developed,  blood-cor- 
puscles. This  admixture  with  blood,  which 
has  led  some  to  designate  the  disease 
*  hflBmato-chyluria,'  appears  to  be  more 
common  in  Egypt,  the  Brazils,  and  the 
West  Indies  than  in  the  cases  of  the 
disease  seen  in  India  and  China.  Lewis 
suggests  that  it  may  be  due  to  some  specific 
difference  in  the  parasites  causing  the 
urinary  disorder  in  the  different  countries. 
In  one  or  other  of  these  ways,  the  urine 
acquires  a  milky  appearance.  There  may 
be  few  or  no  general  symptoms  accom- 
panying the  chyluria,  but  local  symptoms, 
such  as  pain  or  uneasiness  across  the 
loins,  are  sometimes  complained  of,  pain 
may  be  felt  along  the  ureters  and  in 
the  bladder,  and,  in  the  male,  in  the 
perineum.  This  is  especially  the  case 
where  coagula  form  in  the  bladder,  when 
micturition  may  be  impeded  or  obstructed. 
In  such  cases,  in  the  male,  long  cylindrical 
coagula,  moulded  in  the  urethra,  are  some- 
times passed  with  rehef  to  the  obstruction. 
There  are  sometimes  marked  debility,  de- 
pression, and  wasting ;  but  the  chyluria 
may  occur  with  the  appearance  and  feeling 
of  perfect  health.  There  may  co-exist  with 
the  chyluria,  lymph- scrotum,  and  elephan- 
tiasis of  the  scrotum  or  lower  extremities, 
with  chylous  discharges  from  the  surface 
of  the  body.  In  filarial  cases,  irregular 
attacks  of  pyrexia  are  prone  to  occur — 
'  filarial '  or  '  elephantoid  fever.'  These 
feverish  attacks,  sometimes  mistaken  for 
ague,  differ  from  the  latter  in  the  irregu- 
larity of  the  fever  and  intermissions.  In 
most  cases  the  blood  taken  from  a  prick  at 
any  part  of  the  surface  of  the  body  is  found 
to  contain  embryo  filarise  in  an  active 
moving  condition.  In  order  to  detect  their 
presence,  the  examination  should  be  made 
at  night,  on  account  of  their  periodical 
appearance  in,  and  disappearance  fi:om, 
the   circulation.      See  Filaria   Sanguinis 

HOMINIS. 

Characters  of  the  Urine, — The  urine 
sometimes  looks  like  milk,  sometimes  like  a 
mixture  of  milk  and  blood.  It  has  a  sweet, 
and  sometimes  a  milk-like,  or  whey-like 
smell,  when  freshly  passed,  especially  on 
being  warmed,  but  it  soon  becomes  foetid. 
"When  allowed  to  stand,  a  cream-like  layer 
often  rises  to  the  surface,  and  the  remainder 
of  the  fluid,  after  a  short  interval,  sets  into 
a  blancmange -like  jelly,   which,  after   re- 


maining in  this  condition  for  a  few  hours, 
spontaneously  disintegrates,  a  few  filmy 
coagula,  containing  blood-corpuscles,  float- 
ing in  the  fluid,  and  a  deposit,  looking  like 
blood,  falls  to  the  bottom  of  the  vessel. 
The  quantity  of  urine  is  almost  invariably 
increased  to  70,  80,  or  100  ounces  in  the 
twenty- four  hours.  The  specific  gravity  is 
generally  below  normal.  The  reaction  is 
neutral  or  faintly  alkaline.  The  ordinary 
constituents  of  urine  are  present,  generally 
in  natural  proportions,  except  the  water, 
which  is  increased.  Albumin  is  always 
present,  generally  in  considerable  quantity, 
and  is  coagulated  by  heat,  nitric  and 
picric  acids.  Peptones,  and  a  trace  of 
indican  have  been  found  in  the  urine 
(Ealfe).  Sugar  is  absent  in  uncompUcated 
cases.  Casein  has  not  been  found.  The 
clot  has  the  property  possessed  by  fibrin, 
of  decomposing  peroxide  of  hydrogen  with 
effervescence.  When  the  milky  urine  is 
shaken  with  ether  in  a  test-tube,  the  fatty 
matter  rises  to  the  surface,  leaving  the 
urine  clear  or  slightly  opalescent.  The 
ethereal  extract,  on  evaporation,  yields  a 
soHd  or  oily  uncrystalUsable  fat,  partly 
saponifiable,  resembling  that  found  in  the 
blood. 

In  some  cases  the  urine  is  lymphous 
rather  than  chylous;  that  is,  it  contains 
albumin  and  coagulates  spontaneously; 
but  the  fat  is  absent,  together  with  the 
opaque  milky  appearance  which  depends 
thereon.  The  coagulum  in  lymphous 
urine  resembles  calves-foot  or  currant  jelly 
(Eoberts). 

Many  analyses  of  the  urine  have  been 
made  in  chyluria.  The  following  by  Brieger 
of  the  night  urine  are  valuable  for  their 
completeness : — 


Maximum 

in 
100  parts 

Minimum 

in 
100  parts 

Fats       .... 

Albumins 

Urea      .... 

Uric  acid 

Sodium  chloride  . 

Sulphates 

Quantity  of  urine         . 
Specific  gravity    .       . 

0-725 

0-798 

3-4 

0-03 

1-7 

0-22 

0-06 

0-581 

3-7 

0-03 

1-4 

0-23 

400  CO. 
1-016 

300  CO. 
1-025 

Microscopical  examination  of  chylous 
urine  shows  finely  granular,  fatty  matter 
(molecular  basis  of  chyle),  oil-globules  in 
some,  but  not  in  all,  cases,  especially  in  the 
creamy  layer  that  rises  to  the  surface ;  cor- 
puscles resembling  the  white  corpuscles  of 
the  blood  and  lymph ;  red  blood-corpuscles 
of  various  sizes  and  stages  of  development ; 
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and,  in  most  cases,  embryo  filariaB.  As  a 
rule,  with  scarcely  any  exceptions,  no  renal 
casts  are  present.  Occasionally  urinary 
crystals,  as  oxalate  of  lime,  are  found,  and, 
when  the  urine  has  been  kept  for  any  time, 
putrefactive  bacteria  will  probably  be  dis- 
covered. The  embryo  filarise  are  found 
alive  and  dead.  They  probably  do  not  live 
long  in  the  urine  when  passed,  owing  to  its 
decomposition.  In  order  to  detect  them, 
any  portion  of  clot  which  is  blood-coloured 
should  be  placed  on  a  slide  and  examined, 
or  the  coagula  in  the  urine  may  be  broken 
down  by  stirring,  and  the  deposit  removed 
after  subsidence,  but  they  also  occur  in  the 
free  deposit  in  some  instances. 

The  degree  of  milkiness  of  the  urine 
varies  in  different  cases,  and  often  in  the 
same  case  at  different  times.  In  most  cases 
it  is  much  more  chylous  after  meals  than 
at  other  times,  but  this  does  not  obtain  in 
aU.  In  some  cases  the  urine  is  most  chy- 
lous in  the  daytime,  but  in  others,  that 
passed  on  rising  in  the  morning  is  most 
milky.  In  some  cases,  rest,  position,  and 
exercise  appear  to  influence  its  characters ; 
but,  as  Dr.  Eoberts  writes,  irregularities  in 
regard  to  meals,  exercise,  and  rest  are  in- 
extricably contradictory. 

Progress  a/nd  Dwration. — In  some  cases 
the  disease  persists  with  httle  variation  for 
years.  In  the  majority  of  cases,  after  last- 
ing an  indefinite  time,  it  spontaneously 
ceases,  or  appears  to  yield  to  treatment; 
but  after  the  patient  has  remained  free 
from  the  malady  for  months  or  years,  it 
becomes  re-estabUshed  without  any  ex- 
planation of  its  recurrence.  The  urine  has 
been  known  to  be  milky  on  one  or  two 
occasions  only,  and  its  chylous  character 
has  persisted  for  upwards  of  fifty  years. 
The  intermissions  have  sometimes  ap- 
peared to  be  due  to  independent  illnesses 
or  shock,  but  in  other  cases  no  such  in- 
fluence could  be  traced.  In  the  majority 
of  fatal  cases,  death  has  been  brought 
about  by  intercurrent  diseases.  Dr.  T. 
Lewis  remarks:  'Patients,  in  apparently 
good  health  otherwise,  have  been  known  to 
die  very  unexpectedly  firom  no  recognised 
acute  disorder.'  The  case  recorded  by  the 
writer  in  the  Pathological  Society's  Tran- 
sactions affords  a  probable  explanation  of 
such  terminations,  the  fatal  issue  in  this 
instance  apparently  being  due  to  the  local 
consequences  of  the  death  of  the  parent 
filarise  in  the  abdominal  and  thoracic  lym- 
phatics. 

Diagnosis. — As  a  rule  no  difficulty  is 
experienced  in  the  recognition  of  the  disease, 
but  the  practitioner  must  bear  in  mind  the 


possibility  of  the  intentional  or  accidental 
addition  of  milk  to  the  urine  after  it  has 
been  passed.  In  true  chyluria,  the  urine 
always  contains  albumin  and  fibrin.  Owing 
to  coagulation  of  the  urine  within  the 
bladder,  micturition  may  be  interfered 
with,  and  the  case  come  under  the  care  of 
the  surgeon  on  this  account.  In  one  case 
under  the  care  of  the  writer  there  had  been 
cystitis  at  the  commencement  of  the  attack. 
Whilst  the  disease  is  usually  to  be  traced 
to  filarial  infection,  it  must  be  borne  in 
mind  that  chyluria  may  continue  in  cases 
where  filariae  have  ceased  to  be  present  in 
the  blood  or  urine,  and  that  it  does  occa- 
sionally occur  in  persons  in  whom  there  is  no 
reason  to  suppose  that  they  have  ever  existed. 

Prognosis. —  The  prognosis  will  have 
been  gathered  firom  the  account  of  the 
progress  and  duration  of  the  disease.  The 
irregularity  of  its  course,  and  its  liabiHty 
to  recurrence,  render  the  prognosis  quite 
uncertain  in  any  individual  instance.  In 
cases  in  which  filarise  are  found  in  the 
blood,  the  possibility,  however  remote,  of  a 
rapidly  fatal  termination  must  be  remem- 
bered. 

Treatment. —  No  plan  of  treatment 
offers  any  certainty  of  cure.  Whilst  rest 
in  the  recumbent  position  is  sometimes  of 
decided  benefit,  it  is  too  uncertain  in  its 
effect,  and  too  irksome  to  the  patient,  who 
often  feels  well  in  other  respects,  to  be 
always  willingly  submitted  to.  It  is  worth 
trying,  however,  when  practicable.  Dietetic 
treatment — the  exclusion  of  all  fatty  sub- 
stances— may  lessen  the  milkiness  of  the 
urine,  but  wiU  scarcely  benefit  the  patient. 
No  drug  exercises  a  positively  specific  in- 
fluence, though  the  mangrove  bark  (Ehizo- 
phora  racemosa),  and  the  seeds  of  NigeUa 
sativa  (a  constituent  of  curries),  enjoy  local 
reputations.  Theoretically,  antiparasitic 
remedies  appear  to  be  indicated  in  cases 
where  filarise  are  found  to  be  present ;  but 
in  the  first  place,  no  remedy  of  this  class 
appears  to  have  been  successfully  employed, 
and  in  the  second  place  it  is  not  certain 
that  the  disease  would  be  cured  even  if  the 
parasites  that  initiated  the  chyluria  could 
be  destroyed,  for,  as  already  stated,  the 
malady  sometimes  persists  when  filarise 
which  were  present  at  one  stage  of  the 
disease  have  disappeared  from  the  blood 
and  urine.  Moreover,  some  good  authori- 
ties are  of  opinion  that  the  death  of  the  pa- 
rent worms  in  tht  IjTuphatics,  if  it  could 
be  accomplished,  is  by  n6  means  devoid  of 
danger.  Astringents,  mineral  and  vegetable, 
are  sometimes  of  at  least  temporary  bene- 
fit, especially  perchloride  of  iron  in  cases 
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where  there  is  much  anaemia,  and  gallic 
acid.  The  latter  is  chiefly  trusted  to  in 
India,  and  may  be  given  in  doses  of  one  or 
two  drachms  a  day.  Iodide  of  potassium 
has  also  appeared  of  occasional  service. 
The  writer  has  seen  in  three  cases  very 
striliing  benefit  from  benzoate  of  soda,  in 
doses  of  from,  twenty  grains  to  two  drachms 
three  times  a  day.  Under  this  treatment 
the  milkiness  of  the  urine  has  been  greatly 
diminished,  or  has  disappeared  ;  and,  what 
is  of  importance,  coagula  have  ceased  to 
form  in  the  bladder.  He  has  not,  however, 
been  able  to  follow  out  any  case  for  a 
sufficient  period  to  ascertain  how  long 
these  good  effects  are  maintained.  See 
FiLARiA ;  Elephantiasis  Arabum  ;  Lymph- 
scrotum.  Stephen  Mackenzie. 

CICATRICES,  Pathological  Condi- 
tions of. — It  is  intended  in  this  article  to 
deal  with  the  deformities  caused  by  cica- 
trices, and  with  the  abnormal  conditions 
and  pathological  affections  of  scar-tissue. 

Discolouration  of  Scars. — A  cicatrix 
may  become  discoloured  through  the  in- 
clusion within  its  tissue  of  some  foreign 
material.  The  best  known  instances  of  this 
staining  are  presented  by  scars  formed  -after 
gunpowder  injuries,  and  by  the  corneal 
opacity  that  sometimes  foUows  the  appU- 
cation  of  nitrate  of  silver  to  an  ulcer  of 
the  cornea.  It  has  been  asserted  by  Nelaton 
that  an  indelible  stain  may  be  caused  by  the 
application  of  black  court-plaster  to  a  small 
healing  wound. 

In  old  cases  of  chronic  and  varicose 
ulceration  of  the  leg  the  scar  and  surround- 
ing skin  are  often  marked  on  the  surface  by 
patches  of  deep  brown  pigmentation.  The 
scars  formed  on  the  healing  of  syphihtic 
|a^ime  a  coppery-red 
colour^  smdsubsequeniilyDefnTnfi  nnnntiiya  i  \j_ 

vale,    "arge  strumous  ulcers  are  replaced 
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)y  uneven  scars  of  an  unsightly  livid  tint, 
and  traversed  by  prominent  bands. 

Deformed  Scars. — The  scar  of  an  ulcer 
associated  with  necrosis  or  caries  of  bone  is 
usually  very  dense,  depressed,  and  closely 
connected  with  the  previously  diseased 
bone,  and,  when  present  in  some  exposed 
region,  as  on  the  forehead,  causes  much 
disfigurement.  Extensive  cicatrices  of  long 
standing,  which  have  been  formed  over  the 
inner  surface  of  the  tibia  after  necrosis, 
often  become  very  dense  and  of  almost 
cartilaginous  hardness.  As  good  instances 
of  the  deformity  and  mischief  likely  to  be 
caused  by  adherent  scars  may  be  men- 
tioned cicatricial  ectropion  after  bone -dis- 
ease, and  cicatricial  closure  of  the  jaws. 


The  so-called  exuberant  or  deformed 
cicatrix  due  to  excessive  formation  of  scar- 
tissue  is  a  frequent  result  of  tardiness  in  the 
healing  of  a  granulating  surface.  It  is  very 
often  met  with  after  scrofulous  and  lupoid 
ulceration  and  after  a  deep  burn.  Under 
this  heading  may  be  ranged  the  numerous 
varieties  of  hypertrophied  scar,  from  the 
smaU  lumpy  growths  mentioned  by  Sir 
James  Paget,  as  occasionally  observed  after 
the  operation  for  hare-Hp  and  a  vertical 
wound  through  an  eyeHd,  to  the  thickened 
masses  closely  resembling  keloid  growths 
which  are  sometimes  formed  over  large  and 
multiple  cicatrices. 

Cicatricial  Deformities. — Deformities 
caused  by  dense  retractile  cicatrices  occur 
most  frequently  after  very  severe  and  ex- 
tensive bums.  The  following  are  the  diffe- 
rent forms  of  cicatrix  by  which  deformity 
may  be  produced :  —  (1)  The  broad  and 
expanded  cicatrix  met  with  in  most  in- 
stances in  front  of  the  neck.  This  usually 
consists  in  a  thick  parchment-like  mem- 
brane of  a  light  colour,  and  mottled  on  its 
surface  with  yeUow  or  brown  spots.  The 
surface  is  uneven  and  marked  by  intersect- 
ing ridges.  In  consequence  of  the  retractile 
action  of  this  scar  on  the  movable  skin  of 
the  face,  the  lower  lip  and  the  lower  eye- 
lids are  dragged  downwards.  The  lower 
jaw  is  also  depressed  towards  the  top  of 
the  sternum ;  and  in  old  cases  the  shape  of ||^ 
this  bone  is  much  altered,  and  the  frontjr 
teeth  project  forwards.  Among  the  many 
troublesome  results  of  such  a  condition  is  a 
constant  flow  of  saUva,  causing  irritation 
and  superficial  ulceration  of  the  scar.  (2) 
The  narrow  cicatrix  extending  like  a  tight 
cord  or  riband  from  one  part  of  the  surface 
to  another,  and  forming  the  so-called '  vicious 
bridle.'  This  is  met  with  most  frequently 
m  the  upper  extremity,  extending  across 
the  axilla  to  the  arm,  or  from  the  arm  to 
the  forearm  in  front  of  the  elbow.  (3)  A 
very  frequent  form  of  cicatricial  deformity 
is  that  caused  by  the  scarring  of  adhesions 
formed  between  contiguous  and  approxi- 
mated  parts.  Cases  have  been  observed  of 
adhesion  of  the  scrotum  to  the  inner  surface 
of  the  thigh,  of  the  mamma  to  the  front  of 
the  chest,  of  the  pinna  to  the  side  of  the 
head,  and,  after  scalding,  of  the  inner  sur- 
face of  the  cheek  to  the  gums.  The  most 
frequent  instances,  however,  of  this  de- 
formity are  the  adhesions  of  fingers  and 
of  toes  after  burns  of  the  extremities. 
(4)  The  depressed  cicatrix  which  is  the 
result  in  most  instances  of  a  severe 
bum,  which,  without  involving  much  of 
the  surface,  has  extended  deeply  into  the 
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limb.  In  this  form  of  cicatrix  the  skin 
may  be  tightly  bound  down  to  the  smrface 
of  a  bone,  and  the  muscular  and  other  soft 
parts  be  much  constricted.  Cicatricial  con- 
traction, extending  in  some  instances  to 
almost  complete  obliteration  of  a  natural 
orifice,  as  the  mouth,  anterior  nares,  and 
orbital  aperture,  is  the  result  partly  of 
adhesion  of  the  burnt  or  ulcerated  margins 
of  the  opening,  and  partly  of  concentric 
retraction  of  the  surrounding  scar. 

In  the  treatment  of  cicatricial  deformity 
the  surgeon  may  either  practise  extension  or 
com,pression  of  the  scar,  or  these  two  methods 
combined,  or  have  recourse  to  some  cutting 
operation.  If  properly  appHed  in  suitable 
cases,  extension  tends  to  elongate  and  un- 
fold the  cicatrix,  and  compression  to  cause 
absorption  of  some  of  the  special  retractile 
material  of  the  cicatricial  tissue.  Each 
method  must  be  appHed  with  great  care,  and 
demands,  as  a  condition  of  success,  much 
patience  and  perseverance.  If  the  extension 
be  used  with  sudden  force  the  cicatrix  may 
be  torn,  and  serious  inflammatory  mischief, 
wdth  ulceration,  be  set  up.  The  agents  used 
in  extension  are  a  specially  devised  collar 
for  a  large  cicatrix  in  front  of  the  neck, 
hinged  splints  moved  by  screws  or  cog- 
wheels for  cicatricial  bands  of  the  upper 
extremity,  and  weights  in  the  rare  instances 
of  contraction  from  scars  over  the  hip  or 
knee.  Compression  is  best  applied  by 
strips  of  plaster,  and,  over  these,  elastic 
bandaging. 

The  following  are  the  principal  methods 
of  operative  treatment : — (1)  Simple  subcu- 
taneous dissection,  by  which  the  adhesions 
of  a  broad  cicatrix  to  subjacent  soft  parts 
are  divided.  (2)  Incision,  either  by  one 
single  cut  across  the  cicatrix,  or  by  a  num- 
ber of  small  cuts,  the  distorted  parts  being 
at  once  restored,  as  far  as  possible,  to  their 
normal  position,  and  one  large  open  surface 
or  several  small  wounds  being  formed.  (3) 
Division  of  the  cicatrix,  relief  of  the  dis- 
tortion, and  immediate  closing  of  the 
wound  by  bringing  its  edges  together  in 
a  line  at  right  angles  to  that  taken  by 
the  knife.  f4)  Excision  of  the  scar,  with 
approximation  of  the  edges  of  the  gaping 
wound  by  interrupted  or  quilled  sutures. 
(5)  Loosening  of  cicatrix,  by  incision  of 
sound  skin,  either  above  or  below,  and  by 
subcutaneous  dissection.  (6)  Plastic  opera- 
tions, consisting  in  either  simple  division 
or  complete  removal  of  the  cicatrix,  and  in 
completely  or  partially  covering  the  open 
surface  thus  formed  with  a  flap  of  skin  taken 
from  a  contiguous  or  remote  part  of  the 
surface  of  the  body. 


The  indications  and  the  special  advan- 
tages of  each  of  the  above-mentioned 
methods  of  treatment  may  be  thus  briefly 
stated. 

Mechanical  extension  associated  with 
direct  pressure  by  means  of  elastic  ban- 
daging, and  plaster,  and  with  occasional 
manipulation  of  the  cicatrix,  will  produce 
partial  absorption  of  the  retractile  tissue, 
render  it  more  pliant,  elongate  the  bands, 
and,  consequently,  favour  the  restoration  of 
distorted  parts  to  their  normal  position  and 
mobihty.  This  non-operative  treatment  is 
apphcable  to  a  large  class  of  cases.  Most 
broad  and  membranous  cicatrices  which  are 
not  very  thick,  and  not  closely  attached  by 
their  under  surfaces  to  fascise,  muscle,  or 
bone,  are  more  or  less  amenable  to  long- 
continued  stretching  and  pressure.  Where 
extension  is  applied,  an  essential  condition 
of  success  is  the  presence  of  sound  and  dry 
integmnent  above  and  below  the  cicatrix, 
for  the  extremities  of  the  stretching  ap- 
paratus to  rest  upon. 

Simple  incision  or  division  of  a  large 
cicatrix  produces  immediate  reUef,  which, 
however,  does  not  remain  permanent.  The 
large  open  surface  contracts  as  it  heals,  and 
the  temporarily  relaxed  parts  are  gradually 
brought  to  their  former  abnormal  position. 

The  method  of  multiple  small  incisions 
acts  very  etfectually  in  many  cases,  but 
generally  in  those  which  are  as  readily 
amenable  to  non-operative  treatment. 

Excision  is  a  valuable  method  in  cases 
of  small  scars,  and  of  long,  narrow,  tendon- 
Hke  bands  that  are  not  very  saHent,  but  is 
ineffective  and  dangerous  in  any  case  of 
deformity  produced  by  a  thick  and  broad 
cicatrix. 

Incision,  associated  with  submembra- 
nous  dissection  and  partial  detachment  of 
the  cicatrix,  generally  produces  great  and 
marked  relief,  and,  in  some  instances,  com- 
plete cure.  A  very  prolonged  and  weari- 
some course  of  after-treatment,  however,  is 
necessary  in  order  to  control  the  retractile 
action  of  the  newly-formed  cicatrix,  and  to 
prevent  renewal  of  the  deformity. 

Autoplasty,  when  well-planned  and  suc- 
cessfully performed,  is  less  likely  than  any 
other  method  to  be  followed  by  any  retm-n 
of  the  deformity,  as  the  retractile  structui"e 
is  replaced  by  a  flap  of  supple  and  extensile 
skin.  This  method  may  be  applied  with 
good  prospect  of  success  to  many  cases  in 
which  the  cicatricial  deformity  is  too  severe 
and  extensive  to  be  treated  effectually  in 
any  other  way.     See  Cheiloplasty. 

Painful  Scars. — As  a  general  rule  the 
surface  of  a  sound  scar  is  much  less  sensi- 
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tive  than  that  of  the  adjacent  integiunent, 
and  the  thickened  scars  and  the  tight  and 
dense  cicatricial  bands,  formed  after  severe 
burns,  are  usually  quite  insensitive.  The 
subjects  of  some  large  scars,  however,  and 
especially  of  extended  patches  of  thin  and 
'  pale  scar-tissue  on  the  back  and  shoulders, 
often  complain  of  itching  or  burning  sensa- 
tions over  the  seat  of  the  old  injury,  but 
most  intense  near  the  junction  of  the 
cicatricial  tissue  with  the  healthy  skin.  In 
most  instances  these  attacks  come  on  very 
irregularly,  and  are  most  severe  during 
damp  weather. 

A  more  troublesome  affection  is  what 
has  been  called  neuralgia  of  scar.  This  is 
characterised  by  severe  burning  pain,  which, 
in  some  cases,  is  limited  to  the  scar,  and  in 
others  radiates  along  the  nerve-trunks  of 
the  affected  limb  or  region.  These  neuralgic 
pains,  which  may  be  either  paroxysmal  or 
persistent,  occm*  most  frequently  in  cases 
of  irritable  stump,  and  in  tense  and  de- 
pressed scars,  ^^^aen  persistent,  the  pain 
is  very  often  due  to  squeezing  or  stretching 
of  the  extremity  of  a  nerve  by  retractile 
cicatricial  tissue,  or  to  compression  of  the 
nerve  between  bone  and  a  tense  and  de- 
pressed scar.  In  many  cases,  however,  of 
neuralgic  scar,  especially  those  in  which 
the  pains  are  paroxysmal,  the  cause  of  the 
affection  is  very  obscure.     See  Stumps. 

The  itching  sensations  in  scars,  often  so 
troublesome  during  changes  in  weather, 
are  not  as  a  rule  very  amenable  to  treat- 
ment. In  some  cases  warmth,  in  others 
cold,  gives  relief.  When  painful,  the  scarred 
surface  should  be  covered  by  a  layer  of 
some  dry,  warm,  and  very  soft  material, 
such  as  cotton-wool.  A  broad,  painful  scar, 
if  much  exposed  to  the  friction  of  under- 
clothing, should  be  protected  by  simple 
plaster  or  emplastrum  opii.  In  cases  of 
more  severe  cicatricial  pains,  the  local 
appHcation  of  chloroform,  or  of  vinum  opii 
and  glycerine,  or  a  subcutaneous  injection 
of  morphia,  will  afford  some  relief,  trial 
being  made  of  quinine  in  large  doses  during 
any  attack  of  a  paroxysmal  character.  In 
the  treatment  of  neuralgic  pains  causing 
much  and  constant  suffering,  attempts  may 
be  made  to  effect  a  cure  by  cauterising  or 
excising  the  scar  if  small ;  by  dividing 
subcutaneously  any  adhesions  that  may 
exist  between  the  scar  and  bone  or  other 
deep  parts;  by  neurectomy;  by  nerve- 
stretching,  or  by  excision  of  the  extremity 
of  the  affected  nerve. 

Ulceration.  —  Cicatricial  structure, 
though  imperfectly  organised  and  not  freely 
supplied  with  blood,  seldom  ulcerates,  except 
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it  be  subjected  to  much  violence  or  con- 
tinuous irritation;  or,  together  with  the 
surrounding  normal  structures,  it  be  in- 
volved in  some  local  inflammatory  action, 
or  some  disturbance  of  the  circulation.  The 
most  frequent  examples  of  cicatricial  ulcer- 
ation are  the  breaking  down  of  the  scar  of 
a  chronic  ulcer  of  the  leg,  associated  with 
more  or  less  varicosity,  and  the  rapid  dis- 
appearance of  a~  very  recent  and  thin  scar 
under  the  influence  of  an  attack  of  erysipe- 
latous inflammation.  During  the  healing 
of  an  extensive  bum  there  is  a  constant 
tendency  in  the  newly-formed  scar  to  in- 
flame and  ulcerate.  The  scars  most  liable 
to  ulceration  are  those  which  adhere  to 
bone,  and  those  tightly  stretched  in  the 
form  of  prominent  bands  between  two 
segments  of  a  limb.  A  slight  laceration, 
or  a  scratch  even,  of  a  large  and  stretched 
scar  may  become  the  starting-point  of 
extensive  ulceration. 

In  cases  of  ulceration  of  scar-tissue,  an 
endeavour  having  been  made  to  remove 
all  sources  of  further  irritation,  the  affected 
part  should  be  kept  at  rest,  and  the  open 
surface  be  treated  as  an  ordinary  wound  or 
ulcer. 

Epidermic  Growths.  —  Simple  warts 
sometimes  grow  from  cicatricial  tissue, 
particularly  of  a  depressed  scar  between 
two  bulging  flaps  of  a  stump.  These  are 
generally  the  result  of  inattention  to  clean- 
liness. Epidermic  growths  are  occasionally 
seen  on  the  scars  that  result  from  cauteri- 
sation of  the  skin,  where  they  form  small 
conical  or  pyramidal  eminences,  resembling 
in  appearance  ordinary  corns.  Sometimes 
a  long  thin  horn  grows  from  the  surface  of 
a  scar.  Hutin  related  a  case  in  which  a 
horn  two  inches  in  length  had  grown  from 
a  scar  produced  by  the  actual  cautery.  A 
portion  of  the  cicatricial  tissue  extended 
far  into  the  centre  of  this  horn,  which  was 
vascular  and  tender  on  section. 

Keloid. — Keloid  growth  of  scar-tissue 
(keloid  of  Addison,  false  or  cicatricial 
keloid)  usually  presents  itself  as  a  firm, 
elevated  tumour,  with  rounded  and  some- 
times overhanging  margins,  from  which 
spur-like  processes  pass  into  the  sur- 
rounding healthy  skin.  The  surface  is 
smooth  and  glossy,  in  some  cases  of  a  red 
or  pink  colour,  in  others  quite  white.  A 
few  small  vessels  may  usually  be  seen 
running  over  the  growth,  and  some  thin 
hairs  may  be  scattered  over  its  surface. 
The  tumour,  when  large,  is  usually  marked 
in  its  central  parts  by  one  or  more  distinct 
depressions.  It  is  slightly  tender  when  # 
handled,  and  in  some  cases,  particularly  at 
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an  early  stage  of  growth,  is  the  seat  of  itch- 
ing or  stinging  sensations.  Keloid  consists 
in  a  circumscribed  tumour,  the  cut  structure 
of  which  has  the  appearance  of  a  firm 
fibroma,  and  presents  imder  the  microscope 
very  closely  packed  bands  of  fibrous  tissue, 
running  for  the  most  part  parallel  to  the 
surface  of  the  growth.  It  may  be  developed 
in  any  variety  of  cicatrix,  from  the  exten- 
sive and  thick  bands  formed  after  a  severe 
burn,  to  the  almost  imperceptible  mark  of  a 
leech-bite.  It  has  been  observed  in  the  scars 
of  smaU-pox,  herpes  zoster,  acne,  and  sj^hi- 
lis,  and  may  come  on,  it  has  been  stated, 
in  the  seat  of  a  bUster,  or  even  after  a  con- 
tusion without  any  lesion  of  the  epidermis. 
A  case  has  been  recorded  by  Verneuil  in 
which  the  conjunctivae  of  both  ej'-es  were 
afi'ected  with  small  keloid  growths  formed 
after  the  caustic  action  of  strong  sulphuric 
acid.  The  most  frequent  starting-points 
are  the  cicatrices  of  sj^hilitic  ulcers,  of 
burns,  and  of  wounds  caused  by  flogging. 
There  seems  to  be  a  marked  predisposition 
in  coloured  people,  particularly  Africans,  to 
keloid,  as  well  as  to  other  morbid  growths 
of  scar-tissue.  Instances  observed  by  Dr. 
Goodhart  and  Mr.  Glutton  prove  that  keloid 
tumour  may  grow  on  dififerent  regions  of 
the  same  patient,  and  in  scars  of  varying 
form  and  origin,  either  simultaneously  or 
in  successive  crops.  It  is  probable  that 
there  may  be  a  family  tendency  to  keloid. 
It  occurs  most  frequently  in  adults,  but  is 
not  rare  in  young  subject^,  in  one  of  a 
series  of  cases  (i611yuHid  by"a  committee  of 
the  Clinical  Society  in  1879,  the  disease  had 
been  first  observed  at  the  age  of  six  months, 
and  in  two  other  cases  at  the  age  of  twelve 
months.  According  to  Kaposi  it  occurs  as 
frequently  in  males  as  in  females. 

Until  recent  years  keloid  was  regarded 
as  a  permanent  disease.  The  almost  general 
opinion  of  those  who  had  had  much  ex- 
perience of  this  growth  was,  that  after 
having  slowly  and  steadily  increased  up  to 
a  certain  point,  it  ceased  to  undergo  any 
further  change,  and  remained  stationary 
during  the  rest  of  the"T)aiient's  Me.  Cases 
liave  been  recorded  in  which  keloid  had 
existed  for  ten,  thirty-six,  and  forty  years. 
Of  late,  however,  an  opinion  has  gained 
ground  in  this  country  that,  as  a  general 
rule,  keloid  growths  have  a  tendency  to. 
nnderg^)  si)omy,!l{;mi{J  involution,  ana  to 
Hisappear._  —      ■— 

^  Excision  of  keloid  is  almost  always  fol- 
lowed by  speedy  relapse  and  the  formation 
of  a  larger  growth.  Cauterisation,  blister- 
ing, and  the  local  application  of  iodine 
a£ford  very  shght  prospect  of  success.    Any 
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neuralgic  pain  that  may  be  associated  with 
the  disease  is  best  treated  by  subcutaneous 
injection  of  morphia. 

Fibroma. — Very  closely  allied  to  keloid 
growths  are  the  fibrous  and  myxo-fibroma- 
tous  tumours  of  the  external  ear,  which 
have  been  often  observed,  especially 
coloured  people,  on  lobules  that  have  beer 
punctured  for  the  passage  of  ear-rings. 
These,  though  larger  and  of  more  rapid 
growth,  present  very  much  the  same  ap- 
pearance and  structm-e  as  keloid,  and,  as  has 
been  shown  by  Dr.  Turnbull  of  Philadelphia, 
have  a  tendency  to  recur  after  removal. 

Malignant  Growths. — Cicatrices,  like 
other  forms  of  imperfectly-developed  tissue, 
occasionally  become  the  seat  of  mahgnant 
or  semi-malignant  growths.  Some  few 
cases  have  been  recorded  of  medullary  and 
melanotic  sarcoma  of  small  scars.  The 
most  fi'equent  form,  however,  of  cicatricial 
malignant  tumour  is  the  so-called  '  warty 
growth  of  scar,'  first  described  by  the  late 
Mr.  Cffisar  Hawkins  in  1855.  The  usual 
seat  of  this  growth,  which  in  most  in- 
stances is  a  papillary  epithehoma,  is  a  very 
old  scar  formed  after  a  burn  or  flogging,  or 
the  scar  of  a  chronic  ulcer.  It  has  been 
observed  on  the  back,  scalp,  and  heel,  but 
most  frequently  either  in  atejjgi^^jjgatricial 
b^d,  extending  from  the  arm  across  the 
^5ilfa,  or  on  a  scar  gj;y^h^shm.  Several 
instances  have  beenobservedoi  a  less  ma- 
lignant form  of  warty  growth,  the  precise 
structure  and  nature  of  which  seems  to  be 
still  undetermined,  but  which,  in  the  opinion 
of  Follin,  is  an  ulcerating  form  of  keloid. 
W.  Johnson  Smith. 

CILIARY  BODY,  Diseases  of  the.— 
The  ciliary  body  consists  of  the  ciliary 
muscle,  the  ciliary  processes,  and  the  part 
of  the  choroid  anterior  to  the  ora  serrata. 
In  contact  externally  with  the  sclerotic, 
it  forms  a  zone  of  about  6  mm.  in  breadth, 
measured  in  a  meridional  direction  fi:om  the 
sclero-corneal  margin.  This  part  is  called 
the  ciliary  region.  On  the  inner  surface  of 
the  cihary  body  is  the  pigmented  uveal 
layer,  which  becomes  anteriorly  the  ciliary 
processes,  and  is  contmuous  posteriorly  with 
the  pigment  layer  of  the  retina.  The  iris, 
the  ciliary  body,  and  the  choroid  are  inti- 
mately connected  by  nervous  and  vascular 
supplies ;  they  form,  in  fact,  one  contmuous 
layer — the  tunica  vasculosa,  or  uveal  tract. 
On  account  of  this  close  anatomical  relation, 
disease  of  any  one  of  these  structures  has  a 
great  tendency  to  spread  to  the  others. 

Inflammation  of  the  Ciliary  Body 
{Cyclitis)   is  recognised   by  the   following 
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characters : — There  is  a  zone  of  conj^'estion 
surrounding  the  cornea,  due  to  dilatation 
of  the  anterior  ciliary  vessels,  underlying 
the  conjunctiva  (ciliary  congestion).  There 
is  slight  photophobia,  lacrymation,  and 
ciliary  neuralgia.  There  is  also  tenderness, 
often  confined  to  one  spot,  on  pressing  the 
finger  over  the  ciliary  region  :  this  marked 
pain  on  pressure  being  a  distinguishing 
feature  of  cycUtis.  The  disease  has  a  ten- 
dency to  recur,  to  attack  one  part  of  the 
ciliary  body  more  than  another,  and  to  pro- 
duce secondary  changes  in  neighbouring 
structures. 

There  are  certain  cases  which  indicate, 
both  in  their  clinical  and  pathological 
features,  that  the  inflammatory  changes 
commence  in  the  ciliary  body;  these  will 
be  described  first.  Cyclitis  may  also  be 
secondary  to  iritis,  but  it  is  often  impossible 
to  say,  especially  in  the  later  stages,  where 
the  primary  seat  of  the  disease  was  situated. 

Serous  Cyclitis  begins  with  pain  and 
tenderness  over  the  ciliary  body,  and  with 
ciliary  congestion :  the  pupil  may  be  dilated, 
but  the  iris  is  otherwise  little  affected; 
keratitis  pmictata  soon  appears;  opacities 
form  in  the  anterior  part  of  the  vitreous, 
producing  some  diminution  of  vision.  After 
several  attacks  of  this  character,  adhesions 
form  between  the  iris  and  the  lens-capsule, 
but  only  at  the  pupillary  margin,  followed, 
in  severe  cases,  by  complete  exclusion  of  the 
pupil,  a  bulging  forward  of  the  iris,  and 
secondary  glaucoma.  Glaucoma  may,  how- 
ever, appear  quite  early  in  the  disease, 
before  the  iris  is  much  affected.  In  some 
instances  the  disease  runs  a  mild  course, 
the  iris  being  wholly  miaffected. 

Treatment  consists  in  giving  the  eyes 
complete  rest  and  in  keeping  the  pupil 
dilated  with  atropine.  An  extensive  iridec- 
tomy may  be  performed  if  the  disease  per- 
sists for  long,  and  is  especially  demanded 
when  there  is  any  increased  tension,  with  or 
without  exclusion  of  the  pupil. 

Cy  do -iritis  {irido -choroiditis). — In  this, 
as  in  other  forms  of  cyclitis,  the  inflamma- 
tory changes  vary  in  intensity.  They  are 
plastic  in  character,  and  are  seldom  limited 
to  the  iris  and  ciliary  body. 

A  distinct  group  of  cases  {anterior 
clioroido -sclerotitis  which  ends  in  anterior 
or  ciliary  staphyloma)  take  the  following 
course :— At  one  or  two  circumscribed  areas 
of  the  ciliary  region  there  occur  repeated 
attacks  of  sub-conjunctival  congestion,  ac- 
companied by  pain  and  tenderness.  The 
area  of  congestion  is  sharply  limited.  The 
attacks  last  for  several  weeks,  and  are  fol- 
lowed by   intervals   of  complete   freedom 


from  inflammation.  Eventually  a  slight 
bulging  of  the  sjlerotic  at  one  spot  is 
noticed,  and,  with  each  exacerbation,  slowly 
increases.  Here  the  sclerotic  becomes  thin 
and  of  a  dusky  colour,  the  choroid  and 
ciliary  body  showing  through  it.  The 
neighbouring  part  of  the  cornea  becomes 
opaque,  and  posterior  synechiae  are  formed. 
In  the  later  stages  the  whole  of  the  anterior 
part  of  the  sclerotic  becomes  one  large 
staphyloma,  the  cornea  is  stretched  and 
enlarged,  the  iris  and  ciliary  body  atro- 
phied. The  disease  is  essentially  of  a 
chronic  nature,  and  is  often  completely 
arrested  for  long  periods. 

This  form  of  cyclitis  is  very  intractable 
under  treatment.  The  application  of  the 
artificial  leech  and  blistering  to  the  temple, 
combined  with  the  use  of  atropine,  in  some 
cases  cuts  short  the  attacks.  Other  cases  are 
improved  by  a  course  of  mercury.  An  iri- 
dectomy is  sometimes  of  great  value,  and 
may  completely  arrest  the  disease. 

Cyclo-iritis,  in  some  of  its  most  destruc- 
tive forms,  is  more  acute,  and  may  com- 
mence in  the  iris  or  ciliary  body,  or  in  both 
together.  A  plastic  exudation  from  these 
two  structures  gradually  envelopes  the  lens, 
producing  occlusion  of  the  pupU,  with  total 
posterior  synechia.  The  lens  becomes  ca- 
taractous,  and  a  cyclitic  membrane  forms 
behind  it.  Early  in  the  disease  there  is 
great  deterioration  of  sight,  with  secondary 
glaucoma,  and  a  shallow  anterior  chamber. 
Later,  with  shrinking  of  the  vitreous,  the 
eyeball  becomes  soft. 

The  exciting  cause  is  sometimes  syphilis, 
either  hereditary  or  acquired.  In  hereditary 
syphilis  the  cyclitis  occurs  with  interstitial 
keratitis;  in  acquired  syphilis,  during  the 
secondary  stage.  It  is  in  some  instances  a 
complication  of  rheumatic  iritis,  in  man^ 
its  causation  is  obscure. 

Constitutional  treatment,  especially  in 
the  syphilitic  cases,  is  of  the  utmost  im- 
portance. Ciliary  tenderness  and  neuralgia 
may  be  relieved  by  hot  fomentations  and 
counter-irritants ;  local  treatment,  however, 
is  unsatisfactory.  It  is  impossible  to  per- 
form an  iridectomy  with  any  success,  as 
the  iris  is  very  friable,  and  is  firmly  bound 
down  to  the  lens-capsule. 

Sympathetic  Irido-cyclitis  almost  in- 
variably begins  with  serous  iritis,  soon  de- 
veloping into  the  most  severe  form  of  plastic 
irido -cyclitis.  Some  cases  never  proceed 
beyond  the  stage  of  serous  irido-cyclitis, 
and  run  a  mild  course.  See  Sympathetic 
Ophthalmitis. 

The  ciliary  body  is  sometimes  the  seat 
of  a  syphiUiic  gumma.    If   the  gumma 
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breaks  down,  a  perforation  of  the  ciliary 
region,  with  destructive  inflammation  of 
the  eyeball,  may  ensue. 

A  tubercular  growth  in  this  situation 
produces  great  inflammatory  swelling  of  the 
ciliary  body,  and  is  usually  accompanied  by 
similar  deposits  in  other  parts  of  the  eye. 

Injuries  of  the  Ciliary  Body. — Blows 
on  the  eye  sometimes  induce  paralysis  of 
the  ciHary  muscle,  with  dilatation  of  the 
pupil  and  loss  of  accommodation.  Eecovery 
usually  occurs  in  a  few  days.  Hasmorrhage 
into  the  anterior  chamber  or  vitreous  may 
also  be  due  to  a  blow,  from  rupture  of  one 
of  the  bloodvessels  of  the  ciUary  processes. 
Punctured  wounds  of  the  ciliary  region  are 
especially  dangerous,  because  traumatic 
cycUtis  may  result,  and  also  because  an 
injury  of  this  part  of  the  eye  is  the  chief 
exciting  cause  of  sympathetic  ophthalmitis. 

Traumatic  Cyclitis  is,  in  the  great 
majority  of  cases,  purulent  in  character, 
and  is  recognised  by  considerable  swelling 
of  the  Uds,  with  pain,  great  tenderness,  and 
congestion  of  the  ciliary  region.  The  aqueous 
becomes  muddy,  and  pus  covers  the  ciHary 
processes  and  the  posterior  sm'faces  of  the 
lens,  being  seen  as  a  yellowish  mass  through 
the  pupil.  This  purulent  cyclitis  is  accom- 
panied by  diminished  tension  of  the  eyeball. 

Certain  functional  distui-bances  of  the 
ciliary  muscle  are  to  be  noted. 

Paralysis  of  the  ciliary  muscle  alone 
(cycloplegia)  often  follows  diphtheria,  and 
usually  in  hypermetropic  eyes.  Combined 
with  dilatation  of  the  pupil  it  occurs  in  com- 
plete paralysis  of  the  third  nerve ;  finally, 
aU  the  internal  muscles  of  the  eye  may  be 
paralysed  (ophthalmoplegia  interna).  Pa- 
resis of  accommodation  may  be  the  result 
of  debihtating  disease,  or  of  overstrainmg 
of  the  ciHary  muscle.  Spasm  of  accommo- 
dation is  sometimes  found  in  hypermetropia. 
In  hypermetropia  the  circular  fibres  are 
often  greatly  developed,  whilst  in  myopia 
they  are  wanting.  This,  however,  is  far 
from  being  an  invariable  condition.  See 
Accommodation,  Disorders  of,  and  Eefrac- 
TiON,  Errors  of. 

Atrophy  of  the  ciliary  body  results  from 
any  prolonged  pressure  appHed  to  it,  and 
is  always  weU-marked  in  glaucoma  of  any 
standing ;  it  is  also  found  in  staphyloma  of 
the  ciliary  region. 

The  tumours  of  the  ciliary  body  are 
ieuco-  and  melano-sarcoma.  See  Orbit, 
Tumours  of  the. 

Coloboma  of  the  ciHary  body  is  a  con- 
genital cleft  of  the  lower  part,  accompanying 
coloboma  of  the  iris  and  choroid. 

W.   J.   MiLLES. 


CIRCUMCISION.  — The  operation  of 
circumcision,  or  removal  of  a  portion  of 
the  prepuce,  may  be  required  in  the  foUow- 
ing  cases : — 

1.  To  remedy  the  constitutional  and 
local  irritation  produced  in  infancy  by  an 
abnormaUy  long  prepuce. 

2.  To  prevent  the  recurrence  of  bala- 
nitis {see  Balanitis)  in  lads,  produced  by 
the  retention  of  the  secretions  beneath  a 
long  and  tight  prepuce. 

3.  To  reHeve  a  phimosis  produced  by 
balano-posthitis,  or  by  the  suspected  pre- 
sence of  a  phagedaenic  sore  beneath  the 
prepuce. 

4.  To  remove  the  irritation  and  difficulty 
in  mictm-ition  sometimes  present  in  old 
men  as  the  result  of  a  long  prepuce  with 
contracted  orifice. 

The  usual  method  of  performing  the 
operation  in  children  is  as  foUows  : — A  tape 
should  first  be  tied  tightly  round  the  root 
of  the  penis  (a  most  efficient  and  simple 
plan),  or  Clover's  ch'cumcision-tourniquet 
may  be  applied,  to  prevent  aU  haemorrhage 
during  the  operation.  The  exact  length  of 
skin  to  be  removed  must  then  be  cal- 
culated, either  by  marking,  with  an  in- 
delible pencil,  the  skin  as  it  remains  in 
situ,  at  a  line  corresponding  to  the  corona 
glandis  ;  or  by  applying  a  pair  of  long  poly- 
pus-forceps to  the  same  point,  and  closing 
them  firmly  on  the  skin,  as  soon  as  the 
glans  penis  has  slipped  back  from  between 
the  blades.  The  forceps  should  be  appHed 
at  the  point  selected  obHquely  from  above 
downwards  and  forwards.  The  portion  of 
skin  beyond  the  forceps  is  then  cut  off  with 
a  single  sweep  of  a  long  bistoury,  or,  better 
still,  with  a  pair  of  curved  scissors.  On 
removing  the  forceps  it  will  be  found  that, 
whilst  the  skin  has  retracted  considerably, 
the  mucous  membrane  still  embraces  the 
glans.  This  must  be  slit  up  with  scissors 
weU  back  to  the  corona,  and  the  angles  of 
the  flaps  be  rounded  off.  The  mucous  mem- 
brane should  then  be  turned  back,  and  its 
edge  adjusted  to  that  of  the  skin.  Before 
doing  so  it  is  weU  to  secure  the  mouths  of 
any  vessels  that  can  be  seen  with  fine  cat- 
gut Hgature,  but  in  infants  this  is  seldom 
needful.  The  edges  of  the  mucous  mem- 
brane and  skin  having  been  neatly  adjusted 
should  be  kept  in  situ  by  a  long  strip  of 
dry  Hnt  six  or  eight  inches  long  and  half 
an  inch  wide,  applied  as  foUows : — 

The  glans  being  well  puHed  forward  by 
an  assistant,  the  middle  of  the  strip  of  lint 
is  applied  to  the  under  surface  of  the  penis 
immediately  behind  the  glans.  The  two 
ends  are  then  passed  over  and  around  the 
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organ  in  successive  turns,  until  the  root  is 
reached,  when  they  will  lie  crossed  on  the 
lower  part  of  the  abdomen,  and  must  be 
secured  in  that  position  by  a  couple  of 
strips  of  adhesive  plaster. 

The  advantages  of  this  method  of  dress- 
ing are  that  the  orifice  of  the  urethra  is  left 
free,  the  cut  edges  of  the  mucous  mem- 
brane and  skin  are  retained  in  apposition, 
and  the  child  is  unable  to  pull  ofif  the  dress- 
ings. The  tape  at  the  root  of  the  penis 
should  not  be  removed  until  this  dressing 
has  been  applied.  It  will  be  observed  that 
no  mention  of  sutures  has  been  made. 
The  fact  is  that  in  infants  and  young  lads 
they  are  quite  unnecessary.  If  they  are 
used  they  should  be  of  the  finest  catgut, 
and  should  be  placed  as  near  as  possible  to 
the  edges  of  the  skin  and  mucous  mem- 
brane. Such  sutures  require  no  removal. 
The  old  method  of  bringing  the  parts  to- 
gether -^vith  a  number  of  silk  or  wire 
sutures  frequently  entailed  the  second  ad- 
ministration of  an  anaesthetic  during  their 
removal.  A  not  uncommon  difficulty  met 
with  during  this  operation  is  the  adhesion 
of  the  prepuce  to  the  glans  penis,  especially 
in  the  neighbourhood  of  the  corona.  Gene- 
rally these  adhesions  are  easily  overcome, 
but  they  are  occasionally  somewhat  tough, 
and  require  to  be  broken  down  with  a  probe 
or  director.  At  any  rate  they  should  be 
thoroughly  divided,  and  the  prepuce  peeled 
back,  so  that  the  furrow  behind  the  corona 
glandis  is  distmctly  defined. 

The  after-treatment  is  of  the  simplest. 
The  patient  must  remain  in  bed  for  a  few 
days,  and  the  bed-clothes  should  be  kept  off 
the  parts  by  a  cradle.     On  the  fourth  or  fifth 
day  it  will  be  necessary  to  remove  the  dress- 
ing, and  this  is  most  easily  accomplished 
by  placing  the  patient  in  a  warm  bath  and 
letting  the  parts  soak  for  some  time.    On  the 
removal  of  the  lint  it  will  be  generally  found 
that  the  wound  has  for  the  most  part  healed 
by  first  intention.      That    portion    which 
has  not  done  so  will  soon  fill  up  by  granula- 
tion, with  little  or  no  distress  to  the  patient. 
During  this  process   the  parts  should   be 
protected   by  a   strip   of  lint  spread  with 
vaseline  or  zinc  ointment.  A  certain  amount 
of  oedema,  especially  in  the  neighbourhood 
of  the   fraenum,  remains  for  some   weeks  ' 
after  the  operation.     Although  this  opera-  | 
tion  is  one  seldom  attended  by  danger  to  ! 
life,  yet  there  are  cases  on  record  of  death  { 
from  erysipelas  and  from  haemorrhage  after  ! 
its  performance. 

In  adult  cases  where  the  prepuce  is  not  | 
elongated,  but  the  orifice  is  contracted,  the 
slitting  operation  will  suffice.    This  may  be 


performed  by  passing  a  director  underneath 
the  prepuce,  and  slitting  it  up  with  a  curved, 
sharp-pointed  bistoury  ;  or  a  pair  of  strong 
sharp  scissors  may  be  used.  In  either  case 
the  incision  should  be  made  on  the  dorsum, 
and  care  should  be  taken  to  slit  the  mucous 
membrane  well  back  to  the  corona.  If  the 
prepuce  is  elongated  a  portion  should  be  re- 
moved with  scissors,  the  parts  being  put  on 
the  stretch  by  an  assistant  taking  the  two 
cut  angles  with  a  couple  of  fine  spring 
forceps.  These  angles  should  then  be 
rounded  off.  All  vessels  must  be  tied  with 
fine  catgut,  and  the  edges  of  the  skin  and 
mucous  membrane  united  by  several  sutures 
of  the  same  material. 

The  wound  should  then  be  dressed  with 
a  strip  of  lint  soaked  in  carbolic  oil  (1-20). 
The  sutures,  if  any  of  them  require  re- 
moval, may  be  taken  out  on  the  third  or 
fourth  day.  Paul  Swain. 

CIRSOID  AN'EVBl^M— Definition. 
A  tortuous  and  dilated  condition  of  the 
medium-sized  and  smaller  arteries  of  a 
part,  extending  to  the  smallest  branches, 
where  it  terminates  in  a  central  pulsating 
tumour.  The  vessels  especially  predisposed 
to  the  disease  are  the  branches  of  the  ex- 
ternal carotid  artery  distributed  to  the 
scalp ;  but  the  arteries  of  the  extremities, 
scrotum,  and  trunk  are  not  infrequently  the 
subject  of  attack.  The  so-called  '  aneurism 
by  anastomosis '  of  the  orbit  rarely  belongs 
to  the  same  category. 

Etiology. — The  conditions  which  pre- 
dispose to,  or  excite,  the  disease  are  ill- 
understood.  The  tumour  generally  makes 
its  appearance  in  early  childhood,  but  may 
be  congenital  in  origin,  or  may  not  appear 
until  adult  Ufe.  As  a  rule  no  cause  can 
be  demonstrated,  but  the  morbid  changes 
occasionally  extend  from  a  pre-existent 
naevus,  or  a  more  or  less  satisfactory  his- 
tory of  local  injury  may  be  forthcoming. 

Symptoms. — In  a  tj'^pical  case  cirsoid 
aneurism  appears  as  a  pulsating  tumour 
fed  by  a  number  of  dilated  tortuous  ar- 
teries. The  tumour  is  usually  moderately 
prominent,  iU-defined  at  its  periphery, 
somewhat  lobulated  on  the  surface,  soft  in 
consistence,  reducible  by  direct  pressure, 
and  collapsing  to  some  extent  during  com- 
pression of  the  main  vessel.  The  super- 
jacent skin  may  be  thickened  and  of  normal 
aspect,  or  atrophied  and  more  or  less 
transparent.  The  surroimding  tributaries 
are  contorted  and  irregularly  dilated,  gra- 
dually assuming  their  proper  form  and 
dimensions  as  they  approach  the  main 
trunli.     A  thrill  and  bruit  de  soujffle  may 
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be  detected  over  the  centre  of  the  growth 
and  for  some  distance  along  the  course  of 
the  afferent  vessels. 

The  whole  of  the  tissues  in  contact 
with  the  diseased  vessels  undergo  atrophic 
changes,  and  the  subjacent  bones  may  be 
deeply  grooved  or  even  perforated.  The 
ternperature  of  the  parts  does  not  usuall;^ 
differ  perceptibly  from  the  normal  register, 
but  an  elevation  of  between  1°  and  2^^  Fah. 
has  been  observed  in  one  case.  The  affec- 
tion is  sometimes  associated  with  a  local 
neuralgia,  but,  as  a  rule,  it  is  painless. 
The  course  is  variable.  In  some  instances 
the  disease  advances  progressively  from 
the  first,  while  in  others  it  may  remain 
stationary  for  long  periods,  but  usually 
tends  to  increase  rapidly  about  puberty, 
or,  in  women,  during  pregnancy.  In  the 
latter  stages  haemorrhages  may  become 
frequent  and  dangerous. 

Pathological  Anatomy.  —  The  central 
pulsating  tumour  has  been  found  to  consist 
of  a  closely  aggregated  mass  of  dilated 
arterioles  transformed  into  a  kind  of  ca- 
vernous tissue  by  partial  absorption  of  the 
contiguous  walls  of  the  component  vessels. 
The  intimate  changes  in  the  afferent  ar- 
teries vary  with  the  period  of  the  disease. 
In  the  early  stage  the  walls  are  said  to  be 
thickened,  but  after  a  time  atrophic  lesions 
supervene,  and  the  tunics  become  thinned 
and  in'egularly  dilated  into  a  multitude  of 
pouches.  Traces  of  fatty  degeneration  have 
been  discovered  by  some  observers  in  the 
muscular  coat  (Labb^,  Heine).  The  veins 
seldom  display  any  marked  changes,  not- 
withstanding the  vastly  augmented  capacity 
of  the  arteries. 

The  true  nature  of  the  morbid  process 
is  not  fully  elucidated  by  the  visible  altera- 
tions of  structui'e.  It  is  still  uncertain 
whether  the  disease  is  to  be  regarded  as  an 
active  ataxy  with  hyperplasia,  according 
to  which  view  it  may  be  classed  as  a  vas- 
cular neoplasm  (Virchow)  ;  or  whether  the 
first  link  in  the  chain  is  a  diminished  re- 
sistance of  the  arterial  wall,  induced  either 
by  subacute  inflammation  (Billroth),  or 
fatty  degeneration  (Robin,  Labbe)  of  its 
tissues.  It  is  possible  that  neither  of  these 
views  need  be  rejected,  but  that  some  cases 
may  be  allied  to  naevus,  in  which  they 
are  occasionally  found  to  originate ;  while 
in  other  instances  a  subacute  arteritis,  with 
implication  of  the  nervi  and  vasa  vasorum, 
may  be  determined  by  local  injury,  and 
of  this  condition  fatty  degeneration  may  be 
a  later  stage.  Polaillon  [Bull.  Soc.  de  CTiir. 
1884)  assumes  that  the  essential  feature  of 
tlie  disease  is  an  abnormally  fi:ee  communi- 


cation between  the  arteries  and  veins,  and 
he  beheves  the  arterial  changes  to  be 
secondary  to  this.  The  theory,  however, 
does  not  touch  the  primary  cause  of  the 
lesion,  nor  does  it  explain  how  such  a  con- 
dition, which  would  imply  a  lessened  re- 
sistance to  the  flow  of  blood  into  the  veins, 
operates  in  producing  dilatation  and  flexu- 
osity  of  the  afferent  vessels. 

The  role  of  local  injury  in  the  primary 
causation  appears  more  important  than  has 
been  hitherto  believed,  particularly  when 
the  early  period  of  its  development  in 
most  cases,  and  its  very  frequent  locali- 
sation to  the  scalp,  are  borne  in  mind  ;  the 
cranium  not  only  being  a  part  especially 
liable  to  damage  in  the  course  of  parturi- 
tion, and  by  falls  during  the  first  few  years 
of  life,  but  one  in  which  the  counter- 
pressure  afforded  by  the  bone  would  render 
the  effects  of  contusion  upon  the  vessels  of 
the  scalp  more  serious  and  lasting  than  in 
other  localities. 

Treatment. — There  are  few  non-malig- 
nant affections  in  surgery  which  tave 
proved  more  rebellious  to  treatment  than 
cirsoid  aneurism  ;  but  it  is  difticult  to  avoid 
the  belief  that  the  overwhelming  list  of 
failures  is,  in  part  at  least,  attributable  to 
an  imperfect  conception  of  the  nature  of 
the  disease,  and  to  the  consequent  adoption 
of  wholly  inadequate  measures  for  its  re- 
moval. The  problem  appears  to  have 
been  regarded  as  capable  of  solution 
by  the  same  processes  of  reasoning  that 
have  been  so  profitably  applied  in  the 
treatment  of  ordmary  aneurism ;  but  there 
are  special  features  in  the  cirsoid  tumour 
which  so  far  remove  it  from  surgical 
anem'isms  that  the  means  likely  to  afford 
every  prospect  of  success  in  the  latter  case 
must  almost  assuredly  fail  in  the  first.  In 
place  of  a  diverticulum  from  the  vascular 
wall,  out  of  the  direct  line  of  the  circula- 
tion, and  offering  conditions  eminently  fa- 
vourable to  the  deposit  of  fibrinous  par- 
ticles from  the  blood  and  to  coagulation  of 
the  fluid  en  masse,  when  the  hurry  of  the 
current  can  be  sufficiently  moderated,  we 
have  to  deal  with  a  multitude  of  dilated 
vessels  which,  though  tortuous  and  saccu- 
lated, retain  a  smooth  lining  throughout, 
and  offer  nothing  to  interrupt  or  retard  the 
stream  which  courses  rapidly  through  them 
to  escape  by  the  veins.  Their  calibre  is 
always  adaptable  to  the  quantity  of  the 
circulating  fluid,  and  hence  there  is  no  ten- 
dency to  stagnation  of  blood,  however  much 
the  flow  becomes  diminished  in  amount. 
Even  the  smallest  rivulet  would  be  suffi- 
cient to  maintain  the  patency  and  vitality 
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of  the  diseased  vessels  until  the  temporarily- 
enfeebled  circulation  is  restored  to  its  fall 
vigour  by  collateral  supply. 

In  the  treatment  of  cirsoid  aneurism 
the  efforts  of  the  operator  have  been 
directed,  in  the  greater  number  of  cases,  to- 
v/ards  the  arrest  of  the  circulation  through 
the  focus  of  disease,  either  by  ligature  or 
acupressure  of  the  individual  ati'erent  ves- 
sels, or  one  or  more  of  the  larger  arteries. 
It  is  obvious,  however,  that  in  the  case  of 
a  cirsoid  tumour  of  the  scalp  it  is  impos- 
sible to  secure  every  one  of  the  tributary- 
branches  that  converge  towards  the  affected 
centre.  To  tie  the  external  carotid  leaves 
open  not  only  all  the  mesial  anastomoses, 
but  many  channels  of  communication  with 
branches  of  the  internal  carotid,  subclavian, 
and  vertebral,  any  one  of  which  would  suf- 
fice to  prevent  any  permanently  beneficial 
result  from  the  operation.  Ligature  of  the 
conmaon  carotid  removes  only  one  of  the 
sources  of  failure ;  ligature  of  both  carotids 
brings  us  a  step  farther,  at  a  risk  greatly 
in  excess  of  the  advantage  gained ;  but 
it  is  only  by  tying  every  great  vessel  in 
the  neck  that  the  circulation  in  the 
tumour  could  be  brought  to  a  standstill. 
So  far  is  the  plan  of  treatment  irrational 
that  the  sole  cause  for  astonishment  at  the 
published  results  (which  are  not  lil^ely  to 
be  more  unfavourable  than  the  results 
withheld)  is  that,  amid  the  host  of  failures 
and  disasters,  two  or  three  successes  have 
found  a  place.  It  is  probable,  however, 
that  the  cures  in  question  were  due  to 
secondary  inflammatory  processes  rather 
than  to  the  immediate  effects  of  the  liga- 
ture. 

The  various  methods  of  treatment  may 
be  classified  as  follows : — (a)  Means  intended 
to  cut  off  the  circulation  through  the  tu- 
mour :  such  as  acupressure  of  the  aneurism 
and  ligature  or  compression  of  the  afferent 
vessels  or  large  trunks.  (,3)  Those  which 
aim  to  induce  coagulation  of  the  blood  in 
the  dilated  vessels :  as  galvano-puncture 
and  injections  of  perchloride  of  iron,  (y) 
Those  by  which  the  whole  of  the  affected 
tissues  are  destroyed :  as  caustics ;  and, 
lastly  (5),  those  undertaken  for  the  entire 
ablation  of  the  diseased  part. 

1.  Direct  comjoression  of  the  tumour 
has  not  only  been  found  useless,  but  is  by 
no  means  free  from  danger. 

2.  Ligature  or  acupressure  of  the  in- 
dividual afferent  arteries  has  been  fre- 
quently practised,  but  with  most  unsatis- 
factory results.  Out  of  13  cases  of  cirsoid 
aneurism  of  the  head,  collected  by  Lefort, 
11  are  noted  as  failures  with  2  deaths,  and 


only  1  appears  to  have  been  completely 
successful  {Diet,  des  Sciences  Med.), 

Ligature  of  the  larger  trunks  in  similar 
cases  has  met  with  no  better  reward.  Liga- 
ture of  the  external  carotid  has  never  suc- 
ceeded. Of  24  cases  of  ligature  of  the 
common  carotid,  no  less  than  23  failures, 
including  10  deaths,  appear  against  a  single 
success  :  in  two  of  the  instances  the  opera- 
tion was  undertaken  on  account  of  secondary 
haemorrhage  following  a  useless  ligature  of 
the  external  carotid.  In  9  cases  of  ligature 
of  both  common  carotids,  two  cures  are  re- 
corded, and  the  7  failures  included  one  death. 
The  double  operation  in  the  well-known 
case  of  Mussey  {London  Medical  Gazette, 
vol.  viii.)  had  so  little  effect  upon  the 
circulation  in  tha  tumour,  that  when  the 
latter  was  excised  a  few  weeks  afterwards 
the  patient  lost  four  pints  of  blood,  and  it 
was  necessary  to  secure  forty  vessels.  The 
analysis  of  26  cases  of  cirsoid  aneurism  of 
the  hand  collected  by  Polaillon  proves  that 
here  also  operations  upon  the  afferent 
vessels  give  only  neg&tive  or  uncertain 
results. 

The  statistics  of  ligature  are  so  un- 
favourable as  to  be  almost  prohibitive  of 
the  operation  as  a  means  of  cm:e,  but  as  an 
adjunct  to  excision  and  some  other  measures 
it  requires  further  consideration. 

3.  Ligature  of  the  tumour  en  masse, 
when  practicable,  is  a  more  scientific  pro- 
cedure, and  has  been  carried  out  with  suc- 
cess by  Foubert  and  Bryant.  Mr.  Bryant 
records  two  cases,  in  one  of  which,  how- 
ever, the  disease  recurred  four  years  after- 
wards, and  was  finally  removed  by  excision. 
Lefort  recommends  that  the  afferent  vessels 
should  be  secured,  as  a  preliminary  step. 

4.  Destruction  by  caustics. — This  me- 
thod of  treatment  is  theoretic,  illy  open  to 
some  objections,  but  in  one  case  reported 
by  Bonnet,  in  1858,  a  cure  followed  the 
application  of  chloride  of  zinc  paste  over 
the  afferent  vessels  and  afterwards  over 
the  whole  tumour. 

5.  Coagulation  of  the  blood  in  the  dis- 
eased vessels. — Electro-puncture  has  been 
successful  in  one  case,  and  carefully  applied 
in  association  with  circular  compression  of 
the  afferent  vessels  would  involve  but  little 
risk  if  the  needles  be  connected  with  the 
positive  pole.  Injection  of  perchloride  of 
iron  has  been  employed  more  frequently 
and  with  variable  success.  Out  of  10  cases 
collected  by  Le  Fort,  8  terminated  in  cure, 
but  of  the  2  failures  1  proved  fatal  from 
septicaemia  ;  while  Zielewitz  records  6 
deaths  in  14  cases.  It  can  only  be  per- 
formed safely  in  conjunction  with  circimi- 
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ferential  compression  (continued  for  half 
an  hour  after  the  injection)  or  ligature  of 
the  afferent  vessels.  A  solution  of  the 
strength  of  5  per  cent,  to  10  per  cent, 
would  be  suitable  for  the  purpose. 

6.  JRemoval  by  excision. — This  appa- 
rently formidable  procedure  is  not  only  the 
most  certain  mode  of  cure,  but,  if  carried 
out  with  due  precautions,  is  comparatively 
free  from  danger.  The  ablation  of  a  cirsoid 
aneurism  of  any  size  would,  however,  lead 
to  enormous  haemorrhage,  unless  preceded 
by  some  measures  for  limiting  the  access 
of  blood  to  the  part.  Hitherto  the  excision 
has  rarely  been  performed  except  as  a  last 
resource  after  the  afferent  vessels  or  larger 
trunks  have  been  tied  without  benefit,  and 
under  these  circumstances,  owing  to  the 
speedy  establishment  of  collateral  circula- 
tion, the  advantages  of  the  ligature  are 
lessened  in  proportion  to  the  time  allowed 
to  elapse  between  its  application  and  the 
removal  of  the  tumour.  Thus,  in  Mussey's 
case,  although  both  common  carotids  had 
been  tied,  the  haemorrhage  was  terrific 
when  excision  was  performed  a  few  weeks 
later.  To  secure  the  best  results  it  would 
appear  advisable  that  the  ablation  should 
be  immediately  preceded  by  the  ligature  or 
acupressure  of  every  accessible  tributary; 
the  smaller  unsealed  arteries  could  then  be 
seized  as  soon  as  exposed,  and  the  opera- 
tion would  probably  be  completed  without 
serious  loss  of  blood,  while  the  special  risks 
appertaining  to  the  Hgature  of  the  larger 
trunks,  and  particularly  of  the  common 
carotid,  would  be  evaded.  In  cirsoid 
aneurism  of  the  hand,  amputation  of  the 
member  may  be  performed  should  coagu- 
lants and  other  measures  fail. 

It  has  been  observed  that  the  dilated 
and  tortuous  arteries  tend  to  return  to 
their  normal  condition  after  the  cure  or 
removal  of  the  pulsating  tumour.  This 
fact  indicates  the  latter  as  the  starting- 
point  of  the  disease,  but  stiU  leaves  its 
intimate  pathology  open  to  discussion. 

In  conclusion  may  be  noticed  two  mea- 
sures which  have  been  tried  with  success, 
each  in  one  instance — the  use  of  setons 
after  ligature  of  the  supplying  vessels 
(Southam),  and  circular  section  of  the 
tissues  around  the  tumour,  also  after  pre- 
liminary ligature  of  the  afferent  arteries, 
followed  by  compression  in  the  line  of  the 
incision  (Verneuil).    William  Anderson. 

CLAVICLE,  Dislocations  of  the.— The 
clavicle  may  be  dislocated  at  its  acromial 
or  sternal  extremities.  The  acromial  dis- 
locations, which  are  the  most  common,  will 


be  described  as  dislocations  of  the  scapula. 
In  spite  of  the  simple  arthrodial  nature  of 
the  clavicular  joints,  and  of  the  exposed 
situation  of  the  bone,  injuries  from  falls 
upon  the  shoulder  commonly  result  in 
fractures  of  the  clavicle  or  in  dislocations 
of  the  shoulder-joint,  and  but  very  rarely 
in  displacement  of  either  extremity  of  the 
clavicle  from  its  articulation,  as  dislocation 
is  prevented  by  the  strong  supplementary 
ligaments  of  these  joints. 

The  sternal  end  of  the  clavicle  may  be 
dislocated  in  three  directions — -forwards, 
backwards,  and  upwards.  These  might  be 
conveniently  named  the  ante-sternal,  post- 
sternal,  and  supra- sternal  dislocations  of 
the  clavicle. 

The  forward  dislocation  (ante-sternal), 
is  usually  caused  by  violence  applied  to  the 
anterior  part  of  the  shoulder,  forcing  the 
outer  end  of  the  clavicle  backwards.  In 
children  it  may  be  caused  by  lifting  them 
by  the  arm,  and  Fergusson  mentions  a  case 
which  happened  during  bu'th.  It  may  be 
pa/rtial,  in  which  case  the  end  of  the  clavicle 
projects  somewhat  beyond  its  normal  level, 
and  may  be  readily  pushed  back  ;  or  it  may 
be  complete.  In  the  latter  case  the  dis- 
placed bone  passes  forwards,  inwards,  and 
somewhat  downwards  upon  the  sternum, 
where  it  forms  a  very  distinct  projection. 
It  could  only  be  mistaken  for  a  fracture 
close  to  the  articulation  or  a  separation  of 
the  epiphysis.  By  extending  the  shoulders, 
which  may  be  effected  by  the  knee  pressed 
on  the  spine,  aided  by  pressure  on  the  dis- 
located bone,  the  deformity  is  readily  made 
to  disappear,  but  the  difficulty  of  retaining 
the  bone  in  position  after  reduction  is  very 
great.  The  treatment  usually  adopted  is 
to  put  the  arm  up  in  precisely  the  same 
way  as  for  fracture  of  the  clavicle,  with 
the  addition  of  a  pad  secured  by  strapping 
over  the  sternal  end.  In  the  case  of  a  lady 
it  might  be  worth  while  to  insist  on  the 
recumbent  position  being  maintained  till 
firm  union  had  been  secured.  In  any  case 
the  arm  must  be  retained  in  bandages  for 
six  weeks  or  two  months.  Even  then  a 
false  joint  is  a  common  result ;  but  such 
a  termination  gives  rise  to  little  impair- 
ment of  the  usefulness  of  the  limb. 
Hamilton  relates  a  case  in  which  he  found 
it  impossible  from  the  first  to  reduce  the 
dislocation,  and  the  bone  was  left  in  the 
position  in  which  it  was  found.  Putegnat 
has  recorded  the  case  of  a  girl  of  seventeen 
who  could  voluntarily  produce  forward  dis- 
location of  both  clavicles  as  an  amusement. 
The  double  luxation  had  followed  a  severe 
fall  upon  the  hands. 
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Dislocation  backwards  (post-sternal) 
may  be  produced  by  a  fall  on  the  back  of 
the  shoulder,  forcing  the  outer  part  of  the 
clavicle  forwards,  or  by  a  direct  blow  upon 
the  inner  end  of  the  bone,  or  by  lateral 
compression  of  the  shoulders.  It  has  also 
been  brought  about  gradually  by  extreme 
curvature  of  the  spine.  In  order  of  fre- 
quency it  stands  next  to  dislocation  for- 
wards. The  bone  is  not  driven  simply 
backwards,  but  becomes  lodged  between  the 
upper  edge  of  the  sternum  and  the  trachea, 
causing  dyspnoea,  difficulty  in  swallowing, 
and  pain  in  the  neck — symptoms  which 
the  patient  endeavours  to  relieve  by  bend- 
ing his  head  forward,  and  which  are  in- 
creased by  throwing  the  head  back.  In  a 
case  related  by  Pellieux,  however,  these 
severe  symptoms  were  not  present,  owing 
probably  to  the  end  of  the  clavicle  not 
having  been  caught  behind  the  edge  of  the 
sternum.  In  the  position  of  the  prominent 
end  of  the  clavicle  a  depression  is  present, 
into  which  the  finger  may  be  dipped.  The 
acromion  is  somewhat  nearer  the  median 
line,  and  the  clavicle  is  directed  from  this 
point  inwards  and  backwards.  In  a  case 
dissected  by  Erichsen,  the  rhomboid  liga- 
ment remained  unruptured,  and  had  carried 
away  with  the  clavicle  the  cartilage  of  the 
first  rib. 

The  treatment  of  backward  dislocation 
has  been,  more  successful  than  when  the 
bone  is  displaced  forwards.  The  deformity 
is  easily  reduced  by  placing  the  knee  on 
the  spine  and  drawing  the  shoulders  back. 
To  retain  the  bone  in  position,  the  shoulders 
should  be  fixed  to  a  broad  splint  placed 
transversely  behind  the  scapulEe.  The  splint 
should  be  thickly  padded,  or  a  small  pHlow 
may  be  introduced  between  it  and  the 
spine.  The  shoulders  should  be  retained 
in  this  position  for  two  or  three  weeks, 
after  which  time  the  splint  may  be  re- 
moved, but  the  movements  of  the  shoulder 
on  the  afifected  side  should  be  restrained  for 
two  or  three  weeks  longer. 

Dislocation  upwards  (supra-sternal)  is 
produced  by  a  force  acting  from  above  on 
the  point  of  the  shoulder,  by  which  the 
acromial  extremity  of  the  clavicle  is  driven 
downwards  and  inwards.  The  sternal  end 
is  in  this  way  torn  from  its  attachments, 
and  rises  between  the  sternal  head  of 
the  stemo-mastoid  and  the  sterno-hyoid 
muscles;  at  the  same  time  it  passes  in- 
wards so  as  to  he  above  the  sternal  notch, 
and  may  reach,  or  even  pass  under,  the  I 
edge  of  the  sterno-mastoid  of  the  opposite 
side,  as  in  a  case  observed  by  Malgaigne. 
Bryant  describes  the  case  of  a  young  woman  ; 


seen  by  him  two  years  after  she  had  been 
crushed  in  a  crowd,  where  there  was  dis. 
placement  of  the  inner  extremities  of  both 
clavicles,  which,  by  pressure  upon  the 
shoulders,  could  be  made  to  touch.  R.  W. 
Smith  obtained  a  dissection  in  one  case, 
and  found  all  the  ligaments,  including  the 
rhomboid,  torn,  and  the  inter- articular  fibro- 
cartilage  separated  from  its  sternal  attach- 
ment. 

The  symptoms  are  depression  of  the 
shoulder,  which  approaches  nearer  the  me- 
dian line,  and  visible  elevation  of  the  sternal 
extremity  of  the  clavicle.  The  sternal 
origin  of  the  stemo-mastoid  muscle  is 
pushed  forward  by  the  bone,  and  a  de- 
pression can  be  felt  at  the  site  of  the 
damaged  articulation.  The  displaced  bone 
encroaches  upon,  and  partially  or  com- 
pletely obliterates,  the  episternal  depres- 
sion. The  dislocation  is  easily  reduced  by 
raising  the  shoulder,  and  at  the  same  time 
drawing  it  back. 

For  this  dislocation  the  writer  is  in- 
clined to  think  Velpeau's  suggestion  is  the 
best.  This  surgeon  carried  the  elbow  for- 
ward so  that  the  hand  rested  on  the  sound 
shoulder,  then  supported  the  elbow,  and 
bound  the  arm  to  the  side  by  means  of  a 
dextrine  bandage,  which  was  kept  on  for 
fifty  days.  When  the  elbow  is  carried 
forward,  the  humerus  may  be  used  to  push 
the  acromion  upwards  and  backwards,  and 
the  writer  has  found  this  position  of  great 
service  in  treating  dislocation  at  the  acro- 
mial extremity  of  the  clavicle. 

Simultaneous  Dislocation  of  both  ends 
of  the  Clavicle, — There  are  four  recorded 
cases  in  which  at  the  same  time  that  the 
sternal  extremity  of  the  clavicle  was  dis- 
located forwards,  the  outer  end  was  dis- 
placed above  the  acromion.  To  treat  such 
a  case  it  is  necessary  that  the  shoulders 
should  be  drawn  well  back,  and  retained  in 
that  position  whilst  a  compress  is  placed 
over  the  bone  to  steady  it. 

R.  Clement  Lucas. 

CLAVICLE,  Fracture  of  the.— This 
bone  is  commonly  fractured  at  all  periods 
up  to  advanced  life ;  but  nearly  half  the 
cases  are  those  of  children  under  six. 
Several  instances  of  intra-uterine  fracture 
of  this  bone  by  external  violence  are  on 
record.  The  fracture  may  be  transverse, 
or  very  oblique ;  incomplete  (greenstick), 
multiple,  or  comminuted  ;  it  is  very  rarely 
compound.  The  break  is  most  commonly 
situated  at  the  outer  part  of  the  middle 
third,  where  the  bone  is  small,  and  where 
the  two  cm-ves  meet,  but   any  part  may 
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give  way.  Owing  to  the  absence  of  dis- 
placement and  of  crepitus,  incomplete  frac- 
ture is  apt  to  be  overlooked.  When  dis- 
placement occurs,  the  sternal  fragment  is 
more  or  less  tilted  up  by  the  stemo-mas- 
toid,  and  the  acromial  end  is  carried  down- 
wards and  inwards  by  the  weight  of  the 
arm  and  the  action  of  the  surrounding 
muscles.  The  sternal  end  thus  overrides 
the  acromial.  This  position  is,  very  occa- 
sionally, reversed.  The  sternal  end,  when 
short,  has  been  seen  nearly  erect.  Occa- 
sionally both  clavicles  are  broken. 

Symptoms. — The  shoulder  drops  in- 
wards, downwards,  and  forwards,  so  as  to 
contrast  strongly  with  the  opposite  side, 
with  which  it  should  always  be  carefully 
compared.  The  patient  leans  over  to  the 
injured  side,  and  often  supports  the  elbow 
with  the  other  hand.  Deformity  of  the 
bone  can  be  felt,  and  often  seen.  Swelling 
over  the  fracture  is  often  well-marked. 
Crepitus  is  felt,  if  not  before,  by  raising 
and  drawing  back  the  shoulder  so  that  the 
fragments  are  brought  into  contact ;  there 
is  acute  pain  at  the  seat  of  fracture,  espe- 
cially on  movement ;  rarely  ecchymosis.  In 
children  displacement  is  usually  slight,  and 
the  only  signs  are  pain,  swelling,  and  a 
momentary  '  click  '  on  movement.  At  the 
eternal  end  fracture  produces  slight  dis- 
placement ;  at  the  acromial  end  considerable ; 
in  fracture  between  the  conoid  and  trapezoid 
ligaments  displacement  is  very  slight,  or 
entirely  absent.  The  vessels  and  brachial 
plexus  generally  escape  injury;  but  cases 
of  rupture  of  the  artery,  and  others  of  the 
subclavian  or  internal  jugular  vein,  and 
many  of  paralysis  of  the  arm  from  injury 
to  the  brachial  plexus,  have  been  recorded. 
Paralysis  may  be  caused  by  ill-applied 
pads  and  compresses.  Failure  of  union  is 
very  rare.  The  functions  of  the  arm  are 
regained,  even  though  deformity  is  con- 
siderable. 

Treatment. — It  is  often  difficult  or  im- 
possible by  any  apparatus  to  keep  the  frag- 
ments exactly  adjusted.  Deformity  and 
bony  swelling  are  most  securely  prevented 
by  keeping  the  patient  in  the  horizontal 
posture,  with  the  shoulders  resting  on  a 
flat  mattress,  for  a  fortnight  or  three  weeks, 
but  few  care  to  submit  to  this  treatment. 
Tlie  old  figure-of-8  bandage  has  been  gener- 
ally discarded.  Many  complicated  appli- 
ances have  been  proposed  as  substitutes, 
but  simple  means  are  the  most  efficient. 
A  wedge-shaped  pad  may  be  placed  base 
upwards  in  the  axilla,  the  elbow  drawn  a 
little  backward  on  the  chest,  and  it  and  the 
forearm  be  raised  and  supported  by  a  sling 


passed  over  the  opposite  shoulder.  The 
arm  shoidd  then  be  secm-ely,  but  not 
tightly,  bandaged  to  the  side.  The  bandages 
should  be  sewn  together  here  and  there,  or 
brushed  over  with  starch,  to  fix  them. 
Ellis's  apparatus,  consisting  of  a  crutch- 
pad,  sling,  and  strap  for  the  arm,  con- 
veniently carries  out  this  plan ;  or  Sayre's 
method,  which  seems  at  present  to  be 
generally  popular,  may  be  used  : — '  Two 
strips  of  plaster,  spread  on  moleskin  or 
strong  calico,  are  cut,  each  three  and  a  half 
inches  wide  for  an  adult :  one  long  enough 
to  encircle  first  the  arm  and  then  the  body 
completely;  the  other  to  reach  from  the 
sound  shoulder  over  the  elbow  of  the 
broken  limb,  and  across  the  back  obliquely 
to  the  point  of  starting.  The  first  piece 
is  looped  around  the  arm  just  below  the 
axillary  margin,  loosely  enough  to  avoid 
constriction,  and  the  loop  is  strongly  sewn. 
The  arm  is  then  drawn  downwards  and 
backwards,  so  that  the  pectoralis  major  is 
put  on  the  stretch,  and  the  long  end  of  the 
strapping  is  then  carried  completely  round 
the  body,  and  is  stretched  to  itself  on  the 
back.  The  second  strip  is  then  applied, 
commencing  on  the  front  of  the  shoulder 
of  the  sound  side,  is  thence  carried  over 
the  top  of  the  shoulder,  diagonally  across 
the  back,  under  the  elbow,  diagonally  across 
the  front  of  the  chest  to  the  point  of  start- 
ing, where  its  ends  are  securely  sewn  to- 
gether. A  longitudinal  slit  is  made  in  the 
plaster  to  receive  the  point  of  the  elbow. 
Before  laying  the  plaster  across  the  elbow, 
an  assistant  must  press  the  elbow  well 
forwards  and  inwards,  and  it  must  be  held 
firmly  in  this  position  until  the  dressing  is 
completed.  It  will  now  be  seen  that-  the 
arm  has  been  converted  into  a  lever,  whose 
fulcrum  is  the  loop  of  plaster  at  the  lower 
margin  of  the  axilla,  and  upon  this  it  is 
beheved  that,  in  a  great  measure,  the  effi- 
ciency  of  the  apparatus  depends.'  Hamilton  -a 
does  not  favour  this  method,  nor  can  the  I 
present  writer.  He  agrees  \vith  Hamilton  I 
that,  when  all  has  been  said,  some  simple  > 
appliance,  consisting  of  a  sling,  an  axillary  f 
pad,  and  a  bandage  to  keep  the  arm  to  the 
side,  is  still  the  best  that  can  be  used. 
Union  is  generally  complete  in  children  in 
about  tlu'ee  weeks ;  in  adults  in  from  a 
month  to  five  weeks.  Should  stiffiiess  of 
the  shoulder -joint  remain,  the  limb  should 
be  gently  moved  through  its  full  range 
when  the  patient  is  under  the  influence  of 
an  anaesthetic.  For  this  purpose  nitrous 
oxide  gas  is  generally  quite  sufficient.  In 
comminuted  fractures,  should  there  be  evi- 
dence that  the  vessels  are  pressed  upon,  the 
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patient  should  be  confined  to  the  horizontal 
position,  with  the  arm  slightly  drawn  away 
li-om  the  side.  Howard  Marsh. 

CLAVUS.     See  Corns. 

CLEFT    PALATE,   The  Mechanical 

Treatment  of. — The  successful  treatment  of 
a  cleft  palate  by  a  mechanical  appHance  is 
dependent  upon  a  clear  recognition  of  tho 
conditions  that  are  essential  in  the  treat- 
ment of  all  cases  of  cleft  palate,  whether 
the  method  be  surgical  or  mechanical. 
These  conditions  are  : — 

(1)  The  restoration  of  continuity  of 
surface  in  the  palatine  arch. 

(2)  Separation  of  the  arch  of  the  palate 
fi'om  the  tioor  of  the  nose. 

(3)  The  possibility  of  cutting  off  com- 
munication between  the  mouth  and  the 
naso-pharjTigeal  cavities,  at  the  will  of  the 
patient,  by  contact  between  the  edge  of 
the  free  border  of  the  palate  and  the  pos- 
terior wall  of  the  pharynx,  irrespectively  of 
the  nature  of  the  means  by  which  the  velum 
folati  has  been  restored. 

It  does  not  come  within  the  scope  of 
the  present  article  to  indicate  how  far  these 
conditions  may  or  may  not  be  fulfilled  by 
the  operation  of  staphyloraphy.  It  is  only 
necessary  to  indicate  the  nature  of  the 
various  appliances  that  have  been  invented 
and  used  for  the  treatment  of  congenital 
fissure,  dealing,  however,  only  with  those 
that  possess  some  element  of  utility  com- 
bined with  novelty. 

It  is  unnecessary  to  enter  into  the  details 
by  which  an  impression  is  obtained  of  the 
mouth  with  its  fissm'ed  soft  palate,  soft  and 
hard  palate,  or  even  fissured  soft  and  hard 
palate  and  alveolar  arch.  Whether  the  cleft 
be  limited  to  the  uvula,  or  pass  through  to 
the  front  of  the  mouth  and  be  combined 
with  single  or  double  hare-lip,  is  a  matter 
of  but  little  moment  for  oiu:  purpose.  It 
simply  resolves  both  deformity  and  treat- 
ment into  a  question  of  degree,  and  does 
not  atiect  the  principles  involved  in  treat- 
ment. 

Starting  with  the  assumption  that  a 
perfect  model  of  the  mouth  has  been  ob- 
tained, three  methods  of  dealing  with  the 
case  present  themselves  for  consideration. 

We  will  discuss  the  simplest  way  first. 
This  consists  in  adapting  a  gold,  platinum, 
or  thin  vulcanite  plate  to  the  front  part  of 
the  mouth,  filling  up  all  gaps  in  the  dental 
arch  with  artificial  teeth,  and  covering  over 
any  portion  of  the  fissure  that  may  exist 
in  the  hard  palate,  and  restoring  it  to 
eymmetry  of  form  and  relative  smoothness 


of  surface.  Such  a  plate  is  held  in  positiop 
by  bands  passing  romid  the  natural  teeth, 
and,  as  a  rule,  covers  the  whole  of  the 
anterior  part  of  the  mouth  and  passes  back- 
wards nearly  to  the  boundary  of  the  normal 
hard  palate.  Attached  to  the  posterior 
margin  of  the  plate  by  means  of  studs, 
screws,  stitches,  or  clamps,  we  have  an 
artificial  velum  palati,  made  of  elastic 
rubber,  either  moulded  expressly  for  the 
particular  case  or  cut  out  of  a  sheet  of 
elastic  varying  in  thickness  according  to 
the  size  of  the  cleft  and  the  age  of  the 
patient;  thus,  for  a  child  under  ten  years 
of  age,  2  millimetres  thick  would  be  sulii- 
cient,  whilst  for  an  adult  it  may  be  3  milli- 
metres or  even  4  millimetres  with  advan- 
tage. The  elastic  flap  must  extend  back  to 
such  an  extent  that,  by  the  upward  pressure 
of  the  tongue,  the  artificial  velum  will  be 
brought  into  absolute  contact  with  the  pos- 
terior waU  of  the  pharynx. 

Here  it  will  be  seen  that  we  fulfil  most 
of  the  conditions  that  have  been  laid  down 
as  essential  to  successful  treatment  by 
mechanical  means.  We  have  simpHcity 
of  construction,  and  an  appliance  that  can 
be  worn  with  relatively  little  trouble ;  but 
against  this  we  have  an  elastic  velum  that, 
from  its  nature,  must  of  course  be  perishable 
and  apt  to  break  down  in  texture,  and  be- 
come offensive  in  odour  if  not  kept  very 
clean  and  frequently  renewed.  It  must  be 
further  observed  that  the  whole  appHance 
is  very  much  of  the  natm'e  of  a  valve 
covering  an  opening,  and  is  not  in  any 
sense  a  plug  or  obtm-ator  in  relation  to  the 
lateral  boundaries  or  walls  of  tlie  cleft.  It 
will  also  be  seen  that  the  elastic  velmn, 
attached  at  one  margin  only,  does  not  in 
any  way  represent  the  tense,  resonant  sm'- 
face  of  the  normal  soft  palate.  The  cases 
treated  by  this  method  have,  however,  given 
exceedingly  satisfactory  results  in  many 
instances,  and  the  name  of  the  late  Mr. 
Edwin  Sercombe,  who  did  much  to  make 
it  popular,  should  always  be  remembered 
in  connection  with  this  form  of  artificial 
palate. 

FoUowing  on  the  lines  of  Stearn  (an 
Enghsh  surgeon  who  wrote  about  1845), 
Dr.  Kingsley,  of  New  York,  introduced,  in 
1864,  a  very  perfectly  constructed  form  of 
elastic  velum  which  at  once  fulfilled  nearly 
all  the  conditions  that  the  writer  has  ah-eady 
stated  to  be  essential.  The  Kingsley  velum 
was,  roughly  speaking,  of  the  nature  of  a 
stud,  and,  if  we  think  of  the  fissure  as  like 
a  button-hole  torn  open  at  one  end,  it  will 
be  easier  to  understand  how  the  stud  passed 
tlnrough  the  open  end  of  the  button-hole  and. 
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by  being  kept  forward  at  the  perfect  end  of 
the  button-hole,  became  self-supporting ;  in 
other  words,  there  was  a  flap  to  reproduce 
the  floor  of  the  nares,  a  flap  to  restore  the 
palatine  arch,  and  the  two  flaps  were  held 
together  by  a  stem  that  was  fitted  to  the 
margins  of  the  cleft.  All  this  being  in  one, 
and  made  of  elastic  rubber  vulcanised  in 
metal  moulds,  a  very  beautiful  apphance 
was  produced ;  and  when  fixed  in  the  mouth 
by  attachment  to  a  gold  plate  fitting  the 
lingual  aspect  of  the  teeth,  the  elastic  velum 
moved  up  and  down  with  the  muscular 
movements  of  the  divided  soft  palate,  and 
could  be  brought  into  contact  with  the 
posterior  wall  of  the  pharynx.  The  earUer 
instruments  made  by  Kingsley  have  not 
been  described,  as  they  were  wrong  in  cer- 
tain details  and  unnecessarily  difficult  to 
make,  and,  from  their  extreme  tenuity, 
wore  out  very  quickly.  The  modified 
Kingsley  velum,  however,  is  a  most  useful 
invention,  and  has  been  applied  in  a  large 
number  of  cases  by  the  late  Mr.  Kamsay 
and  the  writer.  The  only  objections  to  it 
are  its  destructibihty  by  the  secretions  of 
the  mouth  and  nose,  and  its  want  of  reso- 
nance as  compared  with  other  materials. 
It  will  be  recognised  at  once  that  Kingsley's 
velmn  is  partly  of  the  nature  of  a  valve 
and  partly  of  the  character  of  an  obturator, 
plugging  up  the  cleft. 

The  thh'd  method  of  mechanical  treat- 
ment to  be  considered  is  due  to  the  inventive 
faculty  of  Dr.  Wilhelm  Siiersen,  of  Berlin. 
It  consists  of  an  obturator  made  of  hard 
rubber,  the  fore  part  fitting  around  the  teeth 
and  covering  the  hard  palate,  and  the  rest 
ftUing  up  the  gap  of  which  the  margins  of 
the  fissure  and  the  wall  of  the  pharynx  are 
the  boundaries.  The  front  portion  is  of  no 
moment ;  its  use  is  obvious — namely,  to  sup- 
port the  part  of  the  instrument  that  fills  up 
the  cleffc.  The  obturator  proper,  however,  is 
very  interesting  in  form,  though  common- 
place in  material  and  construction.  It  con- 
sists of  a  pyramid  having  its  base  parallel 
with  the  posterior  waU  of  the  pharynx  and 
its  apex  towards  the  anterior  point  of  the  cleft. 
One  side  of  the  pyramid  is  on  a  plane  with 
the  natural  palate  in  so  far  as  it  exists,  the 
upper  side  forming  the  floor  of  the  nares, 
and  grooved  down  its  centre  for  the  free 
passage  of  secretion.  The  two  remaining 
sides  of  the  pyramid  are  in  contact  with  the 
lateral  margins  of  the  cleft,  but  do  not  fit 
so  closely  as  to  produce  any  pressure  when 
the  palate  is  in  a  state  of  repose ;  but  as, 
in  the  process  of  swallowing  and  in  the 
utterance  of  certain  sounds,  the  muscles  of 
the  palate  are  drawn  upwards  and  increased 


in  volume  laterally,  so  pressure  is  exercised 
upon  the  rigid  obturator,  and  perfect  occlu- 
sion between  the  mouth  and  the  nose  takes 
place  along  the  margins  of  the  cleft.  At 
the  same  time,  the  muscular  tissue  of  the 
upper  and  posterior  part  of  the  pharynx  is 
thrown  into  well-marked  action,  with  the 
effect  that  the  space  between  the  base  of 
the  pyramid  and  the  wall  of  the  pharynx 
is  completely  blocked  up  by  the  increased 
bulk  of  the  muscles  in  this  position ;  thus 
the  naso-pharyngeal  cavities  are  separated 
from  the  mouth  coincidently  with  the 
closure  of  all  communication  between  the 
nose  and  the  oral  cavity. 

Such  an  appliance  offers  the  following 
advantages  over  those  already  described : — 
It  is  easily  kept  clean.  It  does  not  undergo 
any  change  in  texture  by  use  in  the  mouth. 
It  cannot  easily  be  broken  or  damaged ;  and, 
above  aU,  it  produces  a  far  more  resonant 
quaHty  of  voice  than  if  an  elastic  velum 
be  used,  and  this  resonance  is  still  further 
increased  if  the  lower  surface  of  the  palate, 
with  the  front  portion,  be  made  of  gold. 

The  most  perfect  apphance  will  produce, 
however,  the  most  disappointing  results 
unless  the  patient  be  intelligent  and  pains- 
taking. It  must  always  be  borne  in  mind 
that  the  restoration  of  an  organ  is  not  the 
restoration  of  a  function,  but  simply  a  means 
to  that  end.  Hence,  where  the  work  of  the 
dental  surgeon  leaves  off,  the  skill  of  the 
teacher  of  elocution  should  begin. 

Oakley  Coles. 

CLEFT  PALATE,  The  Surgical  Treat- 
ment of. — The  palate  may  be  congenitaUy 
cleft  in  very  varying  degrees,  from  a  bifid 
uvula,  which  represents  the  simplest  form 
and  the  shghtest  extent  of  the  deformity, 
to  a  complete  separation  of  all  the  struc- 
tures forming  the  hard  and  soft  palate. 

The  soft  palate  may  be  cleft  to  uncer- 
tain degrees,  but  it  is  rarely  completely 
divided  without  there  being  at  the  same 
time  some  want  of  union  of  the  palate- 
bones. 

The  hard  palate,  consisting  as  it  does 
of  six  symmetrical  bones,  usually  presents 
one  of  three  degrees  of  non-union  in  the 
middle  hne,  viz.  either  the  palatine  por- 
tions of  the  palate-bones  are  alone  sepa- 
rated, or  with  them  the  palate -plates  of 
the  superior  maxillary  bones  are  cleft,  or, 
in  addition,  the  intermaxillary  bones  and 
alveolar  arch  are  divided. 

The  failure  of  union  is  usually  rather 
to  the  left  side  of  the  middle  line  ;  and,  in 
clefts  involving  the  hard  palate,  the  septimi 
nasi  is  generally  united  at  its  lower  border 
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with  the  right  maxillary  bone ;  but  in 
some  of  the  worst  cases  the  bony  septum 
of  the  nose  hangs  free,  at  its  lower  edge, 
being  altogether  unconnected  with  the  bony 
palate.  Clefts  of  the  hard  palate  alone 
are  scarcely  ever  met  with  ;  occasionally 
the  failure  in  the  process  of  union  shows 
itself  in  the  existence  of  congenital  holes 
in  the  middle  line  of  the  palate,  but  these 
are  very  rare  as  a  congenital  defect,  though 
they  may  be  seen  as  the  result  of  disease. 

Sytnjptoms. — The  defect,  if  combined 
with  hare-lip,  is  usually  sufficiently  obvious. 
In  the  slighter  degrees  of  cleft-palate  there 
may  be  no  such  interference  with  suction 
and  deglutition  as  to  attract  attention ;  while 
in  some  cases  the  only  noticeable  symptom 
is  the  occasional  escape  of  milk  from  the 
nostrils.  More  frequently  the  child  cannot 
suck  at  all ;  or,  if  able  to  suck,  it  can  only 
swallow  a  small  quantity,  the  greater  part 
of  the  milk  escaping  by  the  nostrils. 
Among  newly-born  infants,  in  any  case 
of  unexplained  difficulty  in  taking  food,  it 
is  well  to  examine  the  condition  of  the 
palate. 

Treatment. — Since  the  only  inconve- 
niences of  cleft-palate  in  early  infancy  are 
connected  with  suction  and  deglutition,  the 
only  treatment  required  at  this  age  has  for 
its  object  to  secure  a  sufficient  supply  of 
food.  Where  a  child  cannot  suck  or  retain 
its  food,  an  attempt  should  be  made  to 
give  nourishment  very  slowly,  with  a  small 
spoon  passed  far  back  into  the  mouth,  or, 
as  recommended  by  Mr.  Coles,  an  ordinary 
feeding  bottle  may  be  used,  having  a  thin 
leaf-like  sheet  of  india-rubber  fixed  above 
the  teat,  sufficiently  large  to  occlude  the 
cleffc  in  the  palate. 

In  many  cases  the  child  can  be  fed 
from  a  bottle  with  an  india-rubber  teat  big 
enough  to  fill  the  gap  in  the  palate ;  the 
teat  having  a  large  hole  on  the  under  side 
near  its  extremity,  so  that  the  milk  can 
easily  escape.  Even  in  the  worst  cases 
children  can  be  fed  by  using  an  old- 
fashioned  flat  feeding-bottle  having  a  large 
teat,  with  a  hole  in  its  extremity  through 
which  food  can  be  poured  into  the  pharynx 
at  suitable  intervals  by  tilting  the  bottle. 

Age  for  operative  treatment. —  The 
earlier  in  hfe  the  defect  is  remedied  the 
more  satisfactory  wiU  be  the  result  as  re- 
gards the  perfection  of  articulation,  and 
cases  have  occurred  in  the  writer's  ex- 
perience where,  after  a  successful  operation 
at  a  very  early  age,  no  defect  whatever  has 
been  noticed  when  in  due  time  the  patient 
had  learned  to  speak.  But  the  age  at  which 
the   operation   should  be  performed  mast 


I  vary  with  the  nature  and  degree  of  the  cleft, 
and  the  health  and  vigour  of  the  patient. 
Doubtless  the  deformity  can  be  cured  in 
very  early  infancy,  but  regard  being  had  to 
the  difficulty  and  even  danger  of  the  pro- 
ceeding, and  the  many  possible  causes  of 
failure  at  this  period  of  life,  it  is  prudent  to 
postpone  operative  treatment. 

In  the  first  three  or  four  years  of  Hfe, 
clefts  of  the  bony  palate  generally  diminish 
greatly  in  width,  especially  at  their  anterior 
extremity,  where  in  the  process  of  growth 
fissures  in  the  alveolar  arch  may  be  ob- 
served to  close  altogether  by  coalescence  of 
their  opposite  edges.  Thus  with  the  lapse 
of  time  the  operation  becomes  less  difficult 
of  performance  and  no  longer  dangerous. 

None  but  very  general  rules  can  be  laid 
down  as  to  the  best  time  for  operating, 
since  each  case  must  be  judged  on  its  own 
merits,  and  every  surgeon  will  be  guided 
chiefly  by  the  results  of  his  own  experience. 
In  deciding  this  question,  the  difficult;^ 
of  the  operation  and  the  constitutional 
condition  of  the  patient  must  be  taken  irito 
consideration,  and  in  estimating  the  diffi- 
culty of  the  proceeding,  regard  must  chiefly 
be  had  to  the  width  of  the  cleft  in  relation 
to  the  amount  of  material  available  for  its 
closure. 

In  the  case  of  the  soft  palate,  this  may 
easily  be  estimated  by  observing  the  width 
and  thickness  of  the  sides  of  the  velum  ; 
in  clefts  of  the  hard  palate  the  pitch  of  the 
palatine  arch  should  chiefly  be  noticed, 
for  the  higher  the  palatine  arch  the  more 
material  will  be  available  for  flaps.  The 
union  of  the  septum  nasi  with  one  maxillary 
bone  is  also  a  favourable  condition,  as  fur- 
nishing on  one  side  at  least  an  abundant 
flap ;  the  mere  length  of  a  cleft  adds  little 
or  nothing  to  the  difficulty  of  closure. 

In  healthy  children,  clefts  involving 
the  velum  only,  without  deficiency  of  the 
soft  parts,  may  generally  be  cured  in  the 
third  year  of  life.  Fissures  which  affect 
the  soft  palate  and  more  or  less  of  the 
hard,  may,  as  a  rule,  be  closed  before  the 
end  of  the  sixth  year,  if  the  cleft  be  not 
very  wide  and  there  is  a  sufficiency  of 
material  for  flaps. 

In  cases  of  unusual  local  difficulty,  or 
where  the  general  health  is  feeble  or  there  is 
considerable  infirmity  of  temper,  the  opera- 
tion may  need  to  be  stiQ  longer  postponed  ; 
but,  if  the  case  be  curable  at  all,  it  is  rare 
that  ^8  cannot  be  accompHshed  before 
the  patient  is  twelve  years  of  age.  When, 
from  one  cause  or  another,  the  operation 
has  been  long  delayed,  though  a  success- 
ful union  may  be  more  easily  obtained,  the 
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results  as  regards  articulation  will  be  less 
satisfactory. 

Order  of  operation. — There  is  some 
difference  of  opinion  as  to  whether  the 
union  of  the  hard  and  soft  palate  should  be 
attempted  in  one  operation.  The  writer 
believes  he  has  sufficient  experience  to 
justify  him  in  recommending  that  the 
whole  cleft  should  be  closed  at  one  and 
the  same  time,  unless  there  are  circum- 
stances of  peculiar  difficulty  in  the  case. 
"When  the  bringing  together  of  the  whole 
cleft  in  one  operation  would  necessitate 
so  free  a  division  of  the  soft  parts  as  to 
endanger  the  vitality  of  the  flaps,  it  is  ad- 
visable to  close  first  that  part  of  the  cleft 
'  that  can  be  most  easily  approximated, 
whether  it  be  the  hard  or  the  soft  palate. 
This,  if  successful,  will  secure  for  the  remain- 
ing portion  a  large  supply  of  blood  in  the 
subsequent  operation. 

Instruments. — A  cleft-palate  case  should 
contain — two  sharp-pointedtenotomy  knives 
mounted  on  long  handles,  for  paring  the 
edges  of  the  cleft ;  one  blunt-ended  knife 
of  the  same  kind,  for  making  lateral  inci- 
sions to  relieve  tension ;  a  small  rectangular 
knife  (Fergusson's),  for  tracing  a  flap,  when 
one  has  to  be  brought  down  from  the 
septum  nasi. 

Two  pairs  of  long  forceps — one  mouse- 
toothed,  the  other  serrated ;  a  fine  double 
hook.  A  pair  of  strong  sharp-pointed 
scissors  curved  to  a  quarter  circle,  for  divid- 
ing the  connection  of  the  soft  palate  with 
the  nasal  mucous  membrane,  at  the  pos- 
terior margin  of  the  hard  palate.  Two 
raspatories  curved  as  an  aneurism  needle ; 
one  raspatory  very  slightly  curved.  Two 
needles  with  eyes  at  the  point  mounted 
on  long  handles,  for  horsehair  or  silk;  an 
instrument  for  catching  these  sutures  at  the 
eye  of  the  needle. 

A  tubular  needle  with  reel  at  the  base 
for  passing  silver  sutures,  and  a  wire  twister. 

A  gag  of  some  kind  is  essential ;  it 
should  be  strong  enough  to  keep  the  jaws 
open,  and  so  arranged  as  to  dilate  the 
orifice  of  the  mouth  as  much  as  possible, 
while  it  depresses  the  tongue.  As  is  natural, 
the  writer  prefers  the  gag  known  by  his 
name,  but  it  may  well  be  that  other  instru- 
ments of  a  similar  kind  are  quite  as  useful. 
Cases  are  met  with  where  the  continued 
depression  of  the  base  of  the  tongue  causes 
difficulty  in  breathing;  for  these  the  gag 
invented  by  Mr.  Coleman  or  Mr.  Mason 
is  specially  adapted ;  it  leaves  the  tongue 
free  and  occupies  but  little  room  in  the 
mouth.  If  this  be  used  the  tongue  should 
be  held  down  by  a  rectangular  spatula. 


for   passing  horsehair  or 
on  long,  slender  handles ; 


The  needles 
silk   should   be 

they  should  be  rectangular  in  their  curve, 
flattened  laterally,  and  having  a  round  eye 
close  behind  the  point. 

The  best  materials  for  sutures  are  weU- 
annealed  silver  wire  and  horsehair ;  the 
wire  for  the  hard  palate,  or  for  any  part  of 
the  soft  palate,  anterior  to  the  uvula,  where 
there  may  be  tension,  the  horsehair  for 
the  uvula,  and  the  lower  and  more  flaccid 
part  of  the  velum.  Both  the  wire  and  the 
horsehair  should  in  their  size  be  propor- 
tioned to  the  thickness  and  consistence  of 
the  parts  to  be  brought  together,  that  used 
for  the  uvida  being  thinner  than  should  bo 
employed  for  the  velum  itself. 

Operation. — The  patient  having  an 
empty  stomach,  though  being  in  no  want 
of  food,  may  be  conveniently  placed  in  the 
recumbent  position  on  a  narrow  table  in 
front  of  a  window,  the  head,  thrown  well 
back,  being  held  on  a  firm  pillow  by  the 
assistant  who  also  takes  charge  of  the  gag. 
As  a  support  for  the  head  a  small  inflatable 
air-cushion  is  to  be  preferred.  Two  assist- 
ants are  required  besides  the  administrator 
of  chloroform,  one  to  steady  the  head  and 
hold  the  gag,  the  other  to  assist  in  the 
actual  operation.  The  complete  quietude 
of  the  patient  should  be  secured  by  means 
of  a  wide  strap  passed  across  the  thighs 
and  beneath  the  table  ;  to  this  strap  the 
hands  should  be  loosely  tied. 

Operation  on  the  Soft  Palate. — The 
patient  being  under  chloroform  the  gag 
should  be  introduced,  the  jaws  opened,  the 
tongue  tucked  under  the  tongue-plate,  and 
the  patient's  head  and  gag  entrusted  to  an 
assistant. 

The  edges  of  the  cleft  may  best  be  pared 
from  below  upwards,  the  point  of  the  uvula 
being  held  with  the  toothed  forceps,  to 
render  the  palate  tense.  The  sponge  should 
be  sparingly  used,  as  it  tends  to  produce 
vomiting,  and  the  flow  of  saliva  increases. 
Sutures  may  also  be  conveniently  passed 
in  the  same  order,  and  be  fastened,  if  the 
palate  will  come  together,  and  cut  off,  one 
after  another  as  they  are  fastened;  one 
suture,  the  last  passed,  being  always  left 
in  the  palate,  uncut,  to  be  used  to  draw 
forward  the  margins  of  the  cleft,  to  assist 
in  passing  the  next  suture.  The  sutures 
should  be  passed  through  both  sides  of 
the  palate  at  one  transit  of  the  needle,  and 
if  the  cleft  will  come  together  they  should 
be  fastened  off  at  once — the  horsehair  by 
tying,  the  wire  by  twisting. 

When  there  is  too  much  tension  to 
admit  of  the  sutures  being  tied  at  once,  they 
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should  all  be  passed,  and,  being  loosely 
twisted,  the  long  ends  may  be  cut  off,  and 
longitudinal  incisions  may  be  made  on 
either  side,  parallel  to  the  cleft  and  just 
mternal  to  the  hamular  process,  avoiding 
the  immediate  neighbom-hood  of  the  pos- 
terior palatine  foramen.  It  is  well  to  make 
this  incision  with  a  blunt-ended  knife,  after 
puncturing  the  palate  with  a  sharp-pointed 
knife.  Sufficient  relaxation  being  obtained, 
the  remaining  sutures  should  be  quickly 
fastened  off  by  twisting  with  torsion  for- 
ceps. 

In  cases  where  the  cleft  involves  more 
or  less  of  the  hard  palate,  when  the  soft 
palate  has  been  closed,  so  far  as  it  can  be 
without  undue  tension  on  the  sutures,  the 
operation  on  the  hard  palate  can  be  at  once 
proceeded  with,  if  there  is  nothing  in  the 
patient's  general  condition  to  forbid  it. 

Operation  on  the  Hard  Palate. — If  there 
is  sufficient  material  for  closing  the  palate 
the  mucous  edges  of  the  cleft  may  be  pared. 
If  there  is  any  doubt  about  this,  the  pro- 
ceeding must  be  dispensed  with,  as  involv- 
ing a  waste  of  flap. 

To  bring  down  the  muco-periosteum 
from  the  bones,  a  mete  puncture  should 
be  made  down  to  the  bone  with  a  scalpel, 
midway  between  the  teeth  and  the  margm 
of  the  cleft  and  opposite  the  middle  of  the 
cleft,  midway  between  the  anterior  angle 
of  the  cleft  and  the  posterior  margin  of  the 
hard  palate.  Through  this  puncture  the  least 
curved  of  the  raspatories  should  be  thrust 
between  the  periosteum  and  the  bone,  and 
be  pushed  onwards  towards  the  middle  line 
until  its  point  appears  in  the  cleft.  At  this 
spot  one  of  the  more  curved  raspatories 
should  be  inserted,  the  instrument  first 
used  being  withdrawn.  The  curved  ras- 
patory should  now  be  used  to  separate  the 
muco-periosteum  from  the  bone,  and  this 
is  best  accomplished  by  to-and-£ro  move- 
ments and  by  careful  traction.  The  perios- 
teum is  easily  detached  until  the  posterior 
margin  of  the  hard  palate  is  reached,  where 
the  soft  palate  is  firmly  attached  by  fascia 
and  by  its  connection  with  the  mucous 
membrane  of  the  floor  of  the  nose. 

Curved  scissors  should  be  used  to  divide 
this  attacliment,  the  palate  being  drawn 
forward  with  a  hook  to  put  it  on  the  stretch 
while  the  scissors  are  passed  behind  it. 
The  scissors  may  now  be  used  with  closed 
blades,  as  a  raspatory,  to  draw  forward  the 
soft  parts  at  the  junction  of  the  hard  and 
soft  palate  and  complete  their  separation 
from  the  bone.  When  the  hard  palate  is 
cleft  up  to  the  incisor  teeth  there  is  often 
difficulty    in     completely    separating     the 


periosteum  at  the  anterior  angle  of  the 
fissure.  Should  this  be  the  case  a  small 
rectangular  knife  can  be  used  to  free  the 
soft  parts. 

The  muco-periosteum  being  completely 

separated  from  one  side  of  the  *  palate,  the 

assistant  should  thrust  a  sponge  into  the 

cleft  and  press  the  flap  firmly  against  the 

:  bone.     This  will  restrain  all  haemorrhage, 

!  give  an  opportunity  for  cleansing  the  fauces 

I  from  blood,  and  allow  of  the  re-administra- 

'  tion  of  chloroform. 

!  The  soft  parts  being  separated  from  the 
i  bone  on  the  opposite  side  of  the  cleft  in  the 
j  same  manner,  the  sutures  may  be  passed 
!  as  in  the  soft  palate,  silver  wire  being  used 
1  and  each  suture  being  twisted  up  as  far  as 
]  practicable  without  risk  of  breaking,  and 
j  cut  short,  so  as  to  leave  about  a  sixth  of  an 
I  inch  projecting. 

Tension  should  be  relieved  by  prolong- 
ing the  smaU  incisions  made  for  the  intro- 
duction of  the  raspatory,  forwards  or  back- 
wards, as  the  circumstances  of  the  case 
may  require.  The  incisions  should  go  quite 
through  the  palate,  and  they  are  best  made 
wdth  a  probe-pointed  knife.  All  slack  su- 
tures should  now  be  twisted  up  with  torsion- 
forceps  until  the  edges  of  the  cleft  are  in 
exact  apposition. 

In  bringing  together  this  part  of  the 
palate,  care  must  be  taken  to  evert  the 
edges  of  the  cleft  with  a  small  double  hook 
in  passing  and  twisting  up  the  sutures  ;  this 
secures  the  apposition  of  the  raw  surfaces 
of  the  flaps,  and  it  is  especially  necessary 
when  the  edges  of  the  cleft  have  not  been 
pared. 

During  the  course  of  the  operation  there 
will  be  frequent  interruptions,  necessary 
either  for  giving  chloroform  or  for  freeing 
the  fauces  from  blood.  During  these  periods 
a  sponge  should  always  be  kept  pressed 
firmly  into  the  cleft.  The  forceps  should 
be  very  sparingly  used  to  the  palate  in  the 
operation.  Bleeding  is  better  restrained  by 
sponge-pressure  than  by  syringing.  For- 
ceps are  the  best  sponge -holders ;  with 
them  sponges  can  be  seized  or  dropped  in  an 
instant. 

In  cases  where  the  material  for  closing 
the  cleft  is  scanty,  a  flap  must  be  brought 
down  from  the  septum  nasi,  and  this  can 
always  be  done  when  the  septum,  as  is 
usually  the  case,  is  united  with  one  of  the 
maxiQary  bones.  This  flap  should  be  traced 
out  on  the  septum  with  a  small  rectangular 
knife,  and  brought  down  with  a  sharply 
curved  raspatory. 

After-treatment — No  food  should  be 
given  until  two  or  three  hours  after  the 
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operation,  or  until  vomiting  has  ceased ;  for 
the  first  twelve  hours,  cold  milk,  or  milk 
and  water,  will  suffice,  and  after  this  time 
the  patient  can  be  fed  on  lightly  boiled  eggs, 
soft  bread  and  milli,  rice-milk,  cream, 
custard,  stewed  finiits,  arrowroot,  beef-tea, 
pounded  meats,  porridge  with  milk,  &c. 
These,  or  such  as  these,  may  form  the  chief 
articles  of  diet  for  a  fortnight.  It  is  de- 
sirable, but  not  always  possible,  in  the  case 
of  children  and  delicate  young  persons,  to 
keep  them  in  bed  for  a  week.  Sutures  of 
wire  or  horsehair  may  be  left  in  for  three 
weeks  or  much  longer ;  they  should  not  be 
removed  until  after  a  fortnight  from  the 
time  of  the  operation.  The  palate,  in  young 
children  especially,  had  better  not  be  in- 
spected during  the  first  week. 

The  writer  has  never  rnet  with  dan- 
gerous, or  even  severe,  haemorrhage  after 
the  operation  ;  but  should  such  occur,  and 
ordinary  means  fail  to  arrest  it,  pressure  on 
or  in  the  posterior  palatine  canal  of  the 
bleeding  side  would  almost  certainly  put  a 
stop  to  the  bleeding. 

It  is  well  to  recognise  that  the  cure  of 
a  cleft  palate  does  not  cure  the  defect  in 
articulation  ;  it  does,  however,  allow  of  the 
patient  being  taught,  or  of  his  teaching 
himself,  to  speak  with  more  or  less  distinct- 
ness. The  perfection  of  the  result  in  this 
respect  depends  mostly  on  the  care  taken  to 
correct  defects  in  articulation  by  systematic 
instruction ;  much  also  depends  on  the  ir- 
regularity, or  otherwise,  of  the  dental  arch, 
and  the  stiffiiess  or  phability  of  the  new 
velum.  M.  Trelat  insists  on  the  advisability 
of  systematic  teaching  preceding  the  closure 
of  the  palate,  and  with  this  object  he  post- 
pones the  performance  of  the  operation 
until  a  later  date  than  is  advised  by  many 
surgeons.  He  fixes  seven  years  as  the 
minimum  age  at  which  the  cure  should  be 
undertaken,  considering  that  at  an  earlier 
date  the  operation  is  dangerous,  compro- 
mising, or  useless.  Thomas  Smith. 

CLINE'S  SIDE  SPLINTS  are  adapted 
to  the  shape  of  the  leg  and  foot.  They  are 
usually  sold  in  couples,  the  inner  of  which 
is  not  provided  with  a  footpiece,  possibly 
with  the  object  of  allowing  inversion  of  the 
foot,  when  used  for  Pott's  fracture.  Splints 
similar  to  these,  but  each  having  a  foot- 
piece,  are  known  as  either  Cline's,  Pott's, 
or  Bell's  splints.  Belton  Pollard. 

CLITORIS.     See  Vulva. 

CLONIC  SPASM.— A  condition  of 
general  spasm  with  distinct  remissions.  See 
Hydrophobia. 


CLOVE-HITCH,  a  tie  which  has  the 
advantage  of  maintaining  a  firm  hold  on  the 
limb  to  which  it  is  applied  without  becoming 
tighter,  so  long  as  both  ends  of  the  bandage 
or  cord  are  pulled  equally.  It  is  used  in 
reducing  dislocations,  and  is  most  readily 
made  by  forming  two  simple  loops  in  a  jack- 
towel  or  bandage,  and  passing  the  second 
loop  under  that  first  made. 

CLUB-FOOT  or  TALIPES  signifies 
any  deformity  of  the  foot  caused  by  an  un- 
natural contraction  of  muscle,  tendon, 
fascia,  or  ligament.  The  varieties  of  club- 
foot are  :  (1)  Talijpes  equinus,  in  which 
the  heel  is  raised  and  cannot  be  brought  to- 
the  ground,  and  the  patient  walks  on  the 
toes  and  the  distal  ends  of  the  metatarsal 
bones.  (2)  Talipes  calcaneus,  the  reverse 
of  the  last-named  variety,  in  which  the  heel 
is  depressed  and  the  toes  are  raised,  so  that 
the  patient  walks  on  the  former.  (3) 
Talipes  varus,  in  which  the  inner  edge  of 
the  foot  is  drawn  upwards,  and  the  anterior 
two-thirds  of  the  foot  are  twisted  inwards, 
the  outer  edge  resting  on  the  ground. 
(4)  Talipes  valgus,  the  reverse  of  talipes 
varus,  in  which  the  outer  edge  of  the  foot 
is  drawn  upwards,  so  that  the  patient  rests 
on  the  inside  of  his  foot  and  inner  ankle. 

These  forms  are  also  found  in  combina- 
tion, viz. :  (1)  Talipes  equino-varus.  (2) 
Talipe3  equina -valgus.  (3)  Talipes  cal- 
caneo-varus.     (4)   Talipes  calcaneo-valgus. 

TaHpes  may  be  either  congenital,  or 
may  come  on  after  birth.  The  cause  of 
the  congenital  variety  is  very  obscure.  The 
writer  beheves  it  to  be  due  to  disordered 
nervous  function  acting  on  the  muscles, 
which  draw  the  foot  into  its  deformed  posi- 
tion ;  and  this  opinion  is  confirmed  by 
the  occurrence  of  taUpes  in  cases  of  spina 
bifida. 

Non-congenital  talipes  is  due  to  various 
causes,  chief  amongst  which  are :  Para- 
lysis, spasmodic  contraction  of  muscles, 
rupture  of  tendon  or  muscle,  and  the  cica- 
trices following  burns  and  other  lesions. 

Although  space  will  not  allow  the  patho- 
logy of  club-foot  to  be  fully  considered,  it 
may  be  mentioned  that,  in  addition  to  the 
contracted  condition  of  muscle  and  fascia, 
the  bones  of  the  tarsus,  especially  in  con- 
genital cases,  will  be  found  slightly  altered 
in  shape  and  size,  and  displaced  fi:om  their 
proper  positions. 

Varieties  of  Club-foot. — Talipes 
Equinus  (in  which  the  heel  is  raised  and 
cannot  be  brought  to  the  ground,  and  the 
patient  walks  on  the  toes).  This  form 
of  talipes  is  hardly  ever  congenital.     On* 
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examining  a  case  of  simple  talipes  equinus, 
the  foot  will  be  found  to  be  in  a  straight 
line  with  the  leg,  neither  inverted  nor 
everted,  and  on  attempting  to  flex  the  foot 
on  the  leg,  the  tendo  Achillis  can  be  felt  as 
a  rigid  band  holding  the  heel  in  its  raised 
position.  In  the  majority  of  these  cases 
nothing  else  is  at  fault ;  but  in  some,  on 
further  examination  being  made,  the  arch 
of  the  foot  is  found  unduly  flexed,  and  the 
plantar  fascia  is  to  be  felt  tightly  contracted. 
In  some  rare  cases  of  an  unusually  severe 
nature,  the  tendon  of  the  posterior  tibial 
or  those  of  the  peronei  muscles  will  be 
noticed  preventing  the  foot  being  placed  in 
its  natural  position.  In  addition  to  these 
causes  of  tahpes  equinus,  in  many  cases 
there  is  considerable  stif&iess  of  the  ankle- 
joint,  with  a  contracted  state  of  the  Hga- 
ments  around  the  joint.  This  will  be  found 
to  vary  greatly  in  each  case,  and  in  some  to 
be  entirely  absent. 

The  Treatment  of  tahpes  equinus  con- 
sists in  the  subcutaneous  division  of  the 
abnormally  contracted  tendons  and  fascia, 
and,  after  the  punctures  made  by  the  teno- 
tome are  healed,  the  gradual  extension  of 
the  foot  by  means  of  a  Scarpa's  shoe.  The 
amount  of  force  to  be  used  must  depend 
on  the  resistance  caused  by  the  adhesions 
in  and  around  the  ankle-joint.  In  those 
cases  in  which,  after  division  of  the  con- 
tracted tendon,  the  foot  can  at  once  be 
placed  in  the  natural  position,  great  care 
must  be  taken  to  keep  the  divided  ends  of 
the  tendo  Achillis  in  apposition  until  they 
have  partially  united,  and  to  extend  with 
caution,  lest  the  tendon  become  over- 
stretched and  the  case  be  converted  iuto  one 
of  tahpes  calcaneus.  It  must  be  observed, 
moreover,  that  when  the  plantar  fascia  as 
well  as  the  tendo  Achillis  is  contracted,  it 
must  be  divided  first,  as  the  resistance 
offered  by  the  contracted  tendo  Achillis 
offers  the  necessary  resistance  which  is  re- 
quired in  stretching  it.  After  division  of 
the  tendo  Achillis,  the  patient  should  not 
be  allowed  to  rest  on  the  foot  for  at  least 
six  weeks,  lest  the  tendon  become  unduly 
stretched.  After  the  foot  has  been  brought 
to  its  natural  position  by  the  means  indi- 
cated, a  boot  with  a  steel  support  will  in 
most  cases  be  requu-ed. 

If  the  case  be  one  of  paralysis,  and  the 
patient  has  not  the  power  to  flex  the  foot 
on  the  leg,  a  back-stop  must  be  fixed  into 
the  joint  of  the  support,  so  as  to  allow  the 
•  foot  to  be  bent  up,  but  to  prevent  its  faUing 
beyond  a  right  angle  with  the  leg,  and  the 
patient  should  wear  the  apparatus  at  night 
to  retain  the  foot  in  its  proper  position,  as 
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there  is  danger  of  a  relapse  if  this  be  not 
done.  This  deformity  being  usually  due  to 
infantile  or  other  paralysis,  it  is  necessary, 
when  the  foot  has  been  brought  into  a  good 
position,  to  supplement  the  weak  extensor 
muscles  by  some  form  of  elastic  support, 
by  which  the  toes  may  be  raised  from  the 
ground  in  walking.  This  can  be  effected 
either  by  elastic  cords  passing  fi:om  a  collar 
below  the  knee,  supported  by  a  Ught  out- 
side steel  from  the  foot ;  or,  better,  a  double- 
curved  steel  spring  can  be  attached  to  the 
outside  steel,  so  as  to  keep  the  foot  flexed 
when  the  weight  of  the  body  is  not  thrown 
on  the  toes. 

Talipes  Calcaneus  (in  which  the  heel  is 
depressed  and  the  toes  are  raised,  so  that 
the  patient  walks  on  the  posterior  end  of 
the  OS  calcis)  may  be  conveniently  divided 
into  two  varieties :  (1)  True ;  (2)  False. 
The  first  kind  is  well  illustrated  in  con- 
genital cases,  when  the  foot  is  fixed  in  its 
deformed  position,  and  the  tendons  of  the 
muscles  that  flex  the  foot  on  the  leg  will 
be  found  to  be  contracted,  at  the  same  time 
that  the  tendo  AchiUis  is  elongated.  This 
variety  may  also  be  produced  by  burns, 
which  leave  a  cicatrix  on  the  anterior  sur- 
face of  the  ankle-joint. 

The  false  variety  is  by  far  the  more 
common,  and  is  the  result  of  paralysis  of 
the  gastrocnemius  muscle.  In  these  cases 
the  tendo  AchiUis  is  much  lengthened,  and 
the  dorsum  of  the  foot  can  be  placed  on  the 
front  of  the  leg  without  any  resistance 
being  offered ;  but  there  is  no  contraction 
of  the  tendons  in  front  of  the  ankle-joint. 
The  plantar  fascia  is  generally  much  con- 
tracted. This  state  of  deformity  is  some- 
times produced  after  division  of  the  tendo 
Achillis,  when  sufficient  care  has  not  been 
taken  in  the  after-treatment,  and  the  ten- 
don has  consequently  become  too  much 
elongated. 

In  the  congenital  cases,  a  cure  may 
usually  be  effected  without  the  division  of 
tendons,  by  rubbing  the  anterior  surface  of 
the  ankle-joint  with  some  oily  liniment, 
and  stretching  the  foot  away  firom  the  leg 
and  retaining  it  in  position  by  means  of 
a  padded  flexible  iron  splint,  at  the  re- 
quired angle. 

The  Treatment  generally  adopted  for 
the  relief  of  the  paralytic  cases  is  to  have  a 
support  fixed  to  the  boot  so  that  an  elastic 
band  may  be  placed  at  the  back  of  the 
ankle,  in  order  in  some  degree  to  com- 
pensate for  the  loss  of  power  in  the  gastroc- 
nemius muscle.  "When  the  plantar  fascia 
is  contracted,  it  should  be  divided,  and  the 
contraction  of  the  sole  overcome  by  means 
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of  a  Scarpa's  shoe,  having  a  divided  sole 
with  a  cog-wheel,  and  a  strap  that  can  be 
fixed  over  the  front  of  the  foot.  This  is 
necessary,  as  there  is  no  contracted  tendo 
AchDlis  to  work  against,  as  ia  cases  of 
ordiiiary  taHpes  equinus.  In  the  case  of 
contracted  cicatrix  after  a  burn,  the  treat- 
ment is  the  same  as  in  the  case  of  similar 
cicatrices  in  other  parts  of  the  body. 

Talipes  Varus  (in  which  the  inner  edge 
of  the  foot  is  drawn  upwards,  and  the  an- 
terior two-thu'ds  of  the  foot  are  twisted 
inwards,  and  the  outer  edge  rests  on  the 
ground)  is  so  seldom  met  with,  apart  from 
taHpes  equinus,  that,  to  save  repetition,  it 
will  be  considered  under  the  heading  of 
taHpes  equino-varus. 

Talipes  Valgus  (in  which  the  outer 
edge  of  the  foot  is  drawn  upwards,  so  that  the 
patient  rests  on  the  inside  of  his  foot  and 
inner  ankle)  is  so  generally  combined  with 
flat-foot  that  it  will  be  most  convenient  to 
consider  them  together.  The  congenital 
form  of  valgus  is  not  very  common ;  but 
when  it  does  occur  it  is  of  a  somewhat 
severe  type,  the  sole  of  the  foot  being 
sHghtly  convex,  while  the  foot  is  held  in  its 
deformed  position  by  the  peroneus  longus 
and  brevis.  The  treatment  of  these  cases 
is  to  stretch  the  foot  towards  the  position 
of  taHpes  varus,  and  to  retain  it  there  by 
means  of  a  flexible  splint,  bandaged  to  the 
inside  of  the  foot  and  leg.  If  this  is  found 
not  to  be  suflicient  to  overcome  the  de- 
formity, the  tendons  of  the  peroneus  longus 
and  brevis  must  be  divided.  When  the 
child  begins  to  walk,  a  steel  sole-plate,  with 
an  india-rubber  pad  fixed  to  it,  must  be 
worn  in  the  boot  to  support  the  displaced 
bones  of  the  tarsus,  so  that  in  time  the 
patient  may  regain  the  natural  arch  of  the 
instep. 

Cases  of  paralytic  valgus  are  sometimes 
met  with  in  which  there  is  no  flat-foot,  and 
division  of  the  peronei  tendons  may  or 
may  not  be  necessary,  according  to  whether 
they  are  tightly  contracted.  In  either  case, 
a  boot  with  an  iron  support  attached  to 
the  outside  of  the  sole,  and  with  a  band 
round  the  calf,  must  be  worn,  and  a  leather 
strap  with  two  ends  (T-strap)  must  be 
fixed  to  the  inside  of  the  boot  just  below 
the  internal  maUeolus.  The  two  ends  are 
buckled  round  the  ankle  so  as  to  include 
the  iron  support,  and  these  puU  the  foot  into 
its  natural  position,  and  retain  it  there.  In 
addition  to  these  cases  of  talipes  valgus, 
either  congenital  or  caused  by  paralysis, 
many  others  of  a  similar  nature  are  met 
with  in  various  degrees  of  severity,  from  a 
sHght  sinking  of  the  arch  of  the  foot,  to 


those  in  which  there  is  even  convexity  of  the 
inner  border  of  the  sole,  and  in  which  the 
inner  maUeolus  nearly  touches  the  ground. 
In  such  cases  the  foot  is  firmly  held  in 
this  deformed  position  by  the  contracted 
tendons  of  the  peroneus  longus  and  brevis, 
and,  in  the  very  worst  examples,  by  the  ex- 
tensor longus  digitorum  and  the  peroneus 
tertius. 

These  cases,  for  the  most  part,  begin  in 
growing  youths  and  girls,  and  are  brought 
to  the  severer  type  by  constant  standing  or 
carrying  heavy  weights.  The  treatment 
depends  upon  the  stage  in  which  the  de- 
formity presents  itself,  and  cases  may  be 
placed  under  three  heads. 

1st.  On  the  patient  standing  up,  the 
whole  of  the  bottom  of  the  foot  will  be  seen 
to  touch  the  ground,  but  Httle  or  no  valgus 
will  be  observed.  On  examination  there 
wiU  be  found  to  be  no  stif&iess  in  the  ankle- 
joint,  and  the  foot  can  be  freely  moved  in 
all  directions.  The  treatment  consists  in 
the  use  of  a  boot  with  a  wide  and  flat 
heel,  into  which  is  placed  a  steel  plate, 
with  a  pad  attached  to  its  inner  border,  to 
press  up  the  faUen  arch  when  the  patient 
stands  up  upon  it.  It  is  necessary  that  the 
pad  should  be  fixed  to  a  steel  plate,  or  it 
wiU  be  pushed  inwards,  and  becomes  use- 
less. 

2nd.  In  the  second  class,  in  addition  to 
the  flatness  of  the  foot,  its  outer  side  is 
drawn  upwards,  and  the  inner  maUeolus 
nearly  touches  the  ground.  On  manijpula- 
tion,  however,  the  foot  can  be  inverted 
without  resistance.  In  the  treatment  of 
this  kind  a  sole-plate  must  be  worn,  as  in 
the  first  kind ;  but,  in  addition,  two  cross- 
straps  must  be  fixed  to  the  inner  side  of 
the  boot,  one  passing  over  the  ankle,  and 
the  other  at  the  back  of  the  ankle,  and 
buckled  over,  and  just  above,  the  external 
maUeolus. 

3rd.  In  this,  the  most  severe  form  of 
taHpes  valgus,  the  foot  wiU  be  found  on 
examination  to  be  in  the  same  position  as 
that  just  described,  but  the  deformity  wiU 
be  somewhat  more  marked.  The  chief  dif- 
ference between  them,  however,  is  that  the 
foot  is  firmly  held  in  its  deformed  state,  so 
much  so  that  it  is  sometimes  thought  to 
be  ankylosed  at  the  ankle-joint,  and  severe 
pain  is  complained  of  around  this  joint, 
especiaUy  after  standing  or  walking.  On 
an  attempt  being  made  to  draw  the  foot 
inwards,  the  tendons  of  the  peroneus  longus 
and  brevis,  and,  in  many  cases,  also  the 
tendons  of  the  extensor  longus  digitorum 
and  peroneus  tertius,  wiU  be  foimd  rigidly 
contracted.  Although  this  is  the  most  pain- 
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fal  of  all  forms  of  club-foot,  it  is,  perhaps, 
the  most  satisfactory  to  treat,  for  after 
complete  division  of  the  contracted  ten- 
dons, the  foot  can  be  placed  without  diflEi- 
culty  in  its  natural  position,  and,  with  the 
use  of  good  boots  with  sole-plates,  the  pa- 
tient is  freed  from  all  pain,  and  able  to 
return  to  his  former  occupation.  After 
the  tendons  mentioned  above  have  been 
divided,  the  treatment  requires  the  use  of 
no  special  instrument,  as  the  necessary  ex- 
tension can  be  efficiently  carried  out  by 
means  of  a  padded  flexible  splint  bandaged 
to  the  inner  side  of  the  leg  and  foot.  If 
the  extensor  longus  digitorum  has  been 
divided,  the  extension  should  not  be  too 
rapidly  proceeded  with.  The  patient  may 
be  allowed  to  walk  six  weeks  after  the 
tenotomy,  but  it  will  be  necessary  that  he 
should  wear,  as  well  as  a  sole-plate,  a  steel 
support  on  the  outer  side  of  the  leg,  with  a 
T-strap,  as  explained  above.  See  Flat- 
FooT. 

Talipes  Equino-Varus  is  that  in  which 
the  heel  is  raised,  the  inner  border  of  the 
foot  being  drawn  upwards,  and  the  outer 
edge  resting  on  the  ground.  The  writer 
proposes  to  consider  it  in  detail,  as  it  is  the 
most  complex,  and  requires  most  care  and 
attention  in  its  treatment. 

Congenital  Talipes  Equino-Yarus  in 
THE  Infant  differs  from  that  of  the  adult  in 
that  it  is  less  severe,  as  the  foot  has  not  been 
walked  on,  and  the  tendons,  ligaments,  and 
fascia  have  not  become  so  greatly  deve- 
loped and  contracted  in  the  deformed  po- 
sition. It  will,  therefore,  be  best  to  con- 
sider the  treatment  of  the  two  forms 
separately,  and  to  take,  first  of  all,  the 
infantile  variety. 

The  treatment  must  commence  with 
the  cure  of  the  varus,  and  it  is  necessary 
that  this  should  be  completely  accom- 
phshed  before  anytliing  else  is  attempted. 
For  it  is  evident  that  a  simple  deformity  is 
more  easy  to  cure  than  a  compoimd  one, 
and  it  will  be  found  impossible  to  overcome 
the  equinus  while  the  varus  is  still  present, 
for  the  foot  being  turned  inwards,  and  the 
tendo  AchiQis  being  shifted  to  the  inner 
side  of  the  ankle-joint,  the  attempt  to 
stretch  it  is  made  at  a  mechanical  dis- 
advantage, and  cannot  be  satisfactorily  ac- 
complished. On  the  other  hand,  attempts 
to  stretch  the  tendons  and  hgaments  which 
hold  the  foot  in  the  position  of  varus  are 
made  more  advantageously  the  more  the 
tendo  AchiUis  is  contracted;  and  this  is 
proved  by  the  much  greater  difficulty  that 
18  experienced  in  the  treatment  of  those 
cases  in  which  the  tendo  AchiUis  has  been 


divided  before  the  tibials,  under  the  mis- 
taken idea  that  they  can  be  afterwards 
sufficiently  stretched  to  accomplish  a  cure. 
Therefore,  it  is  better  to  perfectly  cure  the 
varus  first,  and  thus  produce  a  case  of 
simple  equinus,  which  can  afterwards  be 
readily  cured.  From  the  time  of  birth  the 
foot  may  be  advantageously  shampooed, 
and  unfolded,  as  far  as  possible,  by  the 
nurse;  but  at  the  age  of  six  weeks,  if  the 
infant  is  in  good  health,  tenotomy  should 
be  practised,  and  systematic  treatment  ot 
the  deformity  begun. 

If,  in  a  case  of  talipes  equino-varus,  an 
attempt  be  made  to  evert  the  deformed  foot 
on  the  leg,  and  the  finger  be  placed  on  the 
inner  side  of  the  ankle-joint,  the  tendon  of 
the  tibialis  anticus  will  be  readily  felt  as  a 
tight  cord  holding  the  foot  in  its  deformed 
position.  If  stUl  greater  force  be  used,  and 
the  finger  be  placed  on  the  inner  side  of 
the  leg,  just  behind  the  edge  of  the  tibia, 
about  an  inch  above  the  tip  of  the  mal- 
leolus, a  slight  movement  will  be  felt  imder 
the  finger,  indicating  the  position  of  the 
tendon  of  the  tibiahs  posticus,  more  or  less 
distinct  according  to  the  extent  of  the  con- 
traction and  the  amount  of  subcutaneous 
fat.  Lying  very  near  this  is  the  tendon  of 
the  flexor  longus  digitorum;  but  this  can- 
not be  felt. 

The  first  stage  of  the  operation  for  the 
cure  of  tahpes  equino-varus  consists  in  the 
division  of  these  tendons.  This  having 
been  done — as  described  in  the  article  on 
Tenotomy — after  the  foot  has  been  kept  at 
rest  for  four  days,  and  the  punctures  are 
healed,  a  flexible  splint,  six  inches  long 
and  one  inch  broad,  carefully  padded, 
must  be  slightly  bent  so  as  to  make  the 
padded  side  somewhat  concave  ;  it  is  to  be 
applied  to  the  outside  of  the  foot,  and  ban- 
daged on,  so  as  to  draw  the  foot  into  a 
rather  straighter  position,  but  not  to  cause 
pain  to  the  child.  In  three  or  four  days 
the  splint  is  to  be  taken  off,  and  having 
been  made  somewhat  straighter,  again 
appHed.  This  is  to  be  continued  at  about 
the  same  interval  until  the  foot  can  be 
placed  quite  straight,  or,  better  still,  can  be 
bent  a  Httle  in  the  direction  opposite  to  that 
of  the  original  deformity.  In  ordinary  cases 
this  can  be  accompHshed  in  three  weeks. 

In  the  more  severe  examples  of  this 
deformity,  however,  it  wiU  be  found  that 
progress  cannot  be  made  at  such  a  quick 
rate.  These  are  the  cases  in  which  the 
heels  will  be  found  to  be  very  small  and 
flat,  and  the  foot  to  have  a  more  rounded 
appearance  than  is  common.  In  these  cases 
stretching  must  be  carried  out  for  a  longer 
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time,  and  the  foot  must  occasionally,  at 
intervals  of  a  few  days,  be  suddenly 
wrenched,  either  with  or  without  chloro- 
form. When  at  last  the  foot  can  be  placed 
quite  straight,  it  is  advisable  to  keep  it  in 
that  position  for  a  prolonged  time,  a  month 
or  six  weeks,  before  the  treatment  is  pro- 
ceeded with. 

Having  proceeded  so  far  with  the  case, 
the  sole  of  the  foot  should  be  carefully  exa- 
mined to  see  if  there  is  any  undue  contrac- 
tion of  the  plantar  fascia,  and  if  such  be 
found,  the  fascia  must  be  divided.  In  the 
less  severe  cases  this  will  not  be  necessary. 
In  the  case  of  an  infant,  the  tendo  Achillis 
may  be  divided  at  the  same  time. 

It  is  now  necessary  to  decide  upon  the 
form  of  instrument  which  is  to  be  em- 
ployed for  the  further  treatment  of  the 
case,  as  this  must  be  measured  for,  and  got 
ready  to  be  appUed,  four  or  five  days  after 
the  division  of  the  tendo  Achillis.  If  the 
deformity  is  not  unusually  severe,  a  simple 
one  may  be  adopted.  It  is  made  of  sheet- 
iron,  covered  with  washleather,  and  con- 
sists of  a  trough  for  the  leg,  and  a  foot- 
piece  at  right  angles  with  it,  with  a  leather 
ankle-strap  to  keep  the  heel  down,  and  two 
webbing  straps.  One  of  these  is  fastened 
round  the  leg,  and  the  other  goes  round  the 
toes  and  keeps  the  foot  everted.  There  are 
no  cog-wheels,  and,  in  consequence,  this 
instrument  is  cheap.  Supposing,  then,  the 
case  to  be  a  simple  one,  on  the  fourth  or 
fifth  day  after  the  tendo  Achillis  has  been 
divided,  the  foot  having  been  bandaged,  the 
instrument  is  to  be  appHed  by  thrusting 
the  heel  into  it,  and  the  leather  strap  being 
fixed  over  the  front  of  the  ankle,  it  is  to  be 
drawn  as  tight  as  possible  and  buckled,  and 
the  other  straps  are  to  be  fastened.  If  the 
child  should  suffer  much  at  night,  the 
leather  strap  may  be  loosened  by  one  hole 
and  fastened  up  again  in  the  morning.  Tliis, 
however,  is  not  often  necessary,  as  leather 
straps  always  stretch  somewhat.  Every 
two  or  three  days  the  splint  must  be  re- 
moved ;  when  the  foot  will  be  found  to  be 
improved  in  position,  and  when  the  splint 
is  reappHed  the  leather  strap  will  be  able 
to  be  tightened  by  another  hole.  The  heel 
will  also  be  found  to  go  gradually  into  its 
place  on  the  sole -plate  of  the  instrument 
as  this  treatment  is  continued. 

After  three  weeks  the  splint  should  be 
removed  every  night  and  morning,  and 
at  first  the  surgeon,  and  then  the  nurse, 
should  gently  work  the  foot  up  and  down, 
care  being  taken  that  sufficient  force  is  not 
used  to  ruptiu:e  the  newly  formed  tendon. 
When  this  has  been  done,  the  splint  must 


be  at  once  replaced,  and  a  tliin  pad  may  be 
placed  under  the  joints  of  the  toes,  so  that 
on  tightening  the  heel-strap  the  foot  may 
be  further  flexed  on  the  leg.  In  two 
or  three  months  the  foot  will  have  grown 
into  a  natural  shape,  and  move  quite 
freely  at  the  ankle-joint.  It  should  now  be 
left  out  of  the  splint  for  a  short  time  each 
day,  to  allow  the  child  to  exercise  its 
muscles,  and  frictions  with  a  simple  lini- 
ment may  be  made  use  of.  It  must  be 
remembered,  however,  that  in  all  these 
cases  there  is  so  much  danger  of  relapse 
that  the  patient  must  be  watched  for  the 
first  symptoms  of  stif&iess  returning.  The 
child  must  go  on  in  this  way  until  old 
enough  to  walk,  and  it  must  then  wear 
irons  inside  the  ankle  and  leg,  and  extend- 
ing round  the  waist.  It  is  necessary  to 
make  the  supports  extend  to  the  waist,  as 
there  is  always  rotation  inwards  at  the 
knees,  which  cannot  be  overcome  by  any 
other  means. 

In  the  more  severe  cases  of  infantile 
talipes  equino -varus  the  treatment  is  the 
same  as  that  for  cases  which  have  been  left 
untreated  until  after  the  child  can  walk. 

Congenital  Talipes  Equino-Vaeus  af- 
ter THE  Period  of  Infancy. — The  treat- 
ment of  tahpes  equino-varus,  after  the  period 
of  infancy,  may  be  conveniently  divided 
into  three  parts :  1st.  The  cure  of  the 
simple  infantile  varus  occasioned  only  by 
the  contraction  of  the  tibiahs  posticus, 
flexor  longus  digitorum,  and  the  tibiahs 
anticus.  2nd.  The  cure  of  the  remaining 
acquired  varus,  caused  by  the  contraction 
of  the  abductor  poUicis,  plantar  fascia,  and 
the  various  Ugaments  connected  with  the 
misshapen  bones  of  the  tarsus.  3rd.  The 
cure  of  the  equinus  caused  by  the  contracted 
tendo  Achillis.  With  regard  to  the  treatment 
of  the  first  part,  the  tendons  of  the  tibiahs 
posticus,  flexor  longus  digitorum,  and  the 
tibiahs  anticus  must  be  divided,  and  after 
the  tenotomy  punctures  are  healed,  a 
wooden,  padded,  outside  splint,  extend- 
ing from  the  knee  to  the  end  of  the  toes, 
and  with  an  extra  pad  just  above  the  ex- 
ternal malleolus,  must  be  apphed,  to  which 
the  foot  is  gradually  drawn  by  means  of  an 
ordinary  bandage.  Great  care  must  be 
taken  lest  a  sore  form  on  the  outer  side  of 
the  foot,  and,  if  the  skin  on  this  part  is 
observed  to  become  red  and  tender,  all 
pressure  must  be  removed  and  the  splint 
be  discontinued  for  a  day  or  two.  In  addi- 
tion to  the  gradual  stretching  by  these 
means,  it  is  well  occasionally  to  forcibly 
twist  the  foot  outwards,  and  so  to  rupture 
any  tense  fibres  of  Hgament  that  hold  the^ 
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foot  in  its  deformed  position.  This  treat- 
ment must  be  persevered  in  until  the  foot 
is  perfectly  straight  and  in  a  line  with  the 
leg,  when  the  second  part  may  be  proceeded 
with.  This  is,  of  aU,  the  most  difficult  to 
accomplish  even  after  complete  division  of 
the  abductor  poUicis  and  the  plantar  fascia, 
chiefly  on  account  of  the  great  danger  of 
producing  sloughs  by  such  an  amount  of 
pressure  as  wiU  suffice  to  correct  the  de- 
formity. The  common  Scarpa's  shoe,  use- 
ful as  it  is  in  some  forms  of  tahpes,  is  quite 
useless  here. 

For  the  efficient  application  of  force  in 
overcoming  the  resistance  formed  by  the 
contracted  tissues  on  the  concave  aspect  of 
the  deformed  tarsus,  the  fulcrum  must  be 
placed  on  some  part  of  its  convexity,  and 
as  near  as  possible  to  its  most  projecting 
point ;  the  internal  tubercle  of  the  os  calcis 
being  made  a  fixed  point,  and  the  power 
being  represented  by  the  tension  of  a  strap 
placed  round  the  ball  of  the  great  toe  to 
draw  it  outwards.  The  problem,  therefore, 
to  be  solved  is  :  How  can  the  fulcrum  be 
appHed  in  this  position  for  the  required 
length  of  time  without  causing  sloughs  ? 
The  only  method  is  by  rendering  it  a  mov- 
able one.  In  other  words,  the  pad  which 
forms  the  fulcrum,  instead  of  being  a  fixed 
part  of  the  instrument,  should  be  uncon- 
nected with  it  and  thus  made  capable  of 
being  shifted  from  point  to  point  along  the 
outer  edge  of  the  tarsus  and  leg,  as  circum- 
stances require.  An  instrument  for  carry- 
ing this  into  execution  was  explained  and 
figured  in  the  Lancet  of  May  3,  1879. 
One  of  the  chief  advantages  of  this  instru- 
ment is,  that  it  prevents  rotation  of  the 
foot,  and  it  can  also  be  used  for  carrying 
out  the  third  stage  of  the  treatment,  viz. 
correcting  the  equinus,  after  the  division  of 
the  tendo  AchiUis,  by  means  of  a  cog-wheel 
attached  behind  the  heel. 

Talipes  Equino-Varus  caused  by  Pa- 
ralysis, &c. — Although  the  amount  of  de- 
formity in  each  case  will  be  found  to  vary 
greatly,  from  the  slightest  deviation  from 
the  normal  state  to  a  condition  as  severe  as 
in  a  congenital  case,  the  treatment  of  these 
two  varieties  of  club-foot  is  in  many  respects 
identical.  Each  patient  must  be  carefully 
examined  to  determine  what  are  the  tendons 
or  fascia  that  keep  the  foot  in  its  deformed 
position.  This  is  done  by  trying  to  force 
the  foot  into  its  natural  position.  In  some 
cases  this  can  be  accomplished  without  any 
resistance  being  offered,  and  then  it  is  only 
necessary  that  the  patient  should  wear  an 
inside  iron  and  strap.  In  other  cases,  on 
the  contrary,  the  same  tendons  and  fascia 


which  it  is  necessary  to  divide  in  a  congenital 
case  must  be  operated  on.  It  should  be 
remembered  that  the  posterior  tibial  when 
contracted,  causes  equinus  as  well  as  varus, 
and  in  many  cases  the  former  deformity 
cannot  be  overcome  unless  it  is  properly 
divided. 

In  some  examples  of  this  deformity, 
after  division  of  the  tendo  Achillis,  the  foot 
hangs  quite  loosely  at  the  ankle-joint  and 
with  the  sHghtest  amount  of  pressure  goes 
up  to  the  position  of  calcaneus.  When  this 
happens,  no  special  instrument  is  required 
for  the  treatment,  but  the  foot  must  be  kept 
a  sufficiently  long  time  in  the  position  of 
equinus  until  the  tendon  unites,  when  it 
must  be  stretched  with  great  care.  This 
can  be  done  by  means  of  a  flexible  splint 
and  bandage.  In  severe  cases  the  details 
of  the  treatment  are  the  same  as  required 
for  congenital  cases,  and  the  same  instru- 
ment must  be  used. 

Talipes  Equino-Valgus  (when  the  foot 
is  turned  out  and  the  heel  drawn  up)  is 
rarely  if  ever  met  with  as  a  congenital 
deformity.  In  several  instances  of  talipes 
equinus  caused  by  paralysis,  after  division 
of  the  tendo  Achillis,  the  foot  will  be  ob- 
served to  have  a  tendency  to  turn  out. 
This  can  generally  be  sufficiently  treated 
by  placing  an  iron  on  the  outside  of  the 
leg  and  foot,  and  having  a  strap  attached 
to  the  inside  of  the  boot,  passing  round  it. 
It  must  be  remembered,  however,  that  the 
peroneus  longus  and  brevis  when  contracted 
can  cause  equinus  as  well  as  valgus,  and  in 
some  cases  it  is  necessary  to  divide  them. 

Talipes  Calcaneg-Varus  (when  the 
heel  is  depressed  and  the  foot  turned  in) 
is  a  very  rare  deformity,  and  requires  no 
separate  description. 

Talipes  Calcaneo-Valgus  (in  which 
the  heel  is  depressed  and  the  foot  turned 
out).  In  nearly  all  cases  of  talipes  cal- 
caneus the  foot  is  more  or  less  turned  out. 
The  treatment  is  generally  the  same  as  that 
made  use  of  for  talipes  calcaneus.  The  steel 
support  attached  to  the  boot  must  be  on  the 
outside  of  the  leg.        Henry  F.  Baker. 

CLUB -HAND.  See  Hand,  Surgery 
of  the. 

CNIDOSIS.     See  Urticaria. 

COCCYDYNIA,  a  painfiil  and  often 
very  obstinate  affection  of  the  region  of  the 
coccyx,  described  first  by  Dr.  J.  C.  Nott, 
of  New  York,  in  1844,  and  more  fully  by 
Sir  James  Simpson  in  1859.  Its  marked 
symptom  is  severe  neuralgic  pain,  radiating 
from,  the  sacro-coccygeal  joint,  and  like  in 
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its  intensity  and  its  general  effects  to  the 
pain  caused  by  fissure  of  the  anus.  It  is 
due  in  many  instances  to  some  sUght  injury 
occurring  during  deUvery,  or  to  some  uterine 
or  ovarian  disturbance,  and  therefore  is 
most  frequently  met  with  in  women.  In 
some  few  cases,  however,  it  has  been  ob- 
served in  men  and  also  in  yoimg  children. 
It  may  be  caused  by  displacement  of  the 
coccyx  either  backwards  or  forwards,  by 
injury  to  this  region  causing  a  sprain,  by 
excessive  horse -exercise,  or  simply  by  the 
appHcation  of  cold  to  the  region.  In  a  well- 
marked  case  the  patient  suffers  much  from 
constant  pain,  with  paroxysmal  attacks  of 
almost  intolerable  suffering,  and  is  obhged 
when  sitting  to  rest  the  weight  of  the  body 
on  one  or  the  other  tuber  ischii,  and  often 
is  unable  to  walk  or  even  to  stand  upright. 
The  affection  in  some  instances  is  a  very 
transient  one,  and  in  others  persists  in  spite 
of  varied  and  active  treatment.  For  the 
treatment  of  the  latter  class  of  cases.  Sir 
James  Simpson  recommended  subcutaneous 
division  of  all  the  muscles  connected  with 
the  coccyx.  This  operation  has  been  prac- 
tised with  some  success ;  but  in  most  in- 
stances the  affection  remains  intractable, 
and  neither  myotomy  nor  extirpation  of 
the  coccyx,  a  method  devised  by  Dr.  Nott, 
can  afford  any  decided  benefit. 

W.  Johnson  Smith. 

COCCYX,  Dislocations  of  the,  are 
generally  of  an  incomplete  kind.  They 
may  occur  hachwards,  as  the  result  of 
parturition,  or  forwards,  from  kicks  or  falls 
in  a  sitting  posture.  Eeduction  is  easily 
effected  by  pressure,  the  finger  being  placed 
in  the  rectum  to  reduce  the  forward  dis- 
placement. Prolonged  coccydynia  is  apt 
to  follow,  owing  to  the  impossibihty  of 
securing  complete  rest,  and  to  the  implica- 
tion of  the  nerves  in  the  inflammatory 
thickening  which  results. 

E.  Clement  Lucas. 


COCK'S    OPERATIOISr. 

TONNiERE,  the  Operation  of. 


See    Bou- 


COLD  is  a  therapeutic  agent  of  varied 
and  great  usefulness  in  the  surgeon's 
hands.  It  may  be  appHed  in  the  moist  or 
dry  state, — alone,  or  in  combination  with 
other  remedial  measures. 

Cold  acts,  according  to  the  manner  and 
degree  of  its  appHcation,  as  an  ancesthetic, 
antiphlogistic,  antiseptic,  hcBinostatic,  or 
tonic.  The  ansesthetic  power  of  cold  is 
due  to  the  numbness  and  insensibihty  which 
attend  the  freezing  of  living  tissues.  The 
Bunplest  method  of  securing  that  result  is 


to  crush  a  piece  of  ice  in  a  cloth,  by  blows 
with  a  mallet,  or  by  a  tread  under  the  heel 
of  the  boot ;  then,  adding  to  the  ice  about 
half  its  weight  of  salt,  to  hold  the  mix- 
ture in  a  muslin  bag  on  the  part  to  be  ren- 
dered insensible.  A  more  elegant  method 
is  that  suggested  by  Dr.  B.  Kichardson 
— a  hand-baU  spray,  and  pure  anhydrous 
ether.  Tissues  so  frozen  may  be  cut  pain- 
lessly, but  their  hardened  state  is  incon- 
venient if  any  fine  dissection  be  required. 

The  antiphlogistic  power  of  cold,  long 
and  justly  in  repute,  has  been  greatly  ex- 
tended since  it  has  become  the  practice  to 
apply  ice  in  india-rubber  bags.  Professor 
Esmarch,  the  leading  advocate  of  this 
treatment,  has  thus  expressed  himself: — 
'  Of  aU  remedies  which  are  at  our  com- 
mand in  the  treatment  of  inflammatory 
processes,  cold  is  the  most  important ;  with- 
out this  remedy  he  would  rather  not  be  a 
surgeon.'  The  two  great  features  in  the 
inflammatory  process  are,  increased  afflux 
of  blood  and  rise  in  temperature  ;  and  it  is 
by  controlling  these,  physically  and  vitally, 
that  cold  exercises  its  antiphlogistic  power, 
all  the  more  effectually  when  combiaed 
with  position  and  rest. 

Injuries  of  the  head,  which  are  so 
greatly  benefited  by  cold,  offer  wide  scope 
for  ingenuity  in  practical  details,  applicable 
to  other  parts  of  the  body.  Nothing  can  be 
more  effectual  than  pounded  ice  in  an  india- 
rubber  bag,  which  may  be  suspended  by  a 
tape  or  bandage,  to  secure  contact  with  the 
scalp  without  oppressive  weight.  In  the 
absence  of  an  india-rubber  bag,  the  bladder 
of  an  ox  or  large  pig  answers  the  purpose  ; 
but  as  the  animal  membrane  is  a  superior 
conductor,  it  lowers  the  temperature  of  the 
part  and  melts  the  ice  more  quickly  than 
when  it  is  enclosed  in  an  india-rubber  bag. 
Hence,  ice  in  animal  membranes  requires 
closer  watching  and  more  frequent  renewal, 
to  ensure  the  great  requisites  of  comfort, 
continuity,  and  safety.  In  the  absence  of  a 
bladder  the  head  may  be  cooled  by  wetting 
it  Hghtly  from  time  to  time  with  water, 
alone  or  mixed  with  spuit,  and  blowing  on 
it  with  the  mouth,  a  fan,  or  bellows,  to  ac- 
celerate evaporation.  To  keep  the  patient 
comfortable  and  at  rest,  while  cold  is  being 
apphed,  the  bed  and  pillows  should  be  kept 
dry  with  waterproof  sheeting,  linen  cloths, 
or  absorbent  tissue.  In  some  cases,  espe- 
cially in  strangulated  hernia  and  swollen 
joints,  the  even  pressure  of  a  weU-adjusted 
ice-bag  adds  greatly  to  the  efficacy  of 
cold,  which  may  be  apphed  by  other 
methods,  e.g.  coils  of  india-rubber  tubing, 
Leiter's  metallic  coll,  irrigation  in  a  variety 
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of  ways  based  on  syphon  action ;  water, 
snow,  or  pounded  ice  in  bottles ;  or  metal 
cases  which  may  be  made  to  fit  any  part, 
after  moulded  patterns. 

In  the  absence  of  spinal  appliances,  it 
is  well  to  bear  in  mind  the  simple  teaching 
of  Abernethy  : — '  Wetting  the  surface  of 
the  skin,  whilst  it  is  freely  exposed  to  the 
air,  by  passing  a  sponge  dipped  in  common 
water  over  it  at  regular  intervals,  and  thus 
maintaining  constant  evaporation,  is  one  of 
the  most  powerful  of  all  the  modes  of  re- 
ducing temperature.' 

A  very  useful  cold  lotion  may  be  prepared 
by  dissolving  in  a  pint  of  water  half  an 
ounce  of  nitre,  two  drachms  of  sal  ammoniac, 
and  three  tablespoonfuls  of  vinegar,  or  me- 
thylated spirits  of  wine.  By  increasing  the 
proportions  of  nitre  and  sal  ammoniac  to  five 
ounces  each  in  the  pint  of  water,  a  frigorific 
mixture  is  produced,  which,  on  emergency, 
acts  as  a  good  substitute  for  ice.  To  make 
an  ice  poultice — of  special  value  in  the  treat- 
ment of  thoracic  and  abdominal  injuries — 
spread  a  layer  of  linseed,  about  an  inch 
thick,  on  a  piece  of  cloth  or  absorbent 
tissue  ;  on  it,  at  regular  intervals  of  an  inch 
or  more,  place  lumps  of  ice  about  the  size 
of  small  w^alnuts,  sprinkle  with  meal,  cover 
with  another  cloth,  and  fold  in  the  edges 
ready  for  apphcation.  The  general  pre- 
ference to  which  dry  cold  is  entitled,  is 
exceptionally  estabhshed  when  it  is  deemed 
advisable  to  apply  cold  outside  bandages. 
If  these  be  wetted  after  apphcation  they 
may  shrink,  so  as  to  produce  an  amount  of 
constriction  which  has  been  known  to  re- 
sult in  gangrene  of  the  subjacent  parts. 

The  antiseptic  power  of  cold  is  a  corol- 
lary of  its  antiphlogistic  influence,  and  is 
most  marked  when  dry  cold  is  used. 
"Warmth  and  moisture  are  powerful  factors 
in  animal  putrefaction,  to  which  by  parity 
of  reasoning,  confirmed  by  experience,  cold 
and  dryness  are  opposed.  So,  too,  by 
stimulating  the  contractility  of  the  vas- 
cular coats,  cold  acts  as  a  haemostatic,  aU 
the  more  effectually  if  associated  with  the 
elevated  position,  to  retard  the  arterial, 
and  accelerate  the  venous,  current. 

Of  the  tonic  action  of  cold,  bathing 
supphes  abundant  evidence.  Patients  suf- 
fering from  piles,  varicocele,  and  generally 
from  weakness  in  the  pelvic  regions,  often 
derive  very  great  benefit  from  cold  hip- 
baths and  enemata.  Cold  to  the  face  and 
hands  is  a  popiilar  reviver  from  faints,  and 
deservedly  so.  A  greater  degree  of  cold, 
than  by  affusion  with  water,  may  be  pro- 
duced by  sprinkling  ether  or  eau  de  Cologne 
in  the  palms  of  the  hands,  or  on  the  forehead 


and  behind  the  ears,  and  blowing  on  it,  to 
accelerate  evaporation.  In  extreme  fainting, 
from  the  effects  of  chloroform  or  other 
cause,  a  lump  of  ice,  the  size  of  a  pullet's 
egg,  pressed  into  the  rectum  has  been  known 
to  excite  a  deep  inspiration,  and  at  once 
revive  an  apparently  moribund  person. 
Sampson  Gamgee. 

COLECTOMY.  —  When  resection  is 
practised  upon  the  colon,  the  proceedings 
are  practically  identical  with  those  de- 
scribed under  Enterectomy.  In  colectomy 
the  chief  difficulty  lies  in  the  selection  of 
the  incision  through  the  abdominal  pari- 
etes.  When  the  obstruction  is  distinctly 
diagnosed  to  be  in  the  ascending  or  de- 
scending colon,  no  incision  is  better  than 
that  practised  for  lumbar  colotomy.  When 
the  obstruction  is  diagnosed  to  be  situated 
in  the  transverse  colon,  sigmoid  flexure, 
or  caecum,  the  parietal  incision  may  be 
made  directly  over  the  seat  of  the  occlu- 
sion. When  the  locality  of  the  obstruction 
cannot  be  directly  determined,  an  explora- 
tory incision  should  be  made  in  the  middle 
line.  If  the  resection  can  be  performed 
through  this  median  incision,  it  is  weU.  If 
found  to  be  impossible,  the  median  wound 
should  be  closed,  and  a  second  incision 
made  in  one  or  other  loin,  or  more  directly 
over  the  seat  of  the  obstruction.  The  obser- 
vations made  with  regard  to  the  selection 
of  the  mode  of  resection  when  dealing 
with  enterectomy,  apply  equally  to  the 
operation  when  performed  upon  the  colon. 

The  general  mortahty  of  resection  opera- 
tions, as  estimated  from  some  130  reported 
cases,  is  about  fifty  per  cent. 

Frederick  Treves. 

COLLAPSE  is  a  state  of  lowered 
vitality,  induced  by  reflex  inhibition,  af- 
fecting all  the  functions  of  the  nervous 
system. 

Causes. — 1.  Injuries,  sudden  and  severe, 
e.g.  bums  and  scalds,  the  crushing  or 
mangling  of  a  limb,  capital  operations, 
lacerations  of  any  large  viscus,  severe 
blows  on  the  abdomen  or  precordial  region 
without  any  definite  lesion.  An  injury  may 
cause  severe  shock,  irrespective  of  the  pain 
produced,  as  is  evidenced  by  operations 
performed  under  anaesthetics. 

2.  Pain,  especially  when  in  connection 
with  parts  supplied  by  the  sympathetic 
nerve ;  thus  shock  is  often  considerable  in 
renal  or  hepatic  colic,  or  in  hernia  at  the 
moment  that  strangulation  takes  place. 

3.  Hasmorrhage  is  a  great  cause  of 
shock.     Up  to  a  certain  indefinite  amount 
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a  patient  is  able  to  lose  blood  without  suffer- 
iiig  from  shock ;  but  when  this  amount  is 
once  exceeded,  symptoms  of  collapse  rapidly 
supervene.  Haemorrhage,  even  if  but  slight, 
is  attended  by  much  more  serious  con- 
sequences at  the  extremes  of  life  than  in 
the  middle-aged,  also  in  the  anaemic  than 
in  the  robust. 

4.  Mental  emotion,  e.g.  sudden  fright. 

5.  Sudden  withdrawal  of  part  of  the 
abdominal  contents,  as  by  tapping  for 
ascites,  emptying  of  a  hyperdistended 
bladder,  occasionally  the  use  of  drastic 
purgatives. 

These  causes  do  not  act  equally  on  all 
patients  or  under  all  circumstances.     Thus, 

I  extensive  injuries  are  much  more  readily 
borne  by  children  than  by  adults,  by  the 
healthy  and  vigorous  than  by  the  debilitated 
and  diseased.  Pain,  on  the  other  hand,  is 
A  very  badly  borne  by  children,  in  whom  it 


is  perhaps  the  most  important  agent  in 
inducing  shock.  The  state  of  mind  of  the 
patient  at  the  time  of  injury,  exercises 
an  important  influence.  If  he  be  greatly 
excited,  and  his  mind  preoccupied,  the 
pain  felt  will  be  but  little,  and  the  shock 
induced  by  the  pain  proportionately  small. 
Nevertheless,  under  such  circumstances, 
the  shock  induced  by  the  severity  and 
amount  of  the  injury  is  but  little  lessened, 
though  its  oncoming  is  sometimes  post- 
poned. If,  however,  the  mind  be  in  a  state 
of  expectancy  or  dread  of  the  coming  danger 
— for  example,  if  a  patient  has  made  up  his 
mind  that  an  operation  is  likely  to  prove 
fatal — shock  is  proportionately  great.  The 
impression  produced  on  the  patient's  mind 
by  the  suddenness  of  the  accident,  by  the 
tearing  and  mangling  of  a  limb  whilst  he 
is  painfully  conscious  of  the  mutilation 
that  is  taking  place,  by  the  sudden  transi- 
tion from  an  active  life  to  lengthy  confine- 
ment in  bed,  greatly  increases  the  amount 
and  intensity  of  the  shock,  due  probably  in 
part  also  to  loss  of  blood ;  and  it  is  on  this 
account  that  a  primary  amputation — e.g.  of 
the  thigh,  for  a  compound  fracture  of  the 
leg— is  accompanied  by  infinitely  greater 
shock  than  a  precisely  similar  operation 
performed  for  disease. 

Pathology. — The  state  of  shock  or  col- 
lapse is  induced  by  a  'reflex  inhibition 
affecting  all  the  functions  of  the  nervous 
system,'  i.e.  for  the  time  being,  the  in- 
fluence of  the  nervous  system  on  the  life 
of  the  various  tissues  and  organs  of  the 
body  is  suspended  to  a  greater  or  lesser 
extent.  The  various  senses  are  all  more  or 
less  affected — sight,  smeU,  hearing,  touch, 
and    mental    power    being    variously    in- 


fluenced. But  it  is  to  the  interference  with 
the  nervous  mechanism  of  the  heart  that 
most  of  the  sjmiptoms — and  those  the  most 
serious  —  are  due.  For,  whilst  a  patient 
may  readily  survive  any  interference  with 
the  sense  of  sight,  touch,  &c.,  a  sudden 
slowing,  or  even  stoppage,  of  the  cardiac 
contractions  will  cause  death,  either  sud- 
denly or  in  a  comparatively  short  time. 
The  stopping,  or  slowing  and  weakening,  of 
the  cardiac  contractions  is  probably  due  both 
to  a  direct  influence  exercised  through  the 
cardiac  nerves  themselves,  and  also  to  the 
effects  of  a  diminished  blood-pressure  in- 
duced by  the  loss  of  tone  in  the  peripheral 
arteries,  through  interference  with  their  in- 
nervation. The  post-mortem  appearances 
after  death  from  shock  are  slight,  but  the 
veins  are  usually  turgid,  and,  except  in 
cases  of  haemorrhage,  all  the  cavities  of  the 
heart  are  full  of  blood.  Eigor  mortis  is 
sHght,  and  the  blood  generally  imperfectly 
coagulated.  In  death  from  the  collapse 
induced  by  severe  haemorrhage,  however, 
the  vessels  contain  but  little  blood,  and  the 
various  organs  are  of  a  much  whiter  hue 
than  normal. 

Symptoms. — In  severe  shock  the  patient 
is  often  completely  unconscious  for  a  time ; 
and,  even  though  moving  his  limbs,  and 
with  eyes  open,  may  be  quite  unable  to 
understand  anything  that  is  going  on 
around.  In  cases  of  less  severity,  he  can- 
not readily  appreciate  the  meaning  of 
questions,  is  quite  unable  to  recall  to  his 
recollection  facts  of  which  he  is  really  well 
aware,  such  as  his  own  name  or  residence  ; 
and  in  yet  other  cases,  whilst  answering 
questions  correctly,  his  memory  appears  to 
be  lethargic,  and  his  answers  are  delayed 
for  five  or  ten  seconds  or  more.  The  func- 
tions of  his  various  orgajis  are  in  abeyance, 
his  sight  is  dim,  and  he  feels  giddy,  there 
is  a  humming  noise  in  his  ears,  he  articu- 
lates with  difficulty,  his  sense  of  touch  is 
greatly  impaired,  he  Hes  in  a  state  of  com- 
plete prostration,  his  muscles  are  powerless 
to  move  his  limbs,  his  sphincters  may  be  • 
paralysed,  and  his  eyehds  droop.  The  skin 
is  livid  and  clammy,  the  surface  tempera- 
ture, and  perhaps  that  of  the  whole  body, 
is  distinctly  lowered.  The  movements  of 
respiration  are  very  shallow  and  feeble, 
occasionally  gasping.  The  pulse  is  gener- 
ally frequent  and  very  feeble,  often  hregular 
and  dicrotous  ;  the  sounds  of  the  heart  are 
but  faintly  heard.  In  such  a  condition  as 
this  the  patient  may  die  within  a  very 
short  time  from  the  receipt  of  the  original 
injury ;  but  m  other  cases,  not  immediately 
fatal,   where  reaction  does  not  take  place 
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{see  Reaction),  this  state  of  shock  may 
be  prolonged  in  some  of  its  features  for 
several  days,  the  patient  remaining  de- 
pressed, and  never  rallying  up  to  the  time 
of  his  death. 

The  chief  distinction  between  the  symp- 
toms of  the  collapse  induced  by  haemor- 
rhage and  those  induced  by  injuries  un- 
accompanied by  excessive  loss  of  blood 
is,  that  in  the  former  the  mental  functions 
are  but  Httle  affected  in  comparison  with 
the  amount  of  asthenia,  and  that  the  skin 
is  white  and  bloodless  instead  of  livid,  as 
in  the  latter. 

Treatment. — The  chief  object  of  treat- 
ment is  to  restore,  as  rapidly  as  possible, 
the  functions  of  the  heart  and  vessels.  In 
order  that  the  heart  may  act  with  as  Uttle 
extra  labour  as  possible,  the  patient  must 
be  kept  in  the  recumbent  position,  and,  that 
the  brain  may  receive  sufficient  blood,  the 
head  must  be  kept  low,  and,  in  bad  cases, 
blood  kept  from  entering  the  lower  ex- 
tremities by  tight  bandaging,  or  by  the 
appHcation  of  tourniquets  to  the  femoral 
aji;eries  for  a  short  time.  The  failing  body- 
temperature  must  be  sustained  by  wrap- 
ping in  cotton  wool  or  warm  blankets. 
Cardiac  stimulants  must  be  administered. 
Chief  of  these  is  brandy,  in  quantities  not 
exceeding  half  an  ounce  at  a  time,  and  the 
total  amount  not  exceeding  three  or  four 
ounces  during  the  continuance  of  the  more 
severe  symptoms,  for,  if  these  precautions 
be  not  taken,  vomiting  is  Hkely  to  ensue. 
In  addition  to  this,  and  in  its  place  if  the 
patient  is  unable  to  swaUow,  the  brandy 
may  be  administered  as  an  enema,  or  ten 
to  fifteen  minims  of  ether  may  be  subcu- 
taneously  injected.  Hot  milk  and  strong 
coffee  are  often  useful.  Hot  fomentations 
or  mustard-blisters  should  be  applied  to  the 
feet,  and  to  the  epigastric  region.  In  order 
to  further  strengthen  the  cardiac  action, 
digitaHs  (liquid  extract  fSj-)?  strychnia 
{Hquor.  strych.  1T[v.),  or  belladonna  (tinct. 
bell.  lT[xx.),  may  be  given,  together  vidth 
the  brandy.  If  pain  be  a  marked  symp- 
tom— e.g.  in  burns  in  children — opium  may 
be  administered  with  excellent  results.  As 
soon  as  the  patient  can  take  further  nourish- 
ment, this  should  be  supplied,  at  first  in 
but  small  quantities,  and  of  such  a  nature  as 
to  ensure  rapid  assimilation — strong  beef- 
tea  and  essence  of  beef.  Alcohol  should 
be  dispensed  with  as  soon  as  possible, 
especially  where  great  reaction  or  trau- 
matic fever  is  to  be  expected.  In  cases  of 
severe  injury,  where  a  capital  operation  is 
necessary,  the  patient  should  be  allowed  to 
rally  from  the  extreme  coUapse,  though  it 


is  not  necessary,  or  indeed  practicable  in 
most  cases,  to  wait  for  complete  reaction. 
It  is  in  such  a  condition — generally  reached, 
if  at  all,  within  five  or  six  hours  (or  less), 
from  the  time  of  the  accident — that  the 
additional  shock  of  the  operation  makes 
the  least  impression  on  the  system,  whilst 
if  the  patient  die  before  such  a  state  is 
reached,  the  surgeon  may  congratulate 
himself  on  having  stayed  his  hand. 

In  cases  of  operations  of  expediency  for 
long-existing  disease,  shock  may  be  much 
lessened  by  rest  in  bed  and  careful  atten- 
tion to  the  diet  for  a  week  or  more  before- 
hand. Anthony  A.  Bowlby. 

COLLES'  FRACTURE.    See  Radius, 

Fractures  of  the. 

COLLODION  is  a  colourless,  viscid 
liquid,  produced  by  dissolving  gun-cotton 
in  three-fourths  ether  and  one-fourth  recti- 
fied spirit.  When  this  compound  is  spread 
on  the  skin  rapid  evaporation  takes  place, 
leaving  a  dry,  adhesive,  impermeable,  and 
contractile  layer.  These  physical  pro- 
perties, and  ^ts  chemical  composition, 
render  collodion  a  very  useful  antiphlo- 
gistic and  antiseptic,  powerfully  instru- 
mental in  maintaining  rest  and  exercising 
equable  pressure.  Successive  layers  of 
collodion,  spread  with  a  camel's-hair  pencil, 
and  alternated  with  layers  of  absorbent 
muslin,  make  weU-moulded  splints,  very 
useful  in  fractures  or  wounds  of  the  hand, 
and  exceptionally  so  in  the  management  I 
of  fractures  of  the  nose.  | 

Small  wounds  do  very  well  under  collo- 
dion ;  but,  before  applying  it,  aU  dirt  should 
be  removed  and  bleeding  stopped.  In  larger 
wounds,  strips  of  gauze  or  Imt,  or  skeins  of 
cotton,  soaked  in  collodion,  and  placed  like 
adhesive  plaster,  are  superior  to  these  in 
assisting  sutures  to  maintain  accurate  ap- 
position. In  removing  collodion  dressings 
with  the  minimum  of  disturbance,  it  is 
important  to  bear  in  naind  that  they  are 
insoluble  in  water,  but  very  readily  so  in  a 
mixture  of  equal  parts  of  ether  and  alcohol. 
In  an  emergency,  a  Httle  brandy  or  whisky 
wlQ  be  found  to  soften  the  dressiags,  all  the 
more  agreeably  if  previously  warmed.  In 
the  treatment  of  swelled  testicle  and  sub- 
cutaneous extravasations  of  blood,  coUo-  k 
dion  is  very  useful ;  so  also  in  hmited  cases  I 
of  erysipelas,  in  chilblains,  and  sore  nipples.  | 
For  these  purposes  some  surgeons  give 
preference  to  flexile  collodion,  prepared  by 
adding  two  drachms  of  Canada  balsam  and 
one  drachm  of  castor  oil,  or  glycerine,  to  six 
ounces  of  coUodion.    The  difference  is  not 
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very  material.  In  either  form,  the  agent 
admits  of  very  varied  and  useful  appHca- 
tion.  Sampson  Gamgee. 

COLLOID  CAROIlSrOMA.  See  Car- 
cinoma. 

COLOBOMA.     See  Choroid  ;  Iris. 

COLOTOMY.— This  operation  consists 
in  estabhshing  an  artificial  anus  in  the 
bowel,  above  the  seat  of  some  obstruction. 
It  has  been  performed  in  all  forms  of  occlu- 
3ion  of  the  colon,  in  cases  of  simple  and 
mahgnant  stricture,  in  cases  of  occlusion  of 
the  bowel  from  simple  neoplasms,  from  the 
pressure  of  a  tumour  external  to  the  gut, 
from  enteroliths  and  plugging  by  foreign 
substances,  and  from  bending  of  the  colon 
or  distortion  thereof  due  to  adhesions.  It 
has  been  practised  also  in  cases  of  coHc 
intussusception,  in  volvulus,  and  in  in- 
stances where  a  fistula  exists  in  the  bowel 
which  communicates  with  the  bladder, 
vagina,  &c.  Colotomy  has  been  performed 
also  to  relieve  the  distress  consequent  upon 
the  passage  of  faecal  matter  over  a  cancer- 
ous ulcer  of  the  bowel,  in  instances  where 
no  real  obstruction  existed. 

There  are  two  forms  of  colotomy,  lumbar 
and  inguinal ;  the  former  is  commonly 
called  Amussat's  operation  and  the  latter 
Littre's.  In  the  former  the  ascending  or 
descending  colon  is  opened  in  the  loin, 
without  wound  of  the  peritoneum.  In  the 
latter  the  caecum  or  sigmoid  flexure  is 
opened  through  an  incision  in  the  iliac 
region,  which  involves  a  wound  of  the  peri- 
toneum. See  Atresia  Ani.  Lumbar  colo- 
tomy is  best  performed  upon  the  left  side, 
since  the  descending  colon  is  more  fixed 
than  the  ascending,  has  a  larger  non-peri- 
toneal surface,  is  less  frequently  the  seat  of 
abnormaHty,  is  less  often  provided  with  a 
meso-colon,  and  involves  an  artificial  anus 
that  is  nearer  to  the  natural  anus.  It  hap- 
pens also  that  strictures  of  the  colon  are 
much  more  frequent  in  the  rectum  and 
sigmoid  flexure  than  in  any  other  part  of 
the  large  intestine. 

The  operation  is  thus  performed,  pre- 
suming that  the  descending  colon  has  to 
be  opened.  The  proceeding,  however,  is 
the  same  if  the  right  side  of  the  body  be 
selected.  The  patient  is  placed  upon  the 
I  right  side,  and  a  hard  pillow  is  placed 
'  beneath  the  right  loin,  so  as  to  render 
the  left  loin  more  prominent.  From  the 
centre  of  the  crest  of  the  ihum,  a  line  is 
drawn  with  ink  vertically  upwards  to  the 
last  rib,  which  it  will  touch  near  its  free  ex- 
tremity.  An  incision,  four  inches  in  length. 


is  then  made  across  the  line,  at  right  angles 
to  it,  and  so  arranged  that  the  centre  of 
the  incision  corresponds  to  the  centre  of 
the  line.  The  wound  is  therefore  midway 
between  the  ihac  crest  and  the  last  rib. 
Amussat  advised  a  vertical  incision  which 
corresponded  pretty  nearly  to  the  aforesaid 
ink  line.  The  proceeding  has,  however, 
been  very  generally  abandoned.  Mr. 
Bryant  uses  an  obHque  incision,  'four  or 
five  inches  long,  beginning  one  and  a  half 
inches  to  the  left  of  the  spine,  below  the 
last  rib,  and  passing  downwards  and  for- 
wards in  front  of  the  anterior  spine  of  the 
crest  of  the  ilium,  with  the  hne  of  the  in- 
cision passing  obliquely  across  the  external 
border  of  the  quadratus  lumborum  about 
its  centre,  and  taking  the  same  direction  as 
the  nerves  which  traverse  this  part.'  In 
the  transverse  wound  after  the  skin  and 
subcutaneous  tissues  have  been  divided,  the 
latissimus  dorsi  muscle  is  exposed  in  the 
incision  with  a  small  amount  of  the  external 
obHque.  On  dividing  this  layer,  the  internal 
oblique  muscle  is  exposed  in  the  whole 
length  of  the  wound.  When  this  structure 
has  been  cut  through,  the  posterior  apo- 
n,eurosis  of  the  transversaUs  muscle  (fascia 
lumborum)  is  exposed,  and  in  the  posterior 
part  the  anterior  edge  of  the  quadratus 
lumborum.  As  a  rule  the  latter  muscle  does 
not  require  division. 

After  the  aponeurosis  of  the  transver- 
salis  has  been  divided  upon  a  director,  even 
in  the  most  emaciated  patients,  a  quantity 
of  loose  fat  comes  into  view  in  which  the 
kidney  is  embedded.  On  tearing  this  gently 
away  in  the  position  of  the  colon,  the  trans- 
versalis  fascia  is  exposed.  This  structure 
should  be  cautiously  torn  through  by  means 
of  two  pafrs  of  forceps.  Its  strength  varies 
very  much,  and  it  is  apt  to  be  mistaken  for 
the  peritoneum.  The  bleeding,  so  far,  is  as 
a  rule  very  trifling,  and  any  haemorrhage 
may  be  checked  by  torsion.  If  the  region 
of  the  quadratus  be  encroached  upon  by 
the  knife,  a  lumbar  artery  may  be  divided. 
The  finger  should  now  be  introduced  into 
the  wound,  and  the  position  of  the  kidney, 
which  lies  behind  the  bowel,  made  out. 
The  finger  should  then  be  passed  into  the 
angle  between  the  psoas  and  quadratus 
lumborum  muscles.  The  non-peritoneal 
surface  of  the  colon  looks  into  this  angle, 
and  if,  while  the  finger  be  held  in  this  posi- 
tion the  patient  be  rolled  a  httle  over  to  the 
left  side,  the  gut  which  comes  into  contact 
with  the  digit  must  be  the  descendmg 
colon.  The  bowel  should  now  be  hooked 
forward  into  the  wound,  and  an  attempt 
made  to  expose  that  surface  which  faces  the 
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angle  just  mentioned.  When  the  bowel  is 
much  distended,  it  will  protrude  into  the 
wound  as  soon  as  the  tranversalis  aponeu- 
rosis is  divided,  and  the  procedm-e  just 
named  is  not  necessary.  Some  surgeons 
distend  the  colon  by  air,  or  by  injections  of 
fluid,  before  the  operation  is  commenced ; 
but  the  measm'e  is  seldom  necessary.  '  A 
large  curved  needle,  carrying  stout  silk,  is 
then  to  be  passed  through  the  skin  to  one 
side  of  the  ink  mark,  across  the  bowel,  and 
through  the  skin  at  a  corresponding  point 
on  the  other  side  of  the  mark,  and  the 
entire  proceeding  is  to  be  repeated  at  the 
other  end  of  the  incision.  The  colon  is 
thus  fixed  before  being  opened,  and  is  held 
m  place  by  the  threads,  which  are  grasped 
by  assistants.  It  only  remains  now  to  open 
the  intestine,  and  this  is  best  done  midway 
between  the  two  threads  by  a  small  longi- 
tudinal incision,  which  may  be  cautiously 
enlarged  so  as  to  be  about  one  and  a  half 
inch  in  length.  The  finger  passed  into  the 
bowel  can  now  draw  out  each  loop  of  thread 
by  which  it  is  transfixed,  and  these  being 
divided  will  give  four  threads  already 
passed  through  skin  and  intestine,  and  only 
requiring  to  be  tied.  The  anterior  and 
posterior  extremities  of  the  wound  should 
afterwards  be  drawn  together  with  two 
stitches,  and  the  operation  is  completed ' 
(Heath). 

As  regards  after-treatment,  the  skin 
about  the  wound  should  be  kept  carefully 
oiled,  and  the  parts  protected  by  a  large 
pad  of  '  tenax.'  The  stitches  may  be  re- 
moved at  the  end  of  six  or  seven  days,  or 
may  be  allowed  to  cut  their  own  way  out. 
"When  the  parts  are  consohdated,  it  is  well 
to  gently  mtroduce  a  tube  into  the  bowel 
below  the  fistula,  and  wash  out  the  faecal 
matter  contained  therein,  since  the  reten- 
tion of  such  matter  often  gives  rise  to  much 
inconvenience.  When  the  case  is  not 
urgent,  it  is  well  to  perform  the  operation 
by  two  stages,  the  first  of  which  may  be 
done  antiseptically.  In  the  first  stage  the 
gut  is  exposed  and  secured  to  the  wound  by 
sutures  which  only  penetrate  the  muscular 
coat.  The  bowel  is  not  oiDened.  At  the 
end  of  a  few  days,  when  the  gut  has  ac- 
quired firm  adliesions  to  the  margins  of 
the  wound,  the  antiseptic  dressings  may  be 
left  off,  and  the  artificial  anus  estabhshed. 
In  this  way  the  extensive  suppuration  that 
sometimes  follows  the  escape  of  faeces  into 
the  subserous  or  inter-muscular  connective 
tissues,  may  be  avoided;  the  evils  of  an 
accidental  opening  of  the  peritoneal  cavity 
are  reduced  to  a  minimum,  and  the  healing 
of  the  wound  is  greatly  hastened.  To  avoid 


the  trouble  consequent  upon  the  accumula- 
tion of  faeces  in  the  bowel  below  the  arti- 
ficial anus,  Madelung  proposes  to  empty  this 
segment  of  the  gut  of  its  contents,  and 
then  entirely  close  the  end  of  the  intestine 
below  the  abnormal  opening. 

In  Inguinal  Colotomy  the  abdomen  is 
opened  by  an  incision  about  three  inches 
in  length,  which  is  made  parallel  to  and  just 
above  Poupart's  ligament;  the  inner  end 
of  the  incision  being  just  external  to  the 
deep  epigastric  artery.  The  bowel,  having 
been  exposed,  is  secured  to  the  margins  of 
the  wound  by  the  same  means  as  in  lumbar 
colotomy.  The  great  disadvantages  of  this 
operation  are  the  less  convenient  position 
of  the  artificial  anus,  and  the  fact  that  it 
involves  an  opening  into  the  abdominal 
cavity.  Erckelen's  statistics,  which  deal 
with  262  examples  of  colotomy,  show  that 
the  mortality  after  all  forms  of  colotomy, 
taken  together,  is  about  54*2  per  cent. ;  the 
mortahty  after  Amussat's  operation  is  38*4 
per  cent. ;  and  after  Littre's,  46*4  per  cent. 
Frederick  Treves. 

COLOUR  -  BLINDNESS.  —  Coloui- 
blmdness  may  be  either  congenital  or 
acquired.  The  congenitaUy  colour-blind, 
though  possessing  perfect  sight  for  form,  are 
unable  to  appreciate  some  differences  in 
colour  which  are  obvious  to  others.  The 
three  colours  principally  concerned  in  weU- 
marked  congenital  colour-defects  are  red, 
green,  and  violet.  Light  of  these  three 
colours  when  combined  by  mirrors,  by  two 
overlapping  spectra,  or  on  a  rotating  disc 
will  appear  to  a  normal  eye  white  or  grey. 
These  three  colours  are,  moreover,  peculiar, 
in  that  they  are  the  only  ones  which  cannot 
be  produced  by  the  mixture  of  other  spectral 
colours.  They  are  therefore  called  funda- 
mental colours.  While  normal  vision  ap- 
preciates these  three  fundamental  colomrs 
in  the  spectrum,  and,  in  addition,  certain 
others,  yellow  and  blue,  between  them 
(omitting  the  orange),  most  congenitaUy i 
colour-blind  persons  appreciate  only  twoM 
fundamental  colours.  Their  vision  is  con-j 
sequently  said  to  be  dichromic.  ' 

But  there  are  very  rare  cases  in  which  | 
one  colour  only  is  appreciated  in  the  spec- 1 
trum,  whose  various  parts  consequently  ap- 1 
pear  different  only  in  their  degrees  of  bright- 
ness.    Achromatopsia  is  the  term  appHed 
to  such  a  defect.     Those  above  referred  to 
as  pv.(5sessing  a  dichromic  system  are  said 
to  suffer  from  partial  achromatopsia. 

Total  colour-blindness  (achromatopsia) 
is  very  rare,  occurring  perhaps  once  among  | 
ten  thousand  men.    We  are  unable  to  saj' 
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exactly  how  things  appear  to  the  totally 
colour-blind,  whether,  for  example,  in  shades 
of  grey,  from  white  to  black,  like  a  photo- 
graph to  us,  or  in  various  shades  of  one  of 
the  fundamental  colours,  such  as,  for  ex- 
ample, violet.  A  total  colour-blind  would 
pick  out  coloured  wools  indiscriminately, 
except  for  the  different  amounts  of  light 
which  different  colours  reflect.  The  defect 
may  be  completely  developed,  or  a  feeble 
perception  of  all  three  fundamental  colours 
may  still  exist.  It  is  very  questionable 
whether  total  achromatopsia  ever  occurs, 
unless  in  association  with  other  ocular  de- 
fect. It  is  usually  observed  that,  in  associa- 
tion with  some  defect  for  form,  the  disc  is 
white,  or  there  is  nystagmus  or  photophobia. 
Partial  colour-blindness  (partial  achroma- 
topsia) occmrs  more  commonly.  It  does  not 
appear  to  be  necessarily  associated  with 
anything  pathological,  since  the  sight  for 
form  amounts  to  about  the  average. 

One  of  the  fundamental  colours  is  want- 
ing entirely  or  in  part  to  the  partially  colour- 
blind. Their  colour  system  is  therefore 
dichromic.  Occasionally  violet  is  the  de- 
fective colour.  In  such  cases  the  sufferer 
would  appreciate  only  two  out  of  the  three 
fundamental  colours  that  are  normally 
visible  in  the  spectrum.  Whereas  we  see 
on  the  left  red,  followed  by  orange,  yellow, 
green,  blue,  and  violet,  he  would  see  only 
one  to  the  right,  representing  violet,  blue, 
and  green,  and  one  only  to  the  left,  repre- 
senting the  red  and  orange,  his  two  colours 
being  separated  by  a  grey  band  which  oc- 
cupies the  position  of  the  yellow.  Conse- 
quently he  will  mistake — unless,  indeed,  he 
can  guess  at  them  by  the  relative  degrees  of 
brightness  with  which  they  are  associated  in 
his  mind — green,  blue,  and  violet  for  each 
other,  but  he  will  sharply  distinguish  them 
from  red  and  orange.  Violet  would  be  a 
darker  shade  to  him  than  to  us,  so  that  dark 
violet  would  be  undistinguishable  by  him 
from  black,  and  the  extreme  right  hand  of 
the  spectrum  would  be  shortened.  Such 
cases  are  extremely  rare,  perhaps  1  in  10,000 
men,  and  on  this  account,  and  from  the 
nature  of  the  colour  concerned,  are  of  less 
practical  importance  than  those  next  to  be 
described.  It  is  said  that  the  drug  santonine 
will  produce  temporary  violet -blindness. 

The  great  majority  of  partial  colour- 
blinds  are  defective  to  red  and  green,  and 
consequently  their  defect  has  received  the 
name  of  red-green  blindness.  The  spec- 
trum is  divided  to  them  by  a  narrow  grey 
band  where  the  green  and  blue  shade  into 
each  other.  All  to  the  left — viz.,  the  red, 
yellow,  and   green — appears   of  the  same 


colour,  though  of  vastly  different  shade  in 
its  different  parts;  and  all  to  the  right— 
viz.  blue  and  violet  —  of  another  strongly 
contrasted  colour.  The  yellow  is  far  brighter 
to  them,  as  to  us,  than  the  neighbouring  red 
and  green.  Consequently  they  are  not  hable 
to  confuse  yellow  with  either  red  or  green. 
But  the  two  latter,  being  far  nearer  in  Shade, 
are  liable  to  be  mistaken  for  each  other. 

Ked-green-blindness  is  undoubtedly  di- 
visible into  two  varieties,  of  which  the  one 
is  called  red-blindness,  and  the  other  green- 
blindness.  It  is  difficult  to  say  how  these 
colours  really  appear  to  the  red-  or  green- 
blind  ;  but,  judging  from  rare  cases  of  colour- 
blindness in  one  eye  only  and  from  other 
evidence,  it  is  not  unlikely  that  to  the  green- 
blind  all  to  the  left  of  the  blue  and  violet 
(which  appear  as  blue)  is  represented  at 
its  brightest  part  by  yellow,  just  as  to  us, 
shading  off  on  either  side  into  a  much  duller 
reddish  hue,  which  is  sHghtly  darker  to  the 
right — that  is  to  say,  in  the  green  than 
to  the  left,  i.e.  in  the  red.  Their  two 
fundamental  colours,  speaking  generally, 
will  thus  be  blue  and  some  variety  of  red, 
and  the  two  will  be  separated  by  a  narrow 
belt  of  neutral  or  grey  colour.  Though 
they  will  never  match  yellow,  whether  in 
the  spectrum  or  in  pigments,  with  green  or 
red,  they  will  be  liable  to  confuse  the  two 
latter  colours.  But  to  match  a  vivid  scarlet 
they  will  pick  out  a  green  Hghtened  by 
some  sHght  admixture  of  yellow,  and  they 
wiU  see  bluish-green  and  grey  alike. 

Similarly,  to  the  red-blind  all  to  the  left 
of  the  spectrum  is  represented  by  yellow, 
shading  off  into  a  greenish  colour,  which  is 
much  darker  in  the  red  than  in  the  green 
region  of  the  spectrum.  Indeed,  the  ex- 
treme left-hand  end  of  the  spectrum  cannot 
be  distinguished  from  black  by  the  red- 
blind.  It  is  as  if  the  brightness  of  the  left- 
hand  part  of  the  spectrum  were  shifted 
rather  towards  the  right,  and  with  it  the 
dividing  band  between  the  blue  and  their 
other  colour,  whereas  in  green-blindness  it 
is  moved,  though  to  a  much  less  extent,  the 
reverse  way.  Consequently  the  red-blind 
will  match  a  scarlet  with  a  dark  green  and 
with  a  dark  brown. 

It  is  obvious,  from  what  has  been  said, 
that  the  detection  of  physiological  colour- 
blindness is  not  so  very  simple  a  matter  as 
it  would  at  first  sight  appear.  Even  a  total 
colour-blind — i.e.  one  to  whom  differently 
coloured  objects  appear  simply  as  various 
shades  of  one  colour,  as  does  a  photograph 
to  us — will  not  match  yellow  with  an 
average  blue  or  even  with  a  red,  since  the 
three  appear  of  quite  different  shades,  from 
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the  brightest,  the  yellow,  to  the  darkest,  the 
blue.  In  the  same  way  a  red-blind  would 
not  match  an  average  red  with  an  average 
green,  the  first  appearing  to  him  much  darker 
than  the  other.  But  if  coloured  surfaces 
or  coloured  Hghts  of  exactly  corresponding 
shades  to  him  were  presented,  he  would  be 
totally  unable  to  distinguish  them.  All 
tests  of  colom'-vision  are  on  this  principle. 
The  most  scientific  is  doubtless  by  the  use 
of  the  double  spectroscope.  But  others, 
which  are  more  easily  and  conveniently 
applied,  suffice  for  all  practical  purposes. 

The  coloured  wools  which  pass  under 
Holmgren's  name  show  a  large  number  of 
shades  of  differently  coloured  woollen  skeins. 

The  person  to  be  tested  is  given  a  skein 
of  a  pure  pale  green  colour ;  pale  because 
many  will  fail  at  this  who  would  be  success- 
ful with  a  stronger  colour,  and  green  because 
it  is  a  defective  colour,  not  only  to  the  red- 
and  green-blind,  but  also  to  the  violet-blind. 
He  is  asked  to  pick  out  all  the  skeins  which 
seem  to  him  like  the  sample  given  or,  per- 
haps better,  aU  which  contain  some  of  that 
colour,  Httle  or  much.  It  is  important  that 
the  colour  should  not  be  named,  otherwise 
an  ignorance  of  the  names  of  colours  may 
possibly  be  mistaken  for  colour-blindness. 
If  his  colour -vision  be  defective,  he  will  pick 
out  other  colours  as  weU  as  various  shades 
of  green ;  for  example,  greys,  browns,  pinks, 
or  blues  and  violets.  This  alone  is  suffi- 
cient to  demonstrate  the  fact  of  colour-blind- 
ness. If  we  want  to  know  something  as  to 
its  degree  and  kind,  we  may  go  further.  If 
he  has  selected  greys,  browns,  or  pinks  to 
match  with  the  green,  he  is  probably  red-  or 
green-blind.  If  then,  a  pale  rose-coloured 
skein — i.e.  a  mixture  of  blue  and  red — be 
given  him,  he  will,  if  red-bHnd,  pick  out 
dark  blue  and  violet  to  match  with  it,  the 
red  being  to  him  little  more  than  a  darken- 
ing shade.  If,  on  the  other  hand,  he  be 
green-blind,  the  rose  will  be  to  him  more  of 
a  neutral  tint,  and  he  will  match  it  with 
grey  and  with  bluish-green.  If  he  is  offered 
a  scarlet  he  will  match  it,  if  red-blind,  with 
a  green  or  brown  which  appears  to  a  normal 
eye  much  darker ;  whereas,  if  he  be  green- 
blind  he  will  match  it  with  a  Ught  brown  or 
with  a  green  lightened  with  some  slight 
admixture  of  yeUow.  If  his  failures  do  not 
extend  beyond  the  first  test,  excluding  violet- 
blindness,  he  is  called  an  incomplete  partial 
colour-blind. 

The  coloured  squares  of '  Ole  BuU '  are 
on  the  same  principle,  but  here  red,  green, 
blue,  yellow,  and  grey  squares,  10mm.  in 
diameter,  are  arranged  in  rows  fi:om  the 
faintest — i.e.  the  first — down  to  the  most  in- 


tense, the  tenth  row.  The  colours  of  each 
row,  from  the  strongest  upwards,  are  suc- 
cessively diluted  by  admixture  with  grey,  so 
that  those  of  each  row,  while  being  all  of 
exactly  the  same  shade,  are  of  less  intense 
colour  than  the  row  below  them.  Conse- 
quently the  colour-blind  will  readily  mis- 
take the  colours  of  the  various  rows ;  and 
the  amount  of  his  defect  will  be  judged  by 
the  faintest  row  he  is  able  to  indicate  cor- 
rectly. The  colours  of  the  first  row  are  re- 
cognisable by  the  normal  eye  at  1  metre 
distance  in  good  Hght.  The  patient  is  shown 
the  grey  square,  and  asked  to  name  the 
other  colours  of  the  first  row.  If  he  fail  at 
this,  squares  in  other  rows  below  are  succes- 
sively indicated.  If,  for  example,  he  can 
do  only  the  one  marked  No.  6,  his  colour- 
vision  will  amount  to  one-sixth  only.  The 
test  is  therefore  quantitative,  and  in  this 
respect  it  excels  that  by  coloured  wools. 
It  is  also,  as  will  be  seen  presently,  better 
adapted  for  most  pathological  colour-de- 
fects. 

What  is  called  the  shadow  test  is  interest- 
ing. If  an  object  be  illuminated  by  two 
lights,  one  coloured  and  the  other  an  or- 
dinary hght  or  colourless,  the  shadow  cast 
on  the  coloured  ground  by  any  object,  such 
as  a  pencil,  takes  by  contrast  the  comple- 
mentary colour.  Thus,  if  the  Hght  be  red, 
the  pencil  wiU  throw  one  shadow  from  the 
ordinary  light,  which  will  appear  red,  and 
one  from  the  red  Hght,  which  wiU  appear 
green.  But  to  the  red-  and  green-bHnd 
the  complementary  colour  is  not  recognis- 
able. 

The  pseudo-isochromatic  tables  of  Stil- 
ling are  on  the  same  principle.  Letters  of 
one  colour  are  printed  on  a  background 
Hable  to  be  confused  with  it.  But,  in  con- 
sequence of  the  great  difficulties  in  making 
lithographic  colours  present  a  similar  sur- 
face as  to  smoothness  and  brightness,  as 
weU  as  exactly  the  same  shade,  the  test  is  of 
Httle  practical  use. 

Bonders  has  arranged  certain  quantitative 
tests.  They  consist  of  smaU  circular  coloured 
spots  of  different  sizes  attached  to  a  surface 
of  black  velvet.  The  normal  distance  hav- 
ing been  previously  carefiiUy  determined  by 
experiment,  the  distance  at  which  the  can- 
didate can  recognise  them  is  noted.  A  spot 
of  red  or  green  should  be  recognised  in  good 
day  Hght  at  5  metres  (about  16  feet).  Simi- 
larly, discs  of  coloured  glass  are  presented 
in  front  of  a  Hght  successively,  by  aid  of  a 
revolving  disc.  Since  ordinary  coloured 
paper  or  glass  rarely  approaches  a  pure 
colour,  the  material  for  this  test  requires 
great  care  in  its  selection.     These  tests  of 
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Bonders  are,  on  the  whole,  best  adapted  for 
determining  the  fitness  of  railway-drivers 
or  look-out  men  at  sea  for  their  work. 

Colour-blindness  exists  to  a  greater  or 
less  extent  in  about  4  per  cent,  of  men.  In 
women  it  is  at  least  ten  times  as  infrequent, 
and  even  correspondingly  less  in  degree.  It  is 
shghtly  less  common  in  the  upper — that  is  to 
say,  the  more  educated — classes  of  life,  than 
B  among  ordinary  people.  Education  will, 
however,  do  nothing  for  its  removal,  and,  so 
far  as  we  know,  nothing  for  its  prevention 
in  the  individual.  We  can  only  speculate 
why  it  is  less  common  in  women.  It  is 
very  Hable  to  be  transmitted  by  inheritance, 
perhaps  as  much  through  the  mother,  though 
she  so  rarely  manifests  it  herself,  as  through 
the  father.  After  total  achromatopsia  violet- 
bhndness  is  the  most  rare,  perhaps  amount- 
ing to  ^  per  cent,  in  men.  Consequently 
defects  to  red  and  green  are  far  more  im- 
portant, not  only  on  account  of  their  greater 
frequency  (about  3*5  per  cent.),  but  because 
hghts  of  these  colours  are  universally  used 
as  signals.  Indeed,  any  other  colours  would 
be  quite  unsuitable.  Yellow  would  be  liable 
to  be  mistaken  for  an  ordinary  light,  and 
blue,  being  much  duller  than  any  ordinary 
yellow,  would  be  visible  at  a  much  shorter 
distance,  and  so  could  not  be  opposed  to  it. 
The  importance  of  colour-blindness  in  rela- 
tion to  coloured  signals  reaches  its  maximum 
in  the  case  of  the  red-blind,  to  whom  a  red 
light  appears  far  darker  than  the  green. 
Indeed,  it  is  so  much  darker  to  him  than  to 
the  normal  eye  that  he  cannot  recognise  it 
at  all,  even  as  a  Hght,  till  within  a  much 
shorter  distance  than  normal.  If  the  two 
were  contrasted  at  a  short  distance  only,  he 
would  consequently  see  both,  and  distin- 
guish them  by  their  relative  brightness. 
But  if  either  were  exhibited  at  a  distance, 
and  under  conditions  of  brightness  pre- 
viously unknown  to  him,  as  at  sea,  he  would 
be  utterly  unable  to  recognise  its  colour. 
The  peripheral  parts  of  the  retina  are  nor- 
mally less  sensitive  to  certain  colours  than 
to  others.  If  red  and  green  spots  be  pre- 
sented under  ordinary  dayhght  at  the  peri- 
phery of  the  visual  field,  their  colour  cannot 
be  distinguished,  whereas  blue  and  even 
yellow  can  be  perfectly  recognised. 

Acquired  colour-defects  are  also  import- 
ant, both  in  their  relation  to  coloured  signals 
and  as  symptoms  of  certain  diseases,  such 
being  atrophy  of  the  optic  nerve,  both  pri- 

Imary,  as  from  tobacco  and  alcohol  poisoning, 
and  secondary  to  more  general  conditions, 
such  as  locomotor  ataxia  and  disseminated 
sclerosis.  Green  and  red  are  the  first  colours 
to  go,  the  former  being  usually  called  white 


and  the  latter  brown;  or  the  two  colours 
are  undistinguishable.  In  tobacco  and  alco- 
hol amblyopia  the  loss  is  at  first  limited  to 
the  immediate  neighbourhood  of  the  point 
of  fixation  (central  colour  scotoma),  so  that 
the  patient,  though  he  can  recognise  small 
spots  of  these  colours  when  held  somewhat 
laterally  in  any  direction  from  his  point  of 
central  vision,  fails  to  recognise  them  when 
moved  to  the  centre.  This  failure  may  be 
partial,  in  which  case  the  colours  are  seen 
less  vividly,  red  as  brown,  for  example  (rela- 
tive scotoma),  or  total,  in  which  case  he 
sees  the  spot  of  no  colour  at  all  (absolute 
scotoma).     See  Amblyopia. 

But  in  other  diseases,  such  as  the  atrophy 
of  locomotor  ataxia  and  disseminated  scle- 
rosis above  mentioned,  and  the  atrophy  that 
sometimes  foUows  blows  on  the  head  or 
typhoid  fever,  appreciation  of  red  and  green 
becomes  entirely  lost,  or  all  perception  of 
colour  may  be  permanently  gone.  A  com- 
plete loss  of  all  colour -vision  may  occur 
temporarily  in  hysteria. 

It  is  in  the  highest  degree  questionable 
whether  an  acquired  defect  for  red  and 
green  ever  exists  without  some  loss  of  cen- 
tral acuity  for  form,  but  it  is  certain  that 
colour  may  fade  in  undue  proportion  to 
form,  especially  in  tobacco  amblyopia.  Con- 
sequently a  patient  suffering  from  this  affec- 
tion may  go  about  and  can'y  on  all  his  other 
duties  perfectly  well,  and  still  be  totally  in- 
capable of  distinguishing  a  red  from  a  green 
signal  right  before  him.  It  is  probable  that 
acquired  colour-blindness  is  even  more  im- 
portant in  respect  to  signals  than  the  con- 
genital form,  since  the  sufferer  has  had,  in 
the  former  case,Uttle  time  or,  indeed,  oppor- 
tunity to  recognise  his  defect,  occurring 
almost  invariably,  as  it  does,  between  forty 
and  sixty  years  of  age ;  and  he  being  able,  in 
early  cases  of  tobacco  and  alcohol  poisoning, 
still  to  recognise  colours  in  the  circum- 
stances under  which  they  are  usually  pre- 
sented in  every-day  life. 

From  what  has  been  said  it  will  be  evi- 
dent that  certain  acquired  defects  of  colour 
will  escape  detection  by  Holmgren's  coloured 
wools.  It  needs  the  use  of  the  coloured 
discs  of  Bonders  or  of '  Ole  Bull,'  or,  perhaps 
better  than  either,  of  red  and  green  squares, 
10mm.  and  less  in  diameter,  mounted  on  a 
black  card,  which  may  be  conveniently  sup- 
ported on  a  handle.  The  examination  may 
be  made,  either  by  the  patient  fixing  the 
corresponding  eye  of  the  observer  at  a  dis- 
tance of  a  foot,  or  by  the  use  of  the  perimeter. 

W.  A.  Brailey. 

COMA.     See  Head-Injuries. 
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COMEDO. — Definition. — A  collection  of 
sebum  distending  beyond  its  normal  limits 
a  sebaceous  gland,  the  external  aperture  of 
which  remains  patent. 

Symptoms. -CovaedionQS  form  at  or  about 
puberty,  when  the  hair-follicles  of  certain 
regions  are  in  active  development.  The 
sebaceous  glands  enlarge  and  secrete  more 
sebum  than  can  be  expelled  from  the  mouth 
of  the  foUicle. 

People  with  coarse  skin  and  feeble  cir- 
culation and  a  scanty  growth  of  hair  are 
most  prone  to  them.  The  forehead,  nose, 
cheeks,  chin,  inside  the  ears,  the  chest, 
back,  and  neck,  are  the  parts  commonly 
affected,  and  they  rarely  occur  elsewhere. 
Sometimes  they  are  congenital.  They  ap- 
pear as  yellow  or  black  specks  on  the  skin, 
shghtly  raised,  which,  when  squeezed,  eject 
a  long  worm-shaped  mass,  consisting  of  se- 
baceous matter,  and  in  its  substance  there 
is  occasionally  found  a  minute  grub.  See 
AcARUS  FoLLicuLOKUM.  The  elongated 
shape  of  the  mass  is  the  result  of  its  having 
been  squeezed  through  the  narrow  neck  of 
the  follicle.  Some  think  the  black  on  the 
surface  is  due  to  dirt  solely,  others  trace  it 
to  pigment.  When,  as  is  often  the  case, 
the  comedones  become  inflamed,  acne  vul- 
garis is  produced. 

Treatment. — Where  there  is  a  tendency 
to  the  development  of  comedones  it  is  well 
to  wash  several  times  daily  with  hot  soap 
and  water,  using  at  the  same  time  much 
friction  with  a  rough  towel.  All  the  spots 
should  be  squeezed  and  the  matter  forcibly 
removed,  and,  to  prevent  the  sacs  refilling, 
it  is  necessary  to  insert  a  needle  and  scarify 
the  lining  membrane,  which  will  have  the 
effect  of  completely  obliterating  them.  Lo- 
tions or  liniments  containing  soap  and  spirit 
are  most  useful,  to  dissolve  the  sebaceous 
matter  and  to  stimulate  the  capillary  cir- 
culation. The  following  is  a  good  formula : 
J^  Sapo  mollis,  ^j. ;  Eau  de  Cologne,  f^jss. ; 
Sp.  vini  rect.  f  ^ij. ;  Aq.  sambuci  ad  f^vj. ;  fiat 
lotio.  To  be  used  twice  a  week  at  bed-time. 
Mildly  stimulating  ointments  containing 
small  quantities  of  either  sulphur  or  tar  are 
also  of  value.  Internal  remedies  should  be 
employed  if  there  is  any  irregularity  of  the 
digestive  organs  or  other  functional  disturb- 
ance. Malcolm  Morris. 

COMPRESS.     See  Pressure. 

COMPRESSION.     See  Pressure. 

COMPRESSION  OF  THE  BRAIN". 

See  Brain,  Compression  of  the. 

CONCUSSION    OF    THE    BRAIN. 

See  Brain,  Concussion  of  the. 


CONCUSSION  OF  THE  SPINAL 
CORD.  See  Back  and  Spine,  Injuries  of 
the. 

CONDYLOMA.  See  Mucous  Patch  ; 
Syphilis;  Warts. 

CONGENITAL  DEFORMITIES.  See 
Atresia  Ani  ;  Club-Foot;  Congenital  Dis- 
locations; Ectopia  VESiCiE  ;  Hare-Lip,  &c. 

CONGENITAL   DISLOCATIONS.— 

Congenital  dislocations  are  most  fi-equently 
found  at  the  Hip-joint.  Cases,  however, 
have  been  described  of  similar  luxation  of 
the  Humerus,  of  the  Patella,  of  the  Lower 
Jaiv,  of  the  Elbow  (probably  only  of  the 
radius),  of  the  Knee,  and  of  the  Wrist. 

In  the  last  four  positions  the  disloca- 
tion is  rare.  It  is  usually  partial,  complete 
dislocation  occiuring  only  with  other  ex- 
treme deformities,  the  subjects  of  them  be- 
ing httle  better  than  monstrosities.  These 
rare  forms  may  be  dismissed  in  a  few 
words. 

A  case  of  congenital  dislocation  of  the 
Lower  Jaw  on  the  right  side  has  been 
described  by  R.  W.  Smith  of  Dublin.  The 
right  side  of  the  jaw  and  right  zygoma 
were  smaller  than  on  the  left  side,  the  con- 
dyle was  undeveloped  and  destitute  of  car- 
tilage, the  coronoid  process  was  small  and 
thin,  and  the  sigmoid  notch  was  barely  ex- 
istent. There  were  neither  glenoid  cavity, 
nor  interarticular  cartilage,  nor  capsular 
ligament.  The  right  superior  maxilla  and 
malar  bones,  and  the  right  side  of  the 
sphenoid,  were  also  much  smaller  than  on 
the  left  side.  In  these  cases  the  jaw  is  abnor- 
mally movable,  and  not  fixed  as  in  ordingiry 
dislocation. 

Good  specimens  of  congenital  disloca- 
tion of  the  Head  of  the  Badius  backwards 
exist  in  the  museums  of  the  Royal  College 
of  Surgeons  of  Dublin  and  of  Guy's  Hos- 
pital. The  former  was  fully  described  by  the 
late  R.  Adams.  The  outer  condyle  exists, 
but  in  front  of  it  there  is  no  rounded  head 
for  the  radius,  nor  any  trace  of  the  usual 
convex  articular  surface  ever  having  ex- 
isted. The  coronoid  process  and  great  sig- 
moid cavity  of  the  ulna  are  unusually  large 
transversely,  and  stretch  almost  the  whole 
way  across  the  lower  articular  extremity 
of  the  humerus,  which  is  entirely  formed 
into  one  single  trochlea  wider  than  na- 
tural. The  head  of  the  radius,  which  seems 
never  to  have  been  adequately  developed, 
is  situated  behind  the  plane  of  the  outer 
condyle  of  the  humerus.  The  tubercle  of 
the  radius,  directed  somewhat  backwards, 
is  twice  its  natural  length,  and  instead  of 
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reaching  merely  to  the  level  of  the  lesser 
sigmoid  cavity  of  the  ulna,  stretches  so 
high  up  the  ulna  as  to  reach  nearly  to  the 
level  of  the  summit  of  the  olecranon  pro- 
cess, while  the  carpal  extremities  of  the 
radius  and  ulna  are  in  their  natural  state, 
on  an  even  line  with  each  other.  The  arm 
in  these  cases  is  in  a  state  of  pronation  and 
semiflexion,  and  there  is  little  or  no  power 
of  supiaation.  There  is  a  case  also  re- 
corded by  B.  W.  Smith  of  dislocation  of 
the  radius  backwards,  with  deficiency  of  the 
condyle  of  the  humerus,  in  which  there 
was  also  on  the  same  side  an  outward  dis- 
location of  the  patella,  with  deficiency  of 
the  external  condyle  of  the  femur. 

Congenital  dislocations  of  the  Knee  are 
very  rare,  but  a  few  cases  have  been  de- 
scribed. They  generally  take  the  form  of 
partial  dislocation  of  the  tibia  forwards  in 
one  or  both  limbs. 

Very  few  cases  of  congenital  luxation 
of  the  Wrist,  not  in  monstrosities,  are  re- 
corded. There  is  a  case  fully  described  by 
E.  W.  Smith,  of  a  female  lunatic,  aet.  thirty- 
six,  who  had  from  birth  a  luxation  of  the 
right  carpus  forwards  and  of  the  left  carpus 
backwards,  with  the  upper  end  of  the  left 
radius  small  and  atrophied.  The  bones  of 
the  forearm  in  both  limbs  were  only  half 
the  ordinary  length,  and  the  bones  of  the 
carpus  were  atrophied.  A  case  described 
by  Cruveilliier  as  traumatic.  Smith  alleges 
to  have  been  an  example  of  congenital  luxa- 
tion. There  is  also  a  specimen  of  conge- 
nital dislocation  of  the  wrist  in  the  Du- 
puytren  Museum. 

Congenital  dislocation  of  the  Patella  is 
not  very  uncommon.  In  nearly  all  the 
cases  recorded  the  luxation  was  in  the 
outward  direction,  the  number  of  cases 
in  which  the  displacement  was  single  and 
symmetrical  being  about  equal.  In  many 
of  the  instances  deficiency  of  the  external 
condyle  of  the  femur  fully  accounted  for 
the  malposition  of  the  patella.  In  all 
there  was  considerable  muscular  wasting 
and  relaxation  of  the  structures  of  the  joint. 
In  many  of  the  cases  the  hereditary  nature 
of  the  condition  was  remarked. 

Congenital  dislocation  of  the  Head  of  the 

Humerus,  though  less  rare  than  any  of  the 

above  forms  of  luxation,  does  not  occur,  or 

at  all  events  is  not  recognised,  so  frequently 

as  the  similar  condition  at  the   hip-joint. 

There  are  two  varieties,  the  sub-coracoid 

and  the   sub -acromial.     Guerin  gives  two 

l^amples   of  the  former,  and  one   of  the 

fl^er.      Both    varieties    have    been    folly 

I  described  by  E.  W.  Smith,  who  gives  four 

cases  of  the  former,  and  one  of  the  latter. 


The  leading  characteristics  of  all  are  wasting 
of  the  muscles  of  the  shoulder  and  arm,  an 
abnormal  prominence  of  the  acromion  pro- 
cess, and  a  marked  limitation  of  the  move- 
ments of  the  arm.  Of  the  sub-coracoid 
dislocations,   three    occurred   in  males : — 

1.  Mi.  20,  the  luxation  being  on  the  left 
side.    This  man  had  also  left  talipes  equinus. 

2.  Also  a  male,  ast.  20,  the  dislocation  on  the 
left  side.  3.  A  lunatic  woman,  set.  29,  with 
congenital  luxation  on  both  sides,  the  de- 
formity being  more  marked  on  the  left  side. 
4.  A  boy,  get.  9,  with  luxation  on  the  right 
side.  The  only  case  of  congenital  sub- 
acromial or  sub -spinous  dislocation  recorded 
by  Smith  was  found  in  a  woman  set.  42. 
She  had  been  a  lunatic  fifteen  years,  and 
was  subject  to  severe  epileptic  fits,  in  one 
of  which  she  died.  The  brain  presented 
the  appearances  common  in  idiots.  Each 
humerus  was  dislocated  upon  the  dorsum 
of  the  scapula,  the  coracoid  process  formed 
a  remarkable  projection  on  each  side,  and 
the  acromion  process  was  unusually  promi- 
nent, but  the  glenoid  cavity  could  not  be 
felt  beneath  it.  In  fact,  an  examination 
showed  that  there  was  no  trace  of  a  glenoid 
cavity  in  the  usual  position,  but  there  was  a 
well-formed  socket,  surrounded  by  a  glenoid 
ligament,  upon  the  outer  sm^face  of  the  neck 
of  the  scapula,  broader  above  than  below, 
and  reaching  upwards  close  to  the  under 
surface  of  the  acromion.  The  tendon  of 
the  biceps,  perfect  throughout,  adliered  to 
the  upper  and  inner  part  of  the  circimi- 
ference.  The  head  of  the  humerus  was 
oval  in  form,  and  atrophied,  and  occupied 
the  cavity  immediately  beneath  and  behind 
the  summit  of  the  acromion. 

The  third  case  of  sub-coracoid  disloca- 
tion mentioned  above  died  of  meningitis ; 
and  examination  showed  that  there  was, 
similarly,  no  vestige  of  a  glenoid  cavity  in 
the  normal  position;  but  directly  beneath 
the  under  sm'face  of  the  coracoid  process, 
and  formed  partly  upon  the  costal  sur- 
face of  the  scapula  and  partly  upon  its 
axillary  margin,  there  was  a  well-formed 
socket  about  an  inch  and  a-half  in  dia- 
meter. The  head  of  the  humerus  wa& 
close  to  the  under  surface  of  the  coracoid 
process,  and  only  separated  from  it  by  the 
capsule,  there  being  no  interval,  as  there  is 
in  the  natural  condition  of  the  bone,  between 
the  upper  margin  of  the  abnormal  socket 
and  the  process  just  named.  Around  this 
socket  the  glenoid  Hgament,  perfect  and 
well-formed,  was  continued  from  the  un- 
developed glenoid  cavity,  from  the  apex 
of  which  sprung  the  tendon  of  the  biceps, 
in   every  respect    natural.    The    capsular 
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ligament  was  perfect  throughout.  Here, 
also,  the  head  of  the  humerus  was  oval 
from  deficiency  of  the  posterior  part  of  the 
bone,  and  there  existed,  between  the  greater 
tubercle  and  the  margin  of  the  head  of  the 
bone,  where  the  investing  cartilage  termi- 
nated, a  broad,  shallow  groove  corresponding 
to  the  elevation  which  distinguished  the 
normal  from  the  abnormal  portion  of  the 
glenoid  cavity.  The  shaft  of  the  humerus 
was  small,  and  seemingly  atrophied.  Upon 
the  right  side,  where  the  deformity  was  less 
marked,  the  deficiency  of  the  glenoid  cavity 
was  confined  to  its  inner  border,  which,  to 
the  extent  of  an  inch  fi-om  above  downwards, 
was  entirely  wanting,  so  that  the  head  of 
the  humerus  had  passed  inwards,  though 
not  to  such  an  extent  as  in  the  opposite 
joint.  The  internal  boundary  of  the  socket 
was  formed  by  a  ridge  of  bone,  which  passed 
downwards  from  the  under  surface  of  the 
coracoid  process.  The  oval  form  of  the  head 
of  the  humerus,  and  the  deficiency  of  its 
posterior  part,  were  more  striking  than  on 
the  left  side. 

It  is  probable  that  congenital  luxations 
of  the  shoulder  are  less  rare  than  is  sup- 
posed. They  are  almost  certain  to  be  over- 
looked during  the  early  years  of  the  patient, 
and  until  the  bones  and  muscles  have  be- 
come developed;  and  then,  except  in  the 
atrophic  cases,  so  much  freedom  of  motion 
may  have  been  acquired  that  this  peculiarity 
is  attributed  to  awkwardness,  and  the  ana- 
tomical condition  is  rarely  critically  and 
accurately  examined.  In  those  cases  where 
atrophy  of  the  muscles  is  complete,  there 
ought  to  be  no  difiiculty  in  diagnosing  this 
condition  from  a  local  paralysis. 

Congenital  dislocations  of  the  Head  of 
the  Femur  are  not  rare,  although,  as  Du- 
puytren  pointed  out,  they  frequently  escape 
notice  in  the  infant.  Camochan  expresses 
the  opinion  that  the  congenital  form  of 
luxation  of  the  head  of  the  femur  is  of  as 
frequent  occurrence  as  the  corresponding 
dislocation  caused  by  external  violence 
during  extra-uterine  life. 

Dislocation  occurs  in  three  directions. 
The  most  usual  form  is  luxation  upwards 
and  outwards  upon  the  dorsum  of  the  iHmn ; 
the  second  form,  directly  upwards,  is  rare ; 
as  is  also  the  third  form,  upwards  and  for- 
wards, which  is  usually  associated  mth  other 
very  considerable  deformities.  The  great 
majority  of  the  cases  are  of  the  first  variety, 
but  the  first  and  second  varieties  may  be 
taken  together,  as   they  are  very  sirnilar. 

I  They  occur  most  frequently  on  both  sides 
and  in  girls.  Dupuytren,  who  saw  26  cases, 
found  22  in  females  and  only  4  in  males. 

VOL.  I. 


In  aU  hn^  four  nf  the  wses  the  dis^y fifliint^  i 


ol  tne  cfts 
Of  Brodh 


w^fl  d<;)^]blft.  JJT  Brodhurst's  36  cases, 
28  were  females  and  8  were  boys ;  29  were 
double  luxations,  and  7  were  single.  Of 
CruveUhier's  7  cases,  6  were  double  and 
2  single.  In  7  cases  seen  by  the  writer, 
6  were  double  and  1  single,  and  all  were  in 
girls.  Four  of  these  symmetrical  cases  were 
shown  together,  on  November  17,  1883,  at 
a  meeting  of  the  Royal  Medical  and  Chirur- 
gical  Society. 

The  signs  of  this  dislocation  are  not 
distinctly  marked  at  birth,  and,  unless  they 
are  sought  for,  are  easily  overlooked.  When 
the  child  has  acquired  the  power  of  walking 
they  become  unmistakable.  They  are  best 
seen  in  the  erect  position,  for  when  the 
patient  is  lying  horizontally  on  the  back 
many  of  the  peculiar  symptoms  disappear. 
The  main  characteristics  of  symmetrical 
congenital  dislocation  of  the  hip-joint  are 
— an  abnormal  prominence  of  the  ^eat 
trochanter^,  whicii  are  situated  mghir 
and  generally  more  backward  than  usual. 
There  is  a  wide,  flattened  appearance  of  the 
nates ;  a  marked  compensatory  lordosis,  and 
accompanying  promJQence  of  the_ belly;  a 
more  or  less  wasted  conHHionof  the  muscles 
of  the  hip  and  thigh ;  and  a  peculiar,  sway- 
ing, waddling  gait,  the  width  of  the  hips 
being  tncreased,  the  knees  more  nearly 
approximated,  and  the  usual  movements 
of  the  hip-joints  being  somewhat  limited 
and  awkward;  the  legs,  also,  are  small, 
and  the  feet  weak,  with  a  tendency  to  flat- 
^oot.     When  the  dislocation  is  on  one  side 

y,  the  gait  is,  of  course,  different,  and  less 
characteristic,  the  shortening  of  one  limb 
causing  more  marked  lameness. 

The  increased  mobihty  of  the  head  ot 
the  dislocated  thigh-bone  is  very  remarkable, 
but  is  well  accounted  for  by  the  relaxed 
condition  of  the  Hgaments  of  the  j  oint.  The 
anatomical  conformation  of  the  bones  of  the 
part  varies  somewhat  according  to  the  age 
at  which  the  examination  is  made.  Before 
the  age  of  attempting  to  walk,  the  head  of 
the  femur  will  not  be  found  to  have  travelled 
far,  but  only  to  occupy  the  posterior  and 
superior  border  of  the  shallow  acetabulum 
where  its  fibrous  margin  is  deficient.  But 
a  few  years  later  the  somewhat  flattened 
head  of  the  femur  wiU  be  found  upon  the 
dorsum  of  the  iUum  in  a  direction  backwards 
and  upwards,  the  acetabulum  being  shallow, 
and  sometimes  of  a  more  or  less  triangular 
shape,  and  filled  with  adipose  tissue.  The  | 
ligamentum  teres  is  elongated  and  attenu- 1 
ated,  and  the  capsular  ligament  presents  I 
an  hour-glass  appearance,  being  large  at  its  I 
attachment  to  the  margin  of  the  acetabulum  ' 
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and  .  to  the  head  of  the  femur,  but  very 
narrow  at  its  middle,  where  it  surrounds 
only  the  ligamentum  teres  and  is  greatly 
stretched.  In  a  few  cases  that  have  been 
described,  the  round  ligament  has  been  said 
to  have  been  absent,  and  it  is  probable  that 
in  these  cases  it  has  gradually  become  so 
attenuated  as  to  have  given  way. 

In  the  cases  where  the  dislocation  is 
more  directly  upwards,  the  gait  is  slightly 
less  characteristic,  and  the  lordosis  and 
prominence  of  the  abdomen  are  less  marked, 
but  the  anatomical  condition  is  very  similar. 

There  is  no  agreement  amongst  the 
writers  on  this  form  of  dislocation  as  to 
its  pathology.  Amongst  the  different  causes 
and  explanations  which  have  been  given  of 
the  occiuTcnce  of  congenital  dislocations,  the 
following  may  be  enumerated  : — 1.  External 
violence  affecting  the  foetus  in  utero  ;  2.  The 
position  of  the  fcetus  in  utero,  and  violence 
during  parturition  (Cruveilhier)  ;  3.  Morbus 
coxae  in  utero ;  4.  A  distension  of  the 
capsular  ligament,  and  a  consequent  dis- 
proportion between  the  head  of  the  bone 
and  its  socket  (Stromeyer) ;  5.  A  primitive 
alteration  in  the  germ,  or  an  aberration  of 
the  formative  power  (Dui^uytren) ;  6.  A  pri- 
mitive alteration  in  the  nervous  centres; 
7.  An  arrest  of  development  in  the  aceta- 
bulum ;  8.  An  arrest  of  development  of  the 
head  of  the  femur ;  9.  An  active  or  primary 
retraction  of  the  muscles  (Guerin) ;  and 
10.  Paresis  of  the  muscles. 

The  first  cause  mentioned  may  be  dis- 
missed as  unsupported  by  evidence.  In 
support  of  the  second  it  has  been  asserted 
that  in  the  majority  of  these  cases  either  the 
breech  has  presented  at  the  time  of  birth, 
or  they  have  been  first  children,  or  born 
after  difficult  or  tedious  labours.  It  is 
difficult  to  ascertain  if  there  is  reaUy  any 
foundation  for  these  assertions.  The  birth- 
presentation  is  not  recorded  in  the  majority  of 
the  cases  which  have  been  collected.  In  the 
^vriter's  seven  cases,  only  one  was  a  breech 
presentation ;  one  other  was  a  first  child ;  but 
with  the  rest  the  labours  were  easy  and  not 
prolonged.  Adams,  too,  reported  that  in  the 
majority  of  his  cases,  50  in  number,  the 
labours  were  free  fi'om  difficulty.  If  luxa- 
tions did  occur  from  this  cause,  it  would  be 
more  accurate  to  describe  them  as  traumatic 
dislocations  occurring  at  birth  than  as  strictly 
congenital  luxations.  It  may  be  further 
iadded,  that  it  has  been  sought  to  explain 
the  more  fi:equent  occurrence  of  this  dis- 
location in  females,  by  pointing  to  the 
greater  width  of  the  female  pelvis,  as  being 
more  likely  to  be  the  subject  of  compression 
and  consequent  displacement  of  the  femora 


during  birth  by  the  breech.  As  a  physio- 
logical fact,  however,  the  pelvis  of  the 
female  at  birth  is  smaller  than  that  of 
the  male,  and  the  supposition  is  incorrect. 
Nos.  3  and  4  have  been  given  as  causes  in 
a  few  cases,  on  good  authority.  The  great 
majority  of  the  cases,  however,  are  due  to 
one  or  more  of  the  remaining  causes,  Nos.  5 
to  10,  which  may  all  be  classed  under  the 
one  term  of  arrest  of  development  or  faults  i 
of  formation.  This  arrest  of  development,  I 
whilst  it  is  more  marked  in  the  acetabulum 
than  in  the  other  parts  entering  into  the 
formation  of  the  joint,  is,  in  all  probability, 
primarily  due  to  some  deficiency  or  derange- 
ment of  the  nervous  centres.  And  this  is 
probably  the  case  in  all  the  forms  of  con- 
genital dislocation,  and  is  especially  evident 
in  the  more  unusual  forms  which  have  been 
shown  above  to  be  generally  associated  with  i 
idiocy  or  lunacy.  In  some  of  these  cases  i 
the  malformation  has  undoubtedly  been 
hereditary. 

The  absence  of  the  ligamentum  teres  in 
a  few  of  the  hip  cases  has  led  to  the  sugges- 
tion that  such  absence  may  possibly  be  a 
reversion  to  the  structures  of  the  hip-joint 
in  fishes  and  reptiles,  where  it  is  absent,  as 
it  is  also  in  the  kangaroo,  the  elephant,  the 
rhinoceros,  the  hippopotamus,  and  in  the 
phocidae,  sloths,  and  orangs. 

During  the  growth  and  development  of 
the  subjects  of  these  dislocations,  consider- 
able changes  take  place  in  the  bony  frame- 
work of  the  pelvis  and  the  surrounding 
parts.  The  innominate  bones  are  found  to 
be  smaller  and  more  vertical  in  position. 
According  to  Camochan  'the  anterior  in- 
ferior spinous  processes  of  the  ilia  are  found 
to  be  more  prominent,  and  the  depressions 
existing  below  them  are  seen  to  be  deeply 
gi'ooved  by  the  continued  traction  of  the 
tendons  which  played  in  them  dm-ing  life.' 
The  greater  the  amount  of  displacement  of 
the  head  of  the  femur,  the  more  the  shape 
of  the  pelvis  is  altered  ;  but  in  aU  the  cases 
the  antero-posterior  diameter  is  diminished, 
whilst  the  transverse  diameter  is  propor- 
tionately increased.  The  sacrum  is  usually 
somewhat  stunted  in  growth.  When  the 
dislocation  is  on  one  side  ordy,  the  pelvis 
becomes  gradually  somewhat  twisted,  and 
j  the  ilium  of  the  affected  side  occupies  a 
I  slightly  higher  level  than  on  the  sound  side, 
the  symphysis  pubis  being  drawn  a  Httle 
towards  the  same  side.  Wherever  con- 
I  genital  dislocation  exists,  the  bones  are 
thinner  than  usual  and  somewhat  atrophied. 
Any  imperfect  acetabulum  that  may  have 
existed  becomes  filled  up  with  adipose  tissue 
,  and  the  margin,  if  any,  becomes  flattened 
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In  many  cases  a  sliallow  depression  is 
formed  in  the  new  position  of  the  head  of 
the  femm*,  and  this  dex)ression  usually 
becomes  sooner  or  later  surrounded  by  a 
deposit  of  new  bone.  At  the  same  time  the 
head  of  the  femur  may  become  smaller  and 
more  roimded. 

Treatment. — Much  difference  of  opinion 
has  existed  as  to  the  possibility  of  surgically 
correcting  the  displacement  in  these  cases. 
Dupuytren  denied  it.  But  since  his  day 
several  cases  of  successful  reduction  have 
been  reported,  and  it  is  probable  that  there 
are  some  cases  in  which  an  attempt  at  recti- 
fication should  be  made.  There  are  two  con- 
ditions of  success: — The  luxation  must  be 
recognised  in  early  life,  and  before  the  rela- 
tive condition  of  the  parts  has  been  altered 
by  the  natural  adjustment  which  gradually 
takes  place ;  and,  secondly,  the  departure  from 
the  normal  conformation  of  the  articular 
surfaces  must  be  moderate  and  much  less 
than  exists  in  many  of  the  cases.  If  nothing 
is  done,  the  tendency  is  to  increased  de- 
formity, the  amount  of  displacement  being 
augmented  by  the  weight  of  the  body  in  the 
erect  position.  Where  such  increased  dis- 
placement has  taken  place,  and  where  the 
changes  in  the  bones  above  described  have 
been  accompb'shed,  no  readjustment  is  pos- 
sible. But  in  an  earlier  stage,  and  where  the 
displacement  is  not  excessive,  some  attempt 
at  reduction  should  be  made.  To  effect  this, 
when  ordinary  manipulation  is  insufficient, 
Guerin  has  suggested  the  subcutaneous 
division  of  tendons  which  seem  to  maintain 
the  deformity,  and  also  some  subcutaneous 
scarifications  in  the  vicinity  of  the  aceta- 
bulum, in  order  to  promote  the  deposit  of 
organising  material.  Cases  of  success  at 
twelve  and  fifteen  years  of  age  have  been 
recorded ;  but  it  is  only  in  early  years  that 
we  may  count  upon  success,  and  then  only 
in  the  less  marked  cases.  Apparatus  is 
required  to  maintain  the  bones  in  proper 
position.  The  horizontal  position  n£  the  pa- 
tient must  be  maintained,  and  after  the  first 
few  weeks  passive  motion  must  be  daily 
used.  A  few  months  later  an  apparatus  is 
necessary,  to  enable  the  patient  to  move  and 
exercise  the  limbs  whilst  still  remaining  in 
the  horizontal  position,  the  joint  being,  of 
course,  unable  to  bear  the  weight  of  the  body 
until  the  parts  have  had  time  to  be  consoli- 
dated in  their  new  position.  This  motion 
and  exercise  must  be  persevered  in  for  many 
months  before  permitting  exercise  in  the 
erect  position,  the  head  of  the  femur  being 
throughout  retained  in  position  by  a  firmly 
and  properly  adjusted  bandage.  The  general 
treatment  of  the  patient  must  not  be  neg- 


lected. A  webbing  support  and  strap  will 
be  required  as  a  permanent  means  of  support, 
and  this  will  be  found  of  some  service  in 
the  great  majority  of  cases  in  which  no 
other  treatment  is  advisable. 

George  Cowell. 


CONGENITAL  FRACTURES. 

Intra-uterine  Fractures. 
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CONGENITAL       HERNIA. 
Hernia,  Inguinal. 

CONGENITAL      SYPHILIS.  —  The 

terms '  congenital,' '  transmitted,'  and '  here- 
ditary '  may,  so  far  as  syphilis  is  concerned, 
be  considered  synonymous.  They  all  stand 
in  contradistinction  with  '  acquired,'  and 
imply  that  the  disease  was  obtained  from  a 
parent  before  birth,  and  not  from  post-natal 
infection.  In  aU  cases  of  acquired  syphilis, 
with  the  exception  perhaps  of  a  woman  preg- 
nant with  a  tainted  foetus,  a  primary  sore, 
or  chancre,  is  of  necessity  the  first  stage  of 
the  disease.  In  inheritance  no  such  sore 
occurs,  but  the  virus  passes  directly  from 
the  fluids  of  the  parent  into  those  of  the 
child.  The  term  '  congenital '  must  not  be 
held  to  imply  that  the  inheritance  is  ob- 
vious at  the  time  of  birth,  for  it  may  easily 
be  the  fact  that  no  signs  of  it  become  ap- 
parent until  long  after.  Not  the  less  is  it 
true  that  the  taint — or  rather  the  Hving 
virus — was  existent  in  the  child  at  birth. 

There  may  be  some  variety  as  to  the  pre- 
cise details  of  inheritance.  It  may  be  that  it 
is  from  the  father  alone,  or  from  the  mother 
alone,  the  poison  being  in  each  instance 
present  in  the  parent  at  the  time  of  con- 
ception. To  these  modes  we  may  give  the 
name  '  conception  inheritance,'  qualified 
as  '  paternal '  or  'maternal,'  or  'sperm  and 
germ  inheritance '  respectively.  This  is 
the  only  kind  of  direct  inheritance  which, 
so  far  as  the  father  is  concerned,  is  pos- 
sible. The  mother  may,  however,  be  the 
means  of  communicating  the  disease  to  her 
offspring  in  another  manner.  It  may  have 
been  the  fact  that  at  the  date  of  impregnation 
she  was  perfectly  free,  and  that  she  acquired 
the  disease  at  some  period  of  her  preg- 
nancy. In  this  case  the  foetus  will  receive 
the  poison,  not  at  the  very  starting-point  of 
life,  but  after  a  period,  of  variable  length, 
of  healthy  intra-uterine  life.  Facts  in, 
abundance  prove  that  at  whatever  period 
of  pregnancy  a  woman  acquires  syphihs,  if  | 
only  time  be  allowed  for  her  development 
of  the  disease,  there  is  great  probabihty 
that  it  wiU  pass  to  the  foetus  also.  Nor 
does  this  happen  in  the  case  of  syphilis  only. 
If  a  pregnant  woman   suffers  from  smaU> 
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pox,  her  fcEtus  will  also  be  affected,  and  very 
probably  it  would  prove  to  be  the  same 
with  the  other  exanthemata  if  their  stages 
were  sufficiently  prolonged. 

It  may  be  convenient  here  to  ask  the 
question  whether  the  transmission  of  sy- 
phihs  in  this  way  from  the  mother's  blood 
to  that  of  her  child,  through  the  placental 
circulation,  produces  results  differing  from 
those  which  follow  sperm — or  germ — in- 
heritance. The  question  may  be  answered, 
temporarily  at  any  rate,  with  a  denial, 
and  the  onus  probandi  may  be  suitably 
thrown  on  those  who  assert  it.  The  writer 
attended  a  lady  in  the  seventh  month  of 
her  pregnancy  for  primary  syphiHs.  He 
saw  her  indurated  chancre  and  also  her  rash. 
Her  husband  was  also  under  his  care  for 
the  disease.  The  child  was  born  looking 
healthy,  but  it  began,  as  usual,  to  suffer 
from  snuffles  at  a  month  old,  and  it  went 
through  a  severe  infantile  illness  with  all 
the  usual  symptoms.  It  recovered  under 
mercurial  treatment,  but  subsequently 
showed  characteristic  teeth  and  physiog- 
nomy, and  had  a  severe  attack  of  keratitis 
with  periostitis  of  the  tibia  and  effusion 
into  Imee-joints.  This  child  was  under  ob- 
servation for  ten  years,  and  there  was  no- 
thing whatever  to  distinguish  its  symptoms 
from  those  which  we  see  so  frequently  as 
the  result  of  sperm — or  germ — inheritance. 
Other  cases  of  a  similar  kind  might  be 
adduced,  and  they  justify  us  in  holding  for 
the  present  that  the  results  of  pregnancy- 
infection  and  conception-infection  may  be, 
and  probably  are  usually,  closely  similar. 

We  must  next  ask  whether  sperm  in- 
heritance differs  in  its  results  from  germ 
inheritance,  and  whether  when  the  child 
receives  a  taint  from  both  parents  it  suffers 
more  severely  or  in  any  way  differently 
fr'om  when  it  receives  it  from  only  one. 
We  enter  here  upon  a  most  difficult  en- 
quiry, and  our  Imowledge  of  the  laws  of 
inheritance  are  not  sufficiently  advanced  to 
permit  of  categorical  answers  being  given. 
Nor,  indeed,  have  our  facts,  as  to  the  in- 
heritance of  syphihs,  been  as  yet  collected 
and  compared  with  sufficient  care.  It  may 
prove  that  future  investigations  "svill  suc- 
ceed in  estabUshing  more  detailed  and 
definite  laws,  as  explanatory  of  the  variety 
of  clinical  phenomena  which  we  witness. 
On  the  other  hand,  it  may  perhaps  come 
about  that  we  shall  see  that  we  have  al- 
ready gone  farther  in  this  direction  than 
either  our  present  or  our  future  knowledge 
will  warrant.  We  are  met  at  the  very 
threshold  of  our  enquiry  by  the  fact,  that 
we  do  not  yet  know  the  limits  of  possible 


variability  in  the  phenomena  of  syphihs^ 
independently  of  any  appreciable  change 
in  the  conditions  of  its  origin.  Thus  we 
are  constantly  in  danger  of  assuming  that 
differences  which  we  observe  in  the  course 
and  severity  of  the  disease  are  due  to  pecu- 
liarities in  the  mode  of  acquisition,  when 
in  reaHty  they  were  quite  possible  under 
modes  which  were  identical.  The  more  we 
study  the  subject,  the  more  shall  we  feel 
obHged  to  acknowledge  the  importance  and 
width  of  bearing  of  this  fallacy.  We  must 
also  be  exceedingly  careful  as  to  giving  our 
confidence  to  single  and  isolated  narratives, 
whether  they  be  the  results  of  our  own  ob- 
servation or  the  records  of  other  surgeons. 
There  are  in  respect  to  syphihs  such  endless 
sources  of  mistake  that,  however  clear  the 
seeming  inference  may  be,  it  is  never  safe 
to  trust  it  unless  it  has  the  support  of  many 
independent  observations.  Acting  on  this 
rule  as  to  the  reception  of  evidence,  tha 
writer  will  in  what  is  to  follow,  trust  far 
more  to  the  general  indications  of  daily 
experience  than  to  the  apparent  lessons  of 
individual  but  isolated  cases. 

Whilst  all  admit  that  a  child  may  in- 
herit syphihs  from  its  mother,  there  are 
possibly  still  some  who  doubt  whether  it  can 
inherit  from  its  father  independently  of  the 
mother.  The  evidence  on  this  point  seems 
to  the  writer  overwhelming.  It  is  a  matter 
of  constant  experience  that  the  father  of  a 
syphilitic  infant  is  known  to  have  had  the 
disease  before  marriage,  whilst  not  a  symp- 
tom has  ever  been  observed  in  his  wife. 
It  is  improbable  in  the  highest  degree  that 
a  large  number  of  married  women  should 
acquire  syphilis  in  its  primary  form,  pass 
through  its  secondary  stages,  and  yet  never 
know  it.  Yet  this  is  the  supposition  which 
we  must  adopt,  not  once  or  twice,  but  as  an 
every-day  hypothesis,  if  we  reject  the  be- 
lief that  a  syphilitic  father  may  beget  a 
syphilitic  child  quite  independently  of  any 
previous  infection  of  its  mother.  There  are, 
however,  other  supporting  facts.  In  these 
cases  it  very  frequently  happens  that  the 
taint  in  the  father  is  whoUy  latent,  and  that 
he  has  for  long  appeared  to  be  absolutely 
weU,  and  that  he  has  no  trace  whatever  of 
sore  on  his  penis  by  which  a  primary  infec- 
tion might  be  effected.  Then,  again,  not  only 
has  the  disease  wholly  escaped  the  obser- 
vation of  the  mother,  but  she  appears,  on 
the  most  minute  examination,  to  be  wholly 
free  from  symptoms,  and  in  many  instances 
she  remains  so  in  after-life.  Such  facts 
are  wholly  inconsistent  with  the  supposi- 
tion that  she  has  passed  through  syphihs  in 
its  ordinary  stages  as  an  acquired  disease. 
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In  nine  cases  out  of  ten,  acquired  syphilis 
is  an  affair  which  its  victim  cannot  either 
ignore  or  forget. 

It  being  then  taken  as  estabHshed  that 
a  child  may  at  the  time  of  conception  in- 
herit syphilis  from  its  father  alone,  from  its 
mother  alone,  or  from  both  simultaneously, 
and  that  it  may  take  it  from  the  mother's 
blood  during  pregnancy,  we  have  to  ask 
whether  the  disease  presents  any  differences 
under  these  several  conditions.  The  answer 
to  this  has  already  in  part  been  given,  for 
it  has  been  asserted  that  what  has  been 
termed  '  pregnancy  inheritance  *  is  just  as 
severe  as  conception  inheritance.  Diday  has 
cited  a  number  of  facts  in  proof  of  this,  and 
all  that  the  writer  has  observed  is  in  unison 
with  his  conclusions.  To  avoid  tedious- 
ness,  it  may  perhaps  be  asserted  briefly 
that  there  is  no  reason  for  behoving  that  the 
inheritance  from  the  mother  (germ-trans- 
mission) produces  more  serious  results  than 
sperm-transmission,  or  that  the  child  who 
inherits  from  both  parents  suffers  more 
severely  than  he  would  if  one  were  free. 
In  connection  with  this  assertion  it  is  to  be 
freely  admitted  that  there  are  certain  facts 
for  which  as  yet  we  can  find  no  explana- 
tion, and  which  may  possibly  lead  to  some 
modification  of  this  rule.  The  cases  excep- 
tional to  rule  are  here  referred  to,  in  which 
children  are  bom  with  syphihtic  lesions 
actually  present  or  with  traces  of  intra- 
uterine disease,  and  to  the  fact,  apparently 
estabHshed,  that  the  two  sexes  do  not  suffer 
exactly  in  the  same  ratio,  the  examples  of 
infantile  iritis,  of  keratitis  in  adolescent 
periods,  and  of  syphihtic  deafness  being 
much  more  common  in  girls  than  in 
boys. 

Having  just  asserted  that  the  several 
modes  of  inheritance  amount  as  regards  the 
heir  to  exactly  the  same  thing,  we  have 
next  to  ask  whether  the  stage  which  the 
disease  has  reached  in  a  parent  makes  any 
difference  as  to  that  manifested  in  the  off- 
spring. This  is  best  answered  by  saying 
broadly  that  there  is  no  evidence  in  proof 
that  it  does  so.  Some  facts  which  are  un- 
explained undoubtedly  exist,  but  there  is 
enough  of  positive  evidence  in  proof  that 
children  which  present  precisely  similar 
phenomena  may  be  bom  at  the  most  various 
periods  of  the  parental  disease  to  make  us  put 
them  for  the  present  aside.  Diday  and  others 
have  collected  evidence  on  this  subject.  We 
shall  probably  be  quite  safe  in  making  a 
tabula  rasa  as  regards  all  theories  hitherto 
advanced  in  explanation  of  the  different 
degrees  of  severity  which  inherited  syphihs 
displays.     These  differences   are  probably 


not  greater  than  those  which  we  observe  in 
the  case  of  the  acquired  disease.  Chancre- 
syphilis,  as  is  well  known,  faUs  with  very 
different  severity  of  incidence  on  different 
individuals.  The  reasons  why  it  does  so  are 
inexpUcable,  just  as  are  those  which  apply 
to  the  parallel  phenomena  in  smallpox  and 
scarlet  fever.  It  will  be  wise,  therefore,  to 
clear  away  the  old  hypotheses  and  begin 
the  investigation  of  facts  anew. 

With  the  hypotheses  which  we  thus  put 
aside  it  may  be  well  to  associate  a  piece  of 
matter-of-fact  observation  which  is  probably 
a  mistake.  It  is  generally  said  and  ac- 
cepted that  the  inheritance  of  syphihs,  when 
continued  through  a  family  of  children, 
shows  a  tendency  to  faU  off,  and  decreases 
in  severity  in  each  successive  child  until  it 
comes  finally  to  an  end.  The  writer  himself 
must  take  some  shareof  responsibihty  for  the 
perpetuation  of  this  opinion,  which  he  now 
behoves  to  be  an  error.  It  is  also  strongly 
stated  by  Diday.  That  the  eldest  child  or 
elder  children — those  bom  nearest  to  the 
parental  acquisition — are  the  most  likely 
to  inherit  it,  is  unquestionable,  and  so  also 
is  the  fact  that  the  younger  ones  often 
escape.  In  admitting  this,  however,  we 
by  no  means  deny  that  the  disease  is  apt 
to  occur  in  a  modified  form  in  the  younger 
ones.  We  shall  probably  be  nearer  the 
truth  if  we  assert  that  the  inheritance  of 
a  syphihtic  taint  is  often  irregular,  that 
frequently,  of  several  children  bom  under 
apparently  similar  conditions,  one  may  re- 
ceive it  and  another  escape ;  but  that,  if 
it  be  received,  it  is  always  one  and  the  same 
specific  malady.  Although  it  may  and  does 
develop  with  very  differing  degrees  of 
severity,  yet  the  child  who  inherits  it  at  all 
inherits  its  full  risks,  and  is  just  as  hable 
as  another  to  its  severest  manifestations. 
Much  evidence  might  be  adduced  to  show 
that,  when  a  succession  of  children  suffer, 
the  youngest  may  suffer  as  severely  as  the 
eldest.  It  might  also  easily  be  proved  that 
under  such  circumstances  the  disease  may 
skip  one  child  and  appear  again  in  one  still 
younger. 

All  authorities  are  agreed  that,  as  a  rule, 
parents  who  have  reached  the  tertiary  stage, 
although  themselves  still  Hable  to  suffer,  do 
not  transmit.  Now  and  then  transmission 
under  such  circumstances  does  occur,  es- 
pecially in  the  case  of  the  mother,  but  the 
rule  is  as  here  stated.  It  may  be  expressed 
in  another  manner — namely,  to  the  effect 
that  those  who  have  aUowed  a  long  period 
to  elapse — say  two  or  more  years — are  not, 
as  a  rule,  capable  of  transmitting.  The 
body  of  evidence  on  this  point  in  the  case 
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of  fathers  is  very  large  indeed.  We  see 
every  day  fathers  of  families,  none  of  whose 
children  have  ever  shown  a  symptom,  but 
who  are  yet  themselves — after,  it  may  be, 
long  periods  of  latency — destined  to  suffer 
from  tertiary  phenomena.  Such  facts  are 
far  less  frequently  seen  in  the  case  of 
women ;  but  then  we  must  remember  that 
the  proportion  of  mothers  who  have  in  for- 
mer life  suffered  from  syphilis  is  far  smaller 
than  that  of  fathers.  Making,  however,  all 
allowance  for  this,  we  may  still  beHeve  with 
confidence  that  a  child  has  much  less  chance 
of  escape  if  the  mother  be  diseased  than  if 
the  disease  be  confined  to  the  father.  In 
the  latter  case,  sperm-transmission  is  the 
only  mode  of  conveyance  possible ;  whilst 
in  the  case  of  the  mother,  should  the  poison 
not  be  conveyed  with  the  germ  at  the  time 
of  conception,  there  are  yet  nine  months  of 
risk  to  be  run,  dm-ing  which  it  may  pass  from 
the  blood. 

The  expressions  just  used  will  suggest 
the  hypothesis  which  is  perhaps  the  best 
for  our  use  in  the  attempt  to  unravel  the 
intricate  phenomena  of  syphihs.  It  is  that 
the  transmission  of  the  disease,  as  weU  in  in- 
heritance as  in  acquisition,  is  always  effected 
by  the  conveyance  fr'om  person  to  person, 
not  of  a  tendency  to  disease,  but  of  a  par- 
ticular virus.  This  virus  is  probably  as 
specific  and  indi\n.dual  as  are  the  seeds  of 
barley  or  clover.  If  it  passes  into  the  sperm 
or  germ,  then  the  foetus  is  Hable  to  the  full 
development  of  the  disease ;  and  if  it  chance 
that  none  of  its  elements  do  pass,  then  the 
offspring,  although  born  to  a  tainted  parent, 
escapes  fr'ee.  This  virus  is,  during  the 
early  periods  of  syphiUs,  existent  in  great 
vigour  in  the  parental  fluids,  and  during 
these  transmission  is  almost  certain.  It 
diminishes  in  power,  or  probably  in  quantity, 
as  time  passes  on — and  hence  the  greater 
chance  of  escape  of  younger  children — until 
finally  it  wholly  disappears  or  dies  out.  Its 
disappearance  is,  however,  by  no  means 
coincident  with  entire  restoration  to  health 
of  the  patient,  who,  although  fortunately 
impotent  to  transmit,  is,  as  just  stated,  still 
hable  to  suffer. 

Before  proceeding  to  sketch  the  results 
to  the  child  of  inherited  taint,  it  is  necessary 
to  advert  to  the  curious  and  unexpected  fact 
that  a  woman  who  bears  a  syphihtic  foetus 
inheriting  fr'om  its  father — although  herself 
remaining  free  fi'om  s3nnptoms — acquires 
silently  a  state  of  constitution  which  pro- 
tects her  fr-om  syphihs  in  the  future.  No 
other  interpretation  can,  the  writer  thinks, 
be  given  to  the  facts,  upon  which  is  based 
what  is  known  as  Colles'  law.     The  child 


born  of  such  a  mother,  if  suckled  by  a  wet 
nurse  who  has  recently  had  syphihs,  will  not 
cause  any  fr'esh  disease,  but  if  by  a  woman 
hitherto  free  from  taint,  the  risk  is  great 
that  a  nipple -chancre  will  result.  Now  the 
raother  of  the  child,  although,  so  far  as 
appearances  have  gone,  free  from  syphilis, 
is,  as  regards  fresh  contagion  from  her  child, 
wholly  free  from  risk.  She  has  thus  in  some 
way  gained  the  position  of  one  who  has 
suffered  from  acquired  disease.  We  know 
nothing  as  to  the  relation  which  such  a 
protected  mother  would  assume  towards 
other  children  which  she  might  bear.  It 
is  obviously  possible  that  if,  in  a  second 
marriage,  she  should  bear  a  child  to  a 
healthy  father,  such  child  might  inherit 
from  her,  but  it  is  by  no  means  certain. 
It  is  also  possible  that,  in  continuing  to- 
bear  children  to  a  first  husband,  her  taint, 
acquired  through  the  foetus,  may  act  in 
reference  to  later  conceptions,  and  may 
thus  prolong  the  risk  to  their  family  after 
the  father  has  ceased  to  transmit. 

The  evolution  of  hereditary  syphilis. — 
The  usual  course,  when  syphihs  is  inherited,- 
is  for  the  foetus  to  remain  quite  healthy 
during  its  intra-uterine  hfe.  At  the  time 
of  birth  it  almost  invariably  has  a  clear 
skin,  and  appears  to  be  in  perfect  health. 
At  the  end  of  three  weeks  or  a  month, 
symptoms  of  coryza,  as  Shown  by  what 
is  named  '  snuffles,'  usually  begin,  and  are 
quickly  followed  by  some  eruption  on  the 
skin,  attended  by  wasting  and  fretfiilness. 
During  the  second,  third,  and  fourth  months, 
unless  cured  by  treatment,  aU  the  symptoms 
will  be  at  their  height.  Excepting  in  the- 
addition  of '  snuffles,'  these  secondary  symp- 
toms are  much  the  same  as  those  observed 
in  the  acquired  disease.  The  precise  type 
of  the  skin-eruption  may  vary  in  the  same- 
way — may  be  papular,  scaly,  pustular,  or 
bullous.  Polymorphism  is  noticed,  and 
most  of  the  other  less  frequent  phenomena 
of  constitutional  syphihs  in  its  early  stage, 
such  as  loss  of  hair,  iritis,  condylomata, 
and  rheumatoid  pains  are  apt  to  occur. 
AU  these  secondary  symptoms  are  sym- 
metrical in  arrangement  and  transitory  in 
duration,  just  as  they  are  in  the  acquired 
disease.  If  the  child  survive,  whether 
treated  or  not,  by  the  end  of  a  year  all  the 
symptoms  will  probably  have  disappeared. 
The  influence  of  mercury  as  a  specific  is 
just  as  definite  as  in  the  acquired  disease. 
All  the  symptoms,  as  if  under  the  influence 
of  a  speU,  vanish  when  it  is  used.  Certain 
peculiarities  are  stamped  upon  all  the  symp- 
toms, however,  which  are  probably  due  to 
the  very  tender  age  of  the  patient  and  in- 
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complete  development  of  the  tissues.  Thus 
'  the  general  health  suffers  much  more  than 
in  the  acquired  form,  and  death — an  event 
almost  unknown  in  the  latter — is  a  not 
infrequent  consequence.  Periostitis  of  a 
definite  character  occurs  in  connection  with 
the  rheumatoid  pains,  and,  in  the  case  of 
the  epiphyses  of  long  bones,  may  result  in 
abscess,  whilst  in  the  case  of  the  skull-bones 
it  often  causes  simultaneous  thinning  and 
deposit  of  new  bone. 

In  consequence  of  the  fatness  of  young 
infants,  the  eruptions  are  prone  to  assume 
'  the  form  of  intertrigo ;  and,  owing  to  the 
irritation  of  the  buttocks,  &c.,  by  urine  and 
faeces,  all  syphilitic  eruptions  are  very  prone 
to  affect  those  parts  severely.  The  dia- 
gnostic recognition  of  secondary  syphilis  in 
infants  is  usually  easy,  but  in  a  certain  pro- 
portion of  cases  it  may  call  for  the  utmost 
care  and  skill  ia  observation.  The  character 
of  the  eruption,  its  colour — like  the  lean  of 
^  .am — its  location  and  symmetry  of  arrange- 
ment, its  coincidence  with  snuffles,  wast- 
ing, and  withered  aspect  generally,  make 
up  a  picture  which  it  is  often  impossible 
to  mistake.  The  very  widest  allowance 
for  variations  in  severity  must,  however, 
be  permitted,  and  common  eczema  and 
other  infantile  eruptions  often  closely  simu- 
late those  of  syphihs.  It  is  not  uncom- 
mon for  the  r.dle  to  be  exceedingly  im- 
perfect; thus  there  may  be  snuffles  and 
mucous  patches  only,  the  general  rash  being 
quite  omitted,  or  there  may  be  no  snuffles  and 
the  rash  may  be  ill-marked.  Instead  of  the 
'  old-mannish  aspect '  which  is  constantly 
mentioned,  the  child  may  continue  through- 
out in  apparently  excellent  health.  Lastly, 
it  is  certain  that  an  infant  may  pass  through 
the  secondary  stage  of  inherited  syphilis 
without  ever  presenting  any  symptoms 
which  attract  the  attention  of  its  nurse. 
Such  cases  are  common,  and  they  have 
their  exact  parallels  in  the  case  of  the 
acquired  disease.  Those  who  have  shown 
no  synaptoms  in  infancy  may  yet  suffer  in 
later  Hfe.  It  is  clearly  to  be  understood, 
however,  that  when  this  happens  to  adoles- 
cents they  suffer  from  a  class  of  symptoms 
wholly  different  from  those  of  infancy.  It 
is  not  that  the  secondary  stage  has  been 
delayed,  but  simply  that  it  has  been  passed 
through  without  ostensible  disturbance.  If 
secondary  symptoms  of  the  kind  described 
are  to  occur  at  all,  they  will  show  themselves 
in  infancy,  and  in  a  vast  majority  of  cases 
within  the  first  three  months  of  Ufe.  This 
is  a  very  important  fact.  Many  syphilitic 
infants  perish  dm-ing  the  outbreak  of  the 
secondary  stage,  and  were  it   not  for  the 


specific  influence  of  mercury,  probably  many 
more  would  do  so. 

If,  however,  the  child  survive,  in  the 
course  of  from  six  months  to  a  year  the 
symptoms  common  to  this  stage — the  rash, 
snuffles,  mucous"  patches,  &c. — will  whoUy 
disappear,  and  there  will  follow  a  period 
of  some  years  during  which  no  active  symp-- 
toms  occur.  After  this  period  of  latency 
there  will  in  many  cases  come  a  group  of 
very  pecuHar  affections.  Amongst  these 
we  must  mention  chiefly  inflammations 
of  certain  parts  of  the  sense-organs,  the  eye 
and  ear.  The  affection  of  the  ear  is  at- 
tended by  noises,  &c.,  but  usually  neither  by 
otorrhoea  nor  by  pain.  It  affects  both  ears, 
and  may  induce  almost  total  deafness  in 
the  course  of  two  months.  Many  cases  in 
the  early  stage  recover,  but  if  once  the 
deafness  is  complete  it  appears  to  be  in- 
curable. This  affection  rarely  occurs  before 
puberty,  and  may  be  delayed  till  the  twen- 
tieth year.  About  the  same  period  of  Hfe, 
but  with  wider  limits  stiQ,  since  it  may 
occur  yet  earher  or  much  later,  there  is 
a  remarkable  Hability  to  a  very  pecidiar 
inflammation  of  the  cornea.  Interstitial 
keratitis  in  a  typical  form  is  always  a  con- 
sequence of  syphihs,  and  it  is  sufficient  for 
the  diagnosis.  It  must,  however,  be  care- 
fully diagnosed.  It  usually  begins  by 
cloudiness  ©f  the  substance  of  the  cornea, 
with  cffiary  congestion  and  irritabffity. 
The  clouds  increase  and  coalesce  until  the 
whole  cornea  looks  like  ground  glass.  The 
affection  begins  in  one  eye,  but,  in  the  course 
of  a  few  weeks,  attacks  the  other  also.  It 
is  always,  in  the  end,  symmetrical,  although 
in  rare  cases  the  interval  between  the  two 
eyes  may  extend  to  several  years.  "When 
at  its  height,  interstitial  keratitis  may  for 
a  few  weeks  almost  entirely  aboHsh  sight ; 
but  one  of  the  most  remarkable  features  in 
its  clinical  history  is  its  invariable  tendency 
to  recovery.  In  the  end  the  cornea  usually 
clears  completely.  See  Cornea,  Inflamma- 
tion of  the. 

At  the  same  time  as  the  keratitis,  the 
patient  often  suffers  from  chronic  syno\dtis 
of  one  or  more  of  the  large  joints.  The 
knees  are  most  frequently  affected,  and 
there  may  be  free  effusion  lasting  for  some 
weeks,  but  not  often  attended  by  much 
paha.  Almost  invariably  the  effusion  dis- 
appears, and  the  joint  is  perfectly  restored. 
These  joint-affections  may  occur  either  be- 
fore or  after  the  keratitis,  and  sometimes  in 
those  who  never  suffer  from  the  latter. 

Periosteal  affections  of  the  long  bones  are 
at  this  stage  not  uncommon,  and  sometimes 
very  severe.    They  may  occur  in  any  part 
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of  the  skeleton,  and  often  produce  nume- 
rous and  large  nodes.  If  near  to  joints, 
these  nodes  may  produce  much  crippling 
of  movement.  If  situate  on  the  shaft,  they 
may  produce  an  appearance  of  curving, 
which,  in  former  times,  used  to  be  mis- 
taken for  rickets.  Overgrowth  of  the  bone 
in  length,  as  well  as  thickness,  is  an  almost 
constant  result  of  this  form  of  periostitis, 
since  it  often  persists  for  years.  This  over- 
growth, if  one  tibia  only  be  affected,  may 
produce  an  increase  of  length  in  relation  to 
the  other  of  an  inch  or  inch  and  a  half,  and 
constitutes,  with  the  bending,  one  form  of 
the  malady  known  as  osteitis  deformans. 
Sometimes  almost  aU  the  long  bones  in  the 
body  are  simultaneously  affected  by  these 
ossifying  nodes.  The  skull,  however,  at 
this  stage  of  the  malady,  but  rarely  suffers. 
Occasionally  suppuration  attends  the  peri- 
ostitis, and  a  surface  of  diseased  bone, 
roughened  and  much  thickened,  is  exposed. 
The  condition  produced  may  usually  be 
diagnosed  from  other  forms  of  suppurative 
periostitis  with  necrosis,  by  the  circum- 
stance that  the  exposed  bone  is  not  en- 
closed by  any  sheU  of  new  bone,  that  it  is 
extremely  slow  to  separate,  often  remaining 
visible,  but  firmly  fixed,  for  a  year  or  more. 
The  periosteum  and  cellular  tissue  over- 
lying it  are  usually  destroyed. 

At  the  stage  of  the  disease  of  which  we 
are  speaking,  nothing  is  less  common  than 
for  any  special  affection  of  the  skin  to 
occur.  The  only  eruption  which  can  hap- 
pen is  a  form  of  rapidly  destructive  lupus. 
No  scaly  or  papular  eruptions,  and  nothing 
in  the  least  resembling  common  lupus,  or 
the  serpiginous  ulceration  so  common  in 
the  acquired  disease,  are — with  the  very 
rarest  exceptions — observed.  Nor  are  any 
forms  of  disease  of  mucous  surfaces  of  the 
tongue  or  the  palate  at  aU  frequently  seen. 
It  may  be  asserted  also  that  affections  of 
the  viscera  are  very  exceptional,  and  diseases 
of  the  nervous  system  scarcely  less  so.  A 
few  cases  of  ophthalmoplegia,  and  a  few  of 
epilepsy,  apparently  in  connexion  with  in- 
herited taint,  are  on  record,  and  a  few  also 
in  which  the  grey  matter  of  the  hemi- 
spheres appeared  to  suffer,  and  a  state  ap- 
proaching idiotcy  was  the  result ;  but  aU 
observers  agree  that  they  are  very  in- 
frequent. 

The  subject  of  such  taint  having  passed 
through  the  attack  of  keratitis,  attended,  it 
may  be,  by  periostitis  or  loss  of  hearing, 
usually  afterwards  regains  fair  health,  and 
continues  through  the  rest  of  his  Hfe  free 
from  symptoms.  No  diseases  likely  to 
shorten  life  have  been  associated  with  the 


diathesis ;  above  all  we  may  assert  that  there 
is  no  special  proneness  to  diseases  of  the 
scrofulous  or  tuberculous  class.  Year  by 
year  usually  the  physiognomical  and  other 
characters  of  the  diathesis  become  less  and 
less  obvious,  and  in  advanced  hfe  it  may 
be  very  difficult  to  recognise  it. 

No  trustworthy  evidence  in  support  of 
the  suspicion  that  the  subjects  of  inherited 
taint  can  in  turn  transmit  it  to  their  children 
at  present  exists.  Most  of  the  facts  recorded 
have  been  pubHshed  by  the  writer.  It 
is  perfectly  certain  that  those  who  have 
themselves  suffered  very  severely  may  be- 
come the  parents  of  children  who  appear 
to  be  in  every  respect  healthy.  There  is 
neither  evidence  nor  probabihty  in  support 
of  the  conjecture  that  syphihs  is,  in  the 
third  or  fourth  generation,  the  cause  of  any 
chronic  diseases  of  the  skin  or  of  scrofula. 

Such  being  the  general  picture  of  the 
course  and  final  results  of  inherited  syphihs, 
it  remains  to  notice  certain  facts  which  are 
more  or  less  exceptional  to  what  has  been 
said.  Although  it  is  true  that  for  the  most 
part  the  taint  does  not  appear  to  affect  the 
infant  imtil  some  time  after  it  has  com- 
menced independent  existence,  yet  there 
are  numerous  instances  in  which  it  causes 
intra-uterine  death.  Thus,  abortions  and 
miscarriages  at  various  periods  of  preg- 
nancy are  common  in  syphilitic  mothers.  It 
is  quite  possible,  however,  that  the  influence 
of  syphihs  in  this  direction  has  been  exag- 
gerated. It  is  also  possible  that  the  cause 
of  what  happens  to  the  foetus  is,  in  such 
cases,  due  rather  to  disease  of  the  mother, 
and  perhaps  of  the  placenta,  than  to  the 
breeding  of  the  syphilitic  virus  in  the  fluids 
of  the  foetus  itself.  If  this  be  not  so,  it  is 
exceedingly  difficult  to  explain  why  the 
majority  of  syphilitic  infants  should  be 
bom  plump  and  well-nourished,  and  re- 
main for  a  month  or  so  without  symptoms, 
whilst  others,  on  the  contrary,  perish  at,  it 
may  be,  an  early  period  of  intra-uterine 
hfe.  Enough  of  pathological  evidence  has, 
however,  been  recorded  to  compel  us  to 
admit  that  the  foetus  may  itself  suffer  from 
syphihs,  and  may  exhibit  lesions  of  the 
viscera,  bones,  or  skin  which  conclusively 
denote  it.  Such  lesions  are,  however,  rare. 
It  is  a  most  noteworthy  fact  that,  if  syphihs 
affects  the  foetus  it  almost  invariably  causes 
its  death,  for  nothing  is  less  common  than 
for  an  infant  to  be  born  alive  with  extant 
signs  of  taint.  Three  weeks  or  a  month 
ahnost  invariably  intervene  before  the 
eruption,  snufiles,  &c.,  appear.  A  very 
perplexing  exception  to  this  occurs  in  the 
case  of  what  is  known  as  infantile  pern. 
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phigus.  In  this  disease  the  eruption  may 
appear,  in  an  apparently  healthy  child, 
within  a  day  or  two  of  birth,  and  the  case 
may  end  in  death  within  a  week.  These 
cases  need  further  investigation,  and  it  is 
hopeless,  in  our  present  state  of  knowledge, 
to  attempt  to  explain  them. 

Diagnosis. — It  will  be  convenient  to 
treat  of  diagnosis  under  different  heads 
according  to  the  age  attained  by  the  in- 
fected child. 

1.  In  the  foetus  and  at  the  time  of 
birth.  —  It  is  probably  far  too  hastily 
assumed  that  if  a  dead  foetus  presents 
a  peeling  skin,  and  is  shrivelled,  it  has 
probably  died  from  sj^hilis.  Such  con- 
ditions are  common  whenever  death  has 
occurred  long  before  expulsion.  So  also,  as 
has  been  already  hinted,  is  the  belief  that 
miscarriages  imply  syphilis  held  probably 
far  more  widely  than  facts  warrant.  Mis- 
carriages are  common  from,  many  other 
causes,  and,  conversely,  it  is  quite  certain 
that  many  mothers,  suffering  severely  from 
s,"S'philis,  carry  their  infants  easily  to  full 
term,  and  produce  them  in  a  viable  condi- 
tion. The  recognition  of  syphihs  in  a  dead 
and  possibly  decomposing  foetus  is  a  matter 
of  great  difficulty  and  uncertainty.  As  to 
the  existence  of  signs  of  syphilis  in  living 
infants  born  at  full  time,  we  must  receive 
the  pubhshed  testimony  of  the  older  sur- 
geons with  caution.  Not  having  the  im- 
portance of  this  special  point  in  mind,  they 
often  assumed,  on  seeing  a  syphiHtic  in- 
fant, that  it  had  been  born  with  the  symp- 
toms. Obstetricians  would  probably  give 
evidence  of  a  different  kind.  Thus,  whilst 
Diday,  who  had  enjoyed  very  extensive 
•opportunities  of  special  observation,  had 
never  seen  signs  of  syphiHs  present  at  birth, 
we  find  Sir  Astlej'-  Cooper  stating  that  he 
had  seen  several  children  born  with  copper- 
coloured  eruptions  on  the  pahns,  soles,  and 
buttocks.  Probably  all  that  he  meant  is 
that  the  infants  were  young  when  seen. 
The  WTiter  has  never  himself  seen  an  in- 
fant born  with  a  syphiHtic  eruption,  or  one 
in  whom  the  evidence  was  clear  that  such 
an  eruption  was  present  at  birth.  In  spite, 
however,  of  some  scepticism,  the  facts  must 
be  accepted  that  such  infants  are  occa- 
sionally seen.  Eondelet,  Doublet,  Gilbert, 
Guerard,  and  Landmann  are  all  quoted  by 
Diday  as  having  pubUshed  single  cases  in 
which  infants  were  born  with  characteristic 
eruptions.  Visceral  disease,  as  of  the  liver, 
spleen,  thymus  gland,  &c.,  has  also  been 
encountered  under  conditions  implying  that 
the  poison  had  been  actively  at  work  in  the 
fcetal  organism  during  intra-uterine  life. 


2.  During  Early  Infancy. —  In  many 
cases  the  recognition  of  inherited  syphilis 
at  the  age  of  six  weeks  or  two  months  is 
exceedingly  easy.  The  stuffed  and  ex- 
panded nose,  the  snuffles,  the  pallor,  the 
patches  of  peeling  erythema  about  the 
face,  neck,  and  nates,  constitute  a  picture 
which  can  scarcely  be  mistaken ;  but  which 
is  yet  often  heightened  by  such  symptoms 
as  sores  at  the  angles  of  the  mouth  and 
anus,  a  pecuHar  odour,  and  periosteal  ten- 
derness of  various  bones.  In  many  cases, 
however,  one  or  several  of  these  symptoms 
may  be  omitted  or  ill-marked,  and  in  some 
they  are  all  of  them  so.  In  certain  instances, 
therefore,  it  is  to  be  admitted  that  the  dia- 
gnosis may  become  very  difficult  or  even  im- 
possible. In  such  cases  help  must  be  sought 
from  the  parents'  history,  and  from  facts,  if 
there  are  any,  as  to  previous  births.  In 
doubtful  cases  each  one  of  the  symptoms 
must  be  scrutinised  with  suspicion.  Infants 
often  have  a  certain  kind  of  snuffles  who  are 
not  syphilitic,  and  common  eczema  of  the 
nates  may  assume  exactly  the  same  tint  as 
that  which  is  specific.  Sores,  in  connexion 
with  diarrhoea,  may  occur  at  the  anus, 
which  may  be  mistaken  for  condylomata. 
It  is  seldom  safe  to  trust  to  any  one  symp- 
tom unless  it  is  very  well  characterised.  A 
typical  condyloma  is  conclusive,  and  so  also 
of  certain  types  of  skin-eruption,  and  cer- 
tain forms  of  bone-disease. 

For  a  knowledge  of  the  conditions  of 
periostitis  which  denote  syphihs  in  the 
infant,  we  are  indebted  to  very  recent 
observations.  When  M.  Diday,  in  1856, 
wrote  his  work  on  this  disease,  he  stated 
that  the  records  of  medicine  comprised 
scarcely  any  instances  of  bone-disease  in 
connexion  with  inherited  taint.  At  the  date 
of  the  writer's  own  work,  1863,  he  had  recog- 
nised the  frequency  of  nodes  in  later  periods 
of  hfe,  and  the  occasional  occurrence  of  peri- 
ostitis in  infants.  It  was  reserved,  however, 
for  Dr.  Taylor,  of  New  York,  Dr.  Wagner, 
of  BerHn,  and  Professor  Parrot,  of  Paris, 
to  show  that  bone-lesions  were  really  very 
frequent  at  early  periods.  They  had  been 
overlooked  because  they  were  usually — like 
the  other  phenomena  of  this  stage — tran- 
sitory, and  because  they  but  rarely  led  to 
suppuration.  The  careM  investigation  in 
this  country  by  Drs.  Barlow  and  Lees  of 
the  opinions  expressed  by  Professor  Parrot, 
have  confirmed  the  correctness  of  these  in 
the  main,  whilst  they  have  corrected  certain 
errors  of  inference.  See  Graniotabes.  The 
chief  difficulty  consists  in  the  similarity 
which  some  of  the  infantile  bone-lesions  of 
syphilis  present  to  those  of  rickets.    As  a 
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rule,  however,  the  syphilitic  lesions  occur 
at  an  earlier  age,  are  attended  by  more 
definite  signs  of  inflammation,  and  are 
not  accompanied  by  the  other  phenomena 
of  rickets,  such  as  profuse  sweating  of 
the  head,  and  buttons  on  the  costal  car- 
tilages. Congenital  syphilis  and  rickets 
very  often  co-exist ;  but  there  is  no  rea- 
son for  beheving  that  the  one  is  in  any 
sense  the  cause  of  the  other.  For  pur- 
poses of  diagnosis  it  may  be  sufficient 
to  state  that,  in  infants  suffering  from 
syphiUs,  it  is  very  common  to  find  certain 
areas  in  the  skull  tender  and  shghtly 
swollen,  and  the  regions  of  the  epiphyses 
of  long  bones  often  suffer  in  a  like  manner. 
These  lesions  are  often  multiple,  and  may 
make  all  movements  of  the  limbs  so  painful 
that  paralysis  may  be  suspected.  Careful 
examination  will  always  detect  tender 
swellings  of  periosteum  near  to  the  junc- 
tions of  the  epiphyses,  and  sometimes  on 
the  shafts.  These  swellings  are  often  of 
considerable  size,  much  larger  and,  at  the 
same  time,  more  inflamed  than  those  of 
rickets.  Suppuration  is  not  common,  but 
it  does   occasionally  occur.      If  this  form 

I  of  multiple  periostitis  is  seen  within  six 
months  of  birth,  it  is  almost  certainly  due 
to  syphilis. 

The  state  of  nutrition  is  no  safe  guide 
in  cases  of  doubtful  diagnosis.  In  those 
which  are  self-evident  it  is  often  very 
characteristic.  The  infant  is  puny,  emaci- 
ated, and  shrivelled,  and  has  features  which 
resemble  those  of  an  old  man.  It  is  not 
uncommon,  however,  for  syphilitic  infants 
to  remain  throughout  plump  and  healthy- 
looking.  In  doubtful  cases  reference  may 
be  made  to  the  state  of  the  palms  and  soles, 
which  often  show  peeling  patches,  and  to 
that  of  the  nails,  which  sometimes  become 
malformed  and  look  as  if  they  had  been 
pinched  laterally. 

3.  At  periods  of  life  subsequent  to  in- 
fancy.—  After  the  infantile  phenomena 
have  passed  away — roughly  speaking  after 
the  end  of  the  first  year — the  recognition 
of  the  subjects  of  inherited  syphilis  will 
depend — 1st,  upon  certain  structural  pecu- 
harities  which  have  been  left  as  the  re- 
sults of  the  secondary  lesions;  and  2nd, 
upon  the  occurrence  of  new  local  inflam- 
mations which  are  characteristic  of  the 
disease.  To  take  the  latter  first,  it  may 
be  broadly  stated  that  if  a  child  or  young 
person,  without  either  ear-ache  or  otorrhoea, 
becomes  quickly  and  completely  deaf,  it  is 
almost  certainly  syphilitic.  In  hke  manner 
the  same  diagnosis  becomes  almost  certain  if 
it  shows  well-characterised  and  symmetrical 


interstitial  keratitis,  or  erosive  lupus,  or 
ulceration  of  the  jjalate.  Eespecting  each 
of  these  lesions,  the  exceptions  to  the  state- 
ment that  they  are  due  to  inherited  taint 
are  very  few  indeed.  Such  is  also  the  clinical 
fact  respecting  multiple  chronic  nodes  of 
long  bones,  and  disseminate  choroiditis. 

Under  the  head  of  marks  left  by 
secondary  lesions,  we  have  to  describe  the 
hereditary  syphihtic  physiognomy,  the  pecu- 
liar features  of  which  were  first  charac- 
terised by  the  writer,  although  he  was  not 
fortunate  enough  to  assign  all  correctly  to 
their  true  causes.  This  physiognomy  con- 
sists, in  the  first  place,  of  a  pecuharly  square  v 
forehead,  with  prominent  frontal  eminences  f 
and  shallow  furrows  beneath  them  ;  a  flat- 
tened and  wide  bridge  of  nose ;  a  pale,  soft,  ^ 
muddy  skin,  with  Uttle  scars  or  pits  in  it ;  * 
and  radiating  scars  about  the  mouth,  especi-  p 
ally  at  the  angles.  To  these  we  must  add 
— as  of  yet  higher  value  than  any  or  even 
all  of  them — that  the  upper  central  incisor  f 
teeth,  of  the  permanent  set,  usually  show  a 
single  vertical  notch,  and  are  dwarfed  in  all 
their  dimensions,  but  especially  as  to  width. 
Other  malformations  of  the  teeth,  and 
especially  of  the  other  teeth,  are  usually 
present  also,  but  are  indicative  rather  of 
the  specific  treatment  which  the  child  has 
required  in  early  infancy  than  directly  of 
syphihs.  Hence  it  follows  that  in  other 
cases  than  syphihs,  if  for  any  reason  mer- 
cury has  been  much  given,  similar  mal- 
formations may  be  present.  Under  this 
head  reference  is  made  to  defects  in  enamel, 
to  horizontal  markings,  to  warty  growths  on 
the  free  edge,  and  to  what  are  known  as 
honeycombed  teeth.  The  upper  central 
incisors  are  the  only  teeth  upon  the  mal- 
formations of  which  reliance  can  be  placed. 
When  their  notches  are  weU-marked  the 
condition  is,  the  writer  believes,  quite  pa- 
thognomonic. Great  caution  must,  how- 
ever, be  exercised  in  appreciating  their 
pecuharities. 

In  many  patients  the  physiognomy  of 
hereditary  syphilis  is  rendered  more  easy 
of  recognition  by  the  fact  that  the  patient 
has  already  passed  through   an  attack  of 
keratitis.    Such  attacks  often  leave,  for  long 
periods,  a  certain  slight  degree  of  haze  of 
the  corneal  structure  and  a  pecuhar  steel- 
grey  tint  of  the  iris,  which  very  much  assist 
the  diagnosis.    If  the  recognition  is  difficult 
the    ophthalmoscope  should    be  used,  and 
the  periphery  of  the  fundus  carefully  ex- 
plored.     If    conditions    resembling  either 
disseminate   choroiditis  or    pigmented  re- 
tinitis   are    discovered,    the     diagnosis    of  | 
syphihs  is  made  highly  probable. 
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Treatment. — The  principles  of  treat- 
ment of  inherited  syphiUs  may  be  very 
briefly  expressed.  Mercury  should  be  given, 
cautiously  but  efficiently,  in  all  stages  of 
the  disease.  If  the  patient  be  feeble  and 
cachectic  there  is  the  more  need  for  the 
remedy,  though  of  course  the  greater  must 
be  the  care  taken  that  it  does  not  disagree. 
The  infant  must  be  judiciously  and  Hberally 
fed  during  the  course.  As  a  rule  iodide  of 
potassium  is  both  more  depressing  and  far 
less  efficient  than  mercury,  and  should  be 
avoided.  It  must  be  admitted,  however, 
that  we  have,  in  the  risk  of  damage  to  the 
teeth,  a  reason  against  the  use  of  mercury. 
This  risk  is  so  considerable  that,  in  cases  in 
which  the  symptoms  are  but  sHght,  and 
the  child's  health  not  suffering,  it  may  be 
right  either  to  avoid  specifics,  or  to  use  only 
the  iodide.  Tliis  remark  applies  only  to  in- 
fancy, whilst  the  permanent  teeth  are  as  yet 
imcalcified.  In  all  the  later  periods  there  is 
no  objection  to  mercury.  Especially  ought 
mercury  to  be  speedily  pushed  if  deafness 
is  threatened.  It  is  quite  true  that  it  does 
not  arrest  the  progress  of  the  lesions  due 
to  inherited  taint  in  the  same  definite  and 
speedy  manner  in  which  it  subdues  those  of 
the  acquired  disease.  Notwithstanding  this 
admission,  the  writer  is  sure  that  its  use  is 
generally  very  advantageous,  and  that  we 
usually  err  in  not  giving  it  sufficient  con- 
fidence. Inunction  is  the  safest  plan, 
especially  in  infants,  but  it  may  be  given 
internally,  in  the  form  either  of  grey 
powder  or  the  solution  of  bichloride.  The 
dose  must  vary  with  the  age  and  strength 
of  the  child.  It  is  weU  to  begin  with  very 
small  doses,  and  to  increase  until  definite 
effects  are  produced,  either  of  disorder  to 
health  or  disappearance  of  symptoms.  The 
oleate  of  mercury,  10  or  15  per  cent.,  is  very 
convenient  for  inunction,  and  less  likely 
to  excite  suspicion  than  the  ointment.  If 
given  by  the  mouth,  small  doses  frequently 
repeated  are  much  to  be  preferred  to  large 
ones. 

It  goes  without  the  need  of  saying  that 
the  utmost  attention  is  to  be  given  to  the 
general  health  of  the  syphilitic  infant.  As 
a  rule  the  mother  should  be  the  nurse,  and 
her  diet  should  be  liberal  and  carefully 
regulated.  If  the  mother  cannot  nurse, 
then  artificial  food,  cow's  milk,  or  still 
better,  that  of  asses,  must  be  given.  On  no 
account,  under  no  circumstances,  and  with 
no  precautions,  must  a  healthy  wet  nurse 
be  allowed  to  take  a  syphilitic  infant.  The 
risk  of  nipple  infection  is  far  too  great.  In 
this  respect  the  child's  own  mother  is  in  no 
danger. 


The  attempt  to  treat  the  child  through 
the  mother's  milk  by  administering  to  her 
either  mercury  or  the  iodide,  is  a  round- 
about and  inefficient  plan.  It  is  some- 
times resorted  to  in  cases  of  extreme  de- 
bihty  on  the  part  of  the  infant,  but  even  in 
these  it  is  probably  more  likely  to  disagree 
and  less  likely  to  cure  than  a  mild  inunc- 
tion would  be. 

The  treatment  of  the  foetus  in  utero  is 
often  carried  out  by  means  of  the  adminis- 
tration of  mercury  to  the  mother,  and  pro- 
bably with  success.  If  a  woman  who  is 
known  to  have  had  syphilis  within  two 
years  become  pregnant,  she  ought,  for  the 
sake  of  her  child,  to  take  mercury  during 
most  of  her  pregnancy.  For  this  purpose 
the  grey  powder  in  doses  of  a  grain,  three 
times  a  day,  is  probably  both  efficient  and 
harmless.  If  the  mother  be  robust,  larger, 
or,  still  better,  more  frequent  doses  may  be 
desirable.  The  writer  has  recently  seen 
an  infant  suffer  very  severely  indeed  from 
syphiHs,  whose  mother  had,  under  the  ad- 
vice of  a  distinguished  obstetrician,  taken 
minute  doses  of  the  bichloride  through 
almost  her  whole  pregnancy.  Thus  we  are 
warned  that  to  be  efficient  the  course  must 
be  a  real  one.  Whenever  in  married  Hfe 
a  syphilitic  infant  has  been  produced,  it  is 
desirable  that  both  parents  should  be  put 
under  treatment,  with  a  view  to  the  safety 
of  future  conceptions.  There  is  a  draw- 
back to  the  administration  of  mercury  to 
a  woman  actually  pregnant,  that  it  may 
damage  the  development  of  the  infant's 
teeth  (first  set).  This  makes  it  the  more 
desirable  that  the  mother  should  be  well 
treated  with  the  specific  before  conception. 
Jonathan  Hutchinson. 

COlSriCAL  CORNEA.  See  Cornea, 
Variations  of  Curvature  of  the. 


CONICAL    STUMP. 

Affections  of. 


See    Stumps, 


CONJUNCTIVA,  Diseases  of  the.— 

HYPERiEMIA  OF  THE   CONJUNCTIVA. — CaUSeS. 

— The  presence  of  foreign  bodies  in  the  con- 
junctival sac.  Impure  or  irritating  atmo- 
spheres, e.g.  air  charged  with  coal  or  tobacco 
smoke.  Alcoholic  excesses,  stenosis  lac- 
rymalis,  and  other  forms  of  lacrymal 
obstruction.  The  use  of  unsuitable  spec- 
tacles, or  the  use  of  the  eyes  for  near  work 
without  spectacles  when  the  condition  of 
the  accommodation  requires  them,  e.g.  in 
hypermetropia,  and  in  presbyopia. 

Pathology. — The  blood-vessels  of  the 
palpebral  rather  than  those  of  the  bulbar 
conjunctiva  become  engorged,  slight  che- 
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mosLs  sometimes  appears,  small  vesicles 
may  form,  and  there  may  be  some  swelling 
of  the  papillae,  and  development  of  lymph- 
foUicles. 

Symptoms. — These  consist  of  lacryma- 
tion  and  photophobia,  with  hot,  burning 
sensations,  and  a  feeling  as  of  a  foreign 
body  or  sand  in  the  eye,  and  the  eyehds 
are  heavy.  All  these  symptoms  are  aggra- 
vated in  artificial  Ught. 

Diagnosis. — The  only  disease  for  which 
this  condition  is  likely  to  be  mistaken  is 
simple  catarrhal  conjunctivitis,  of  which  the 
symptoms  are  very  similar ;  but  in  the 
latter  there  is  more  or  less  discharge  from 
the  mucous  membrane,  while  in  hyperaemia 
of  the  conjunctiva  there  is  none. 

Treatment. — In  addition  to  removal  of 
the  cause,  the  use  of  iced  compresses  to  the 
closed  eyehds  for  twenty  minutes  several 
times  a  day,  and  the  instillation  of  a  drop 
of  tincture  of  opium  and  distilled  water  in 
equal  parts  once  daily,  will  be  found  very 
beneficial.  It  is  also  desirable  to  clear  out 
the  lacrymal  passages  with  a  stream  of 
fresh  water  from  an  Anel's  syringe,  even 
where  no  decided  lacrymal  obstruction  is 
present. 

Conjunctivitis  (in  general). — In  addi- 
tion to  hyperaemia  of  the  mucous  membrane, 
abnormal  secretion  is  here  present.  There 
are  several  forms  of  conjunctivitis,  the  se- 
cretion from  each  being,  more  or  less,  con- 
tagious. Infection  may  take  place  either 
by  the  direct  appHcation  of  the  secretion, 
or  through  the  air,  in  which  float  particles 
of  the  infecting  substance.  The  former  is  the 
more  common  mode,  but  the  latter  is  liable 
to  occur  in  ill-ventilated  rooms,  where  some 
people  affected  with  conjunctival  disease  are 
present  with  others  possessing  healthy  eyes. 

Catarrhal  Conjunctivitis  (Simple 
Acute  Conjunctivitis).  —  Causes.  — 
Draughts  of  cold  air,  contagion,  foul  at- 
mospheres, foreign  bodies,  as  a  sequel  of 
or  attendant  on  scarlatina,  measles,  or 
smallpox. 

Pathology. — The  hyperaemia  of  the  con- 
junctiva is  here  well-marked,  often  conceal- 
ing the  Meibomian  glajids,  and  extending 
sometimes  over  to  the  bulbar  conjunctiva 
as  far  as  the  cornea.  Enlarged  papillae  and 
lymph-foUicles  are  often  present,  but  not 
necessEirily  so.  There  is  a  sticky,  serous 
discharge,  which  sometimes  produces  ulcer- 
ation of  the  intermarginal  portion  of  the 
eyehd.  If  the  catarrh  becomes  chronic 
the  papillae  become  more  developed,  while 
the  blepharitis  is  apt  to  extend  over  to  the 
cutis,  causing  eversion  of  the  lower  punc- 
tum  lacrymale  with  resulting  stiUicidium, 


and  this,  in  its  turn,  aggravates  the  con- 
junctival affection. 

The  Symptoms  are  very  much  those  of  I 
a  severe  case  of  hyperaemia  (sensation  of 
sand  in  the  eye,  hot,  burning  sensations, 
weight  of  eyehds),  with  the  addition  of  the 
annoyance  caused  by  the  secretion,  which 
gums  the  patient's  eyehds  together  on  his 
awaking  in  the  morning  and,  by  coming 
across  the  cornea,  causes  momentary  cloud- 
ing of  the  sight.  Photophobia  may  be 
present,  but  is  not  usually  severe  unlesg 
there  be  some  corneal  compHcation.  The 
latter,  sometimes,  is  seen  in  the  form  of 
minute  marginal  infiltrations  which  rarely 
attain  to  very  serious  dimensions,  but  rather  ■ 
disappear  as  the  conjunctiva  becomes  | 
normal. 

Diagnosis. — The  presence  of  the  gummy  i 
secretion  distinguishes  this  affection  from  I 
mere  hyperaemia  of  the  conjunctiva.  A  » 
common  mistake  amongst  those  not  fami- 
Har  with  eye-disease  is  to  regard  a  case  of 
iritis  as  one  of  simple  acute  conjunctivitis, 
the  '  redness  '  of  the  white  of  the  eye  in  the 
former  affection  being  taken  for  conjunctival 
hyperaemia,  &c.,  and,  moreover,  a  shght 
secondary  conjunctivitis  does,  undoubtedly, 
attend  many  cases  of  iritis.  The  circum- 
corneal  subconjunctival  vessels  are  those 
which  become  engorged  in  iritis,  and  the 
conjunctival  vessels  may  be  distinguished 
from  them  by  the  possibility  of  moving 
them,  along  with  the  membrane  in  which 
they  are,  by  manipulations  which  can  be 
made  with  the  lower  hd  of  the  patient,  but 
these  manipulations  do  not  affect  the  sub- 
conjunctival vessels.  The  condition  of  the 
iris  itself,  however,  is  that  upon  which  the 
diagnosis  chiefly  depends.     See  Iris. 

The  Prognosis  is  good  unless  there  be 
reason  to  suspect  that  the  mild  form  is 
but  the  commencement  of  a  more  severe 
inflammation. 

Treatment. — At  the  first  onset  nothing 
more  than  iced  compresses,  used  inter- 
mittently (twenty  minutes  every  two  hours), 
should  be  employed,  and  in  mild  cases  this 
alone  soon  brings  about  a  cure.  On  the 
second  or  third  day  the  apphcation,  with  a 
camel's-hair  pencil,  of  a  solution  of  five  to 
ten  grains  of  nitrate  of  silver  to  one  ounce  of 
water  by  the  surgeon  to  the  everted  pal- 
pebral conjunctiva,  is  to  be  recommended; 
provided  it  be  immediately  and  thoroughly 
neutrahsed  by  the  application  of  a  saturated 
solution  of  common  salt  to  the  conjunctiva 
— to  prevent  too  severe  a  reaction — the 
whole  being  washed  off  finally  with  plain 
water.  A  few  daily  apphcations  of  this 
kind  are  usually  enough  to  cure  these  cases. 
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Iced  compresses,  or  cold  sponging,  im- 
mediately after  the  dressing,  relieve  the 
smarting. 

The  greatest  care  is  required  in  the  use 
of  nitrate  of  silver  in  conjunctival  affections 
for  any  prolonged  period,  lest  it  cause 
staining  of  the  membrane ;  thorough  neu- 
trahsation  and  washing,  as  above  recom- 
mended, being  the  best  precautions.  The 
writer  is  opposed  to  the  use  even  of  weak 
solutions  of  nitrate  of  silver  as  eye-drops 
to  be  used  at  home  by  the  patient,  for 
staining  is  very  apt  to  be  caused  in  this 
way. 

Should  the  surgeon  be  unable  to  see  the 
patient  daUy,  the  following  well-known  eye- 
drops are  capable  of  effecting  a  rapid  cure 
in  most  cases  :  ^  Acid,  boracic.  gr.  viii.,  Zinci 
sulph.  gr.  iv.,  or  Tinct.  opii  f5ij.,  Aq.  destill. 
adf^ij.;  one  drop  in  the  eye  once  a  day. 
Solutions  of  sulphate  of  alum  (gr.  iv.  to  f^j. 
of  water)  and  of  tannic  acid  (gr.  v.-viii.  tof3J. 
of  water)  are  often  prescribed,  but  are  not 
so  effectual  as  the  foregoing. 

Follicular  Conjunctivitis.  —  Causes. 
These  are  much  the  same  as  in  simple 
catarrhal  conjunctivitis.  The  long  con- 
tinued use  of  either  atropine  or  eserine  is 
liable  to  bring  about  the  disease. 

Pathology. — The  condition  of  the  con- 
junctiva is  that  found  in  catarrhal  con- 
junctivitis, with  the  addition  of  small,  oval, 
pinkish  bodies  the  size  of  half  a  carraway- 
seed,  which  disappear  completely  as  the 
disease  passes  off,  leaving  the  mucous 
membrane  as  healthy  as  they  found  it. 
These  Httle  bodies  are  situated  chiefly  in 
the  fornix  of  the  conjunctiva,  especially  of 
the  lower  Ud,  and  may  be  seen,  on  eversion 
of  the  latter,  arranged  in  rows  parallel  to 
the  margin  of  the  lid.  Whether  they  be 
easily  discovered  or  not  depends  on  their 
size  and  number,  and  on  the  amoimt  of 
co-existing  hyperaemia  or  chemosis  of  the 
conjunctiva.  The  structure  of  these  bodies 
shows  them  to  be  lymph-follicles.  They 
have  no  relationship  to  the  granulations  of 
granular  ophthalmia,  although  some  authors 
have  regarded  them  as  an  initial  stage  of 
the  latter. 

The  symptoms  are  much  the  same  as 
those  of  catarrhal  conjunctivitis.  Fre- 
quently there  is  httle  or  no  injection  of 
the  conjimctiva,  and  the  chief  symptom 
is  asthenopia — an  inability  to  continue  near 
work  for  any  length  of  time — and  much 
distress  in  artificial  Hght.  The  presence  of 
even  a  few  foUicles  in  the  conjunctiva  may 
cause  annoying  symptoms  of  this  kind. 
Between  the  fifth  and  fifteenth  years  of  age 
is  the  time  of  Hfe  most  liable  to  it. 


Prognosis. — FoUicular  conjunctivitis  is  a 
most  tedious  form,  lasting  often  for  months, 
and  this  is  the  most  serious  point  in  con- 
nection with  it.  Shght  marginal  infiltra- 
tions and  ulcers  of  the  cornea  sometimes 
occur  in  its  course. 

Treatment. — The  most  useful  remedy 
is  an  ointment  of  sulphate  of  copper  of 
from  gr.  ss.  to  gr.  ij.  in  5j-  of  vaseline.  The 
weaker  ointment  should  be  used  at  first, 
and  later  on  the  stronger  ones,  if  it  is  found 
that  the  eye  can  bear  them.  A  piece  of  oint- 
ment of  the  size  of  half  a  pea  is  inserted 
into  the  conjunctival  sac  with  a  camel's-hair 
pencil  once  a  day.  Eye-drops  of  equal  parts 
of  tincture  of  opium  and  distilled  water  are 
of  use  in  some  cases,  and  the  eye-douche 
should  be  recommended.  Abundance  of 
firesh  air,  with  change  from  a  damp  climate 
or  neighbourhood,  if  the  patient  hve  in  such, 
to  a  dry  one,  are  of  importance.  If  the  use 
of  atropine  has  induced  the  disease,  it  should 
be  discontinued,  and,  if  a  mydriatic  be  still 
required,  a  solution  of  extract  of  belladonna 
(gr.  viii.  ad  f5J.)  may  be  employed  in  its 
stead. 

Spring  Catarrh  is  the  eye-compUcation 
which  accompanies  '  hay  fever.'  It  is  not, 
strictly  speaking,  a  catarrhal  affection,  for 
it  is  usually  unattended  by  secretion,  and 
the  prefix  '  spring '  is  misleading,  as  it  is. 
seen  also  in  summer  and  autumn.  The  hay 
harvest  is  the  most  common  period  for  it, 
owing,  probably,  to  certain  minute  particles 
which  then  float  in  the  air. 

Pathology. — The  bulbar  conjunctiva  is- 
chiefly  affected.  It  becomes  injected,  sHghtly 
cedematous,  and  close  around  the  cornea 
somewhat  elevated,  with  greyish  swellings. 
The  microscope  shows  (Uhthoff)  that  this 
swelling  is  due  to  hypertrophy  of  the  epi- 
thehal  layer  of  the  conjunctiva  in  this 
situation,  combined  with  subepitheUal  in- 
filtration with  a  substance  which  is,  or  is 
similar  to,  coagulated  albumen.  The  con- 
nective tissue  layer  of  the  conjunctiva 
remains  tolerably  normal. 

Symptoms. — The  chief  symptoms  are 
photophobia  and  lacrymation. 

Some  persons  are  liable  to  be  attacked 
at  each  hay  harvest. 

Treatment. — Dark  glasses  for  protection 
from  the  Hght.  Weak  astringent  coUyria 
(sulphate  of  zinc,  acetate  of  lead).  Or, 
iodoform  ointment  (1  in  15),  a  Httle  put 
into  the  eye  once  a  day.  Massage  appHed 
twice  daily,  in  conjunction  with  strong  pre- 
cipitate ointment,  is  a  treatment  recom- 
mended by  some.  Occasional  cold  sponging, 
or  the  eye-douche,  are  grateful  to  the. 
patient. 
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Granular  Conjunctivitis,  Granular 
Ophthalmia,  or  Trachoma. — This  disease 
occurs  in  two  forms,  the  acute  and  the 
chronic. 

Causes. — The  disease  is  regarded  as  very- 
contagious.  The  acute  form  is  said  to  be 
often  ex^idemic  in  places  where  the  hygienic 
conditions  are  bad,  but  it  has  not  come 
under  the  notice  of  the  writer  in  this  form. 
He  has  seen  only  some  sporadic  cases.  The 
chronic  form  is  much  more  common.  It 
is  very  frequent  in  countries  where  the 
dwellings  are  overcrowded  and  dirty,  and 
where  the  climate  is  damp,  as  is  the  case  in 
Ireland  amongst  the  lower  orders.  Amongst 
the  better  classes  of  all  countries  the  disease 
is  very  uncommon.  High,  dry,  mountamous 
countries  are  almost  free  from  the  disease. 
Some  believe  that  it  is  dependent  upon  con- 
stitutional disease,  such  as  scrofula,  tuber- 
culosis, syphiHs,  &c.,  but  this  is  incorrect. 
No  doubt  many  of  these  patients  are  anaemic 
and  out  of  health ;  but  this  is  due  to  the 
moping  habits  they  contract  and  the  httle 
open-air  exercise  they  take,  in  consequence 
often  of  their  semi-blindness. 

Pathology. — In  this  disease,  in  addition 
to  the  usual  appearances  of  simple  con- 
junctivitis, there  are  developed  greyish  or 
pinkish-grey  bodies  in  the  conjunctiva,  each 
about  the  size  of  the  head  of  a  pin  or  larger. 
They  attack,  especially,  the  fornix  conjunc- 
tivae of  the  upper  lid,  but  are  also  found 
disseminated  over  other  parts  of  the  palpe- 
bral membrane.  They  do  not  attack  the 
bulbar  conjmictiva.  These  bodies  are  the 
'  granules  '  or  '  granulations,'  and  in  the 
jLCute  form  of  the  disease  they  somewhat 
resemble  the  foUicles  of  foUicuIar  conjunc- 
tivitis, but  are  paler,  not  so  apt  to  occur  in 
rows,  and  are  more  isolated.  Microsco- 
pically the  granulations  have  no  capsule,  as 
have  the  foUicles,  but  seem  to  grow  from, 
or  in,  the  stroma  of  the  conjunctiva.  In 
the  acute  form  the  granulations  consist  of 
IjTnph-cells  alone ;  but  in  the  chronic  form 
this  is  the  case  only  towards  their  surface, 
while  at  their  bases  they  are  formed  chiefly 
of  connective  tissue.  Sattler  has  discovered 
the  presence  of  a  peculiar  micrococcus  in 
the  interior  of  the  granulations  and  in  the 
secretion,  ajid  to  this  probably  is  due  the 
marked  infectiousness  of  the  disease.  The 
danger  associated  with  these  granulations, 
and  one  of  the  chief  dani^ers  of  the  disease, 
is  the  tendency  they  have  to  produce  cica- 
tricial degeneration  of  the  mucous  mem- 
brane. In  some  cases  the  whole  conjunctiva 
is  destroyed ;  and  xerophthalmia,  which  may 
involve  even  the  bulbar  conjunctiva,  may 
come  on,  but  this  is  not  very  common.     A 


more  frequent  result  is  that  the  submucous 
tissues,  including  the  tarsus  of  the  eyehd 
and  the  bulbs  of  the  eyelashes,  become  se- 
condarily affected,  with  resulting  entropion, 
distichiasis,  and  trichiasis. 

An  affection  of  the  cornea,  termed  ^aw-nits, 
is  very  frequently  seen  as  a  result  of  granular 
ophthalmia.  Its  occurrence  does  not  seem 
to  depend  on  the  severity  of  the  conjunctival 
disease,  for  it  may  be  found  in  slight  cases  of 
the  latter,  or  at  least  where  the  granulations 
and  consequent  conjunctivitis  are  not  very 
markedly  developed.  This  pannus  consists 
in  opacity  and  superficial  vascularisation 
of  the  cornea,  and  always  commences  in  its 
upper  half.  See  Cornea,  Inflammation  of  the. 

Sym^ptoms.  —  In  acute  granular  oph- 
thalmia there  is  often  a  great  deal  of  swell- 
ing of  the  upper  lid,  great  injection  of  the 
whole  of  the  bulbar  and  palpebral  con- 
junctiva, and  swelling  of  the  papillae  with 
development  of  the  characteristic  granula- 
tions. There  may  be  but  httle  discharge, 
but  there  is  generally  much  lacrymation,  • 
with  photophobia  and  pain  in  the  brow#^ 
and  eye.  Superficial  marginal  ulcers  of  the  H 
cornea  may  form.  The  inflammation  and 
papillary  swelling  is,  sometimes,  ahnost 
absent  in  the  very  commencement.  Soon, 
however,  they  appear  and  gradually  mcrease 
to  such  an  extent  as  to  hide  the  granulations 
from  view,  and  then,  taking  on  a  blennor- 
rhceic  form,  the  process  gradually  subsides, 
until,  in  the  course  of  two  or  three  weeks, 
it  quite  disappears,  having  brought  about 
absorption  of  the  granulations,  and  ulti- 
mately the  mucous  membrane  is  left  in  a 
healthy  state.  If,  however,  in  the  blennor- 
rhceic  stage,  the  inflammation  be  severe,  the 
eye  may  run  aU  the  dangers  of  an  attack 
of  acute  pui'ulent  conjunctivitis.  Or,  if,  on 
the  other  hand,  the  inflammation  be  very 
shght,  it  may  not  be  sufficient  to  effect  ab- 
sorption of  the  granulations,  and  the  process 
may  run  into  the  chronic  form. 

In  chronic  granular  ophthalmia  the  first 
onset  of  the  disease  is  often  without  ui- 
flammation,  and  is  then  unattended  by  any 
distressing  symptoms,  except  that  the  eye 
may  be  more  easily  irritated  by  exposure 
to  cold  winds,  foreign  bodies,  &c.,  or  more 
easily  wearied  by  reading  and  other  near 
work.  If  such  a  case  come  under  our 
notice,  the  conjunctiva  will  be  found  fi'ee 
from  injection  and  swelling,  but  greyish- 
white  semitransparent  granulations  of  the 
size  of  a  rape  seed,  or  less,  will  be  seen 
disseminated  over  the  palpebral  conjunctiva 
and  protruding  fi'om  it.  Gradually  these 
granulations,  acting  as  foreign  bodies,  give 
rise  to  a  more  or  less  active  vascular  reaction, 
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attended  with  swelling  of  the  papillae — in 
short,  to  blennorrhoea  of  a  chronic  form. 
The  patients  then  begin  to  be  more  incon- 
venienced, owing  to  the  discharge,  which 
obscures  their  vision,  and  to  sensations  of 
weight  in  the  eyehd  and  of  foreign  bodies 
in  the  eye,  and  this  is  generally  the  earhest 
stage  at  which  we  see  the  disease.  The 
enlarged  papillae  sometimes  grow  to  a  great 
size,  completely  hiding  the  granulations.  In 
this  stage  the  granulations  may  become 
absorbed,  and  the  disease  undergo  cure,  but 
more  commonly  it  makes  further  progress. 
Fresh  granulations  appear,  while  the  old 
ones  increase  in  size,  until  they  often  be- 
come confluent,  leaving  only  here  and  there 
an  island  of  vascular  mucous  membrane, 
and  the  stage  of  cicatrisation  is  present. 

At  any  period  prior  to  cicatrisation  of 
the  conjunctiva  an  attack  of  purulent  blen- 
norrhoea is  Hable  to  come  on.  If  not  too 
severe,  this  may  result  in  cure  by  absorp- 
tion of  the  granulations,  and  should  not  be 
checked.  If,  however,  the  attack  be  very 
severe,  the  eye  runs  dangers  similar  to  those 
of  an  ordinary  attack  of  purulent  conjunc- 
tivitis. These  dangers  are  less,  the  more 
complete  and  the  more  intense  the  pannus. 

Prognosis. — On  the  whole,  if  the  disease 
come  under  treatment  at  an  early  period, 
it  may  be  hoped  that  vision  will  be  retained 
in  the  majority  of  cases,  although  a  radical 
cure  may  be  difficult  or  impossible.  These 
cases  require  to  be  under  constant  or  inter- 
mitting treatment  for  long  periods,  often 
for  years. 

Treatment. — The  aim  of  this  is  to  bring 
about  absorption  of  the  granulations  with 
the  greatest  possible  despatch,  in  order  to 
prevent  the  destruction  of  the  mucous  mem- 
brane to  which  they  tend.  No  caustic  ap- 
phcation  should  be  made  with  the  object  of 
directly  destroying  the  granulations,  for  this 
can  only  be  done  at  the  expense  of  the 
mucous  membrane  around  them.  If  at  the 
first  visit  any  difficulty  be  found  in  everting 
the  upper  Hd,  it  is  advisable,  in  bad  cases 
of  granular  ophthalmia,  acute  or  chronic,  to 
at  once  perform  a  canthoplastic  operation 
{see  Eyelids,  Diseases  of),  as  this  tightness 
of  the  eyelid  is  an  obstacle  to  the  cure. 

In  acute  granular  ophthalmia  it  is  de- 
sirable to  abstain  from  active  measures  in 
the  commencement  of  the  affection,  o^ving 
to  the  tendency  to  natural  cure  which  is 
often  present,  and,  in  particular,  astringents 
and  caustics  should  be  avoided.  At  the 
utmost  an  antiseptic  lotion  of  boracic  or 
sahcyHc  acid,  and  cold,  or  iced,  apphcations 
for  relief  of  the  pain  and  heat,  are  admissible. 
Dark  protection-glasses  are  agreeable,  and, 


wearing  them,  the  patient  should  be  en- 
couraged to  take  open-air  exercise.  But,  if 
it  be  evident  that  the  inflammatory  reaction 
is  too  sluggish,  poultices  or  warm  fomenta- 
tions should  be  employed  to  promote  it. 
Once  the  blennorrhceic  stage  has  been 
reached,  great  care  is  required  to  control  it, 
and,  if  it  threaten  to  exceed  safe  bounds,  it 
must  be  restrained  by  means  of  suitable 
apphcations,  such  as  acetate  of  lead,  nitrate 
of  silver,  or  sulphate  of  copper  in  solutions 
of  medium  strength ;  or  it  may  be  necessary 
to  use  them  in  strong  solutions,  or  even  to 
employ  the  sohd  mitigated  nitrate  of  silver, 
according  to  the  severity  of  the  blennorrhcea. 
In  chronic  granular  ophthalmia,  as 
already  stated,  the  occurrence  of  a  blen- 
norrhceic attack  often  produces  mEirked 
improvement.  Following  the  hint  nature 
thus  gives  us,  we  should  endeavour  by  our 
treatment  to  produce  a  certain  papillary 
reaction  (blennorrhcea).  For  chronic  cases, 
with  httle  swelling  of  the  papillae  and  with 
Httle  or  no  cicatrisation,  the  best  appUcation 
is  the  sohd  sulphate  of  copper  Hghtly  apphed 
to  the  conjunctiva,  especially  at  its  fornix, 
but,  when  there  is  considerable  papillary 
swelling,  the  writer  prefers  a  10  grain  to 
Aq.  f^.  solution  of  nitrate  of  silver,  properly 
neutrahsed,  after  apphcation,  with  a  solu- 
tion of  salt.  An  interval  of  twenty-four 
hours,  at  least,  should  be  allowed  to  elapse 
between  each  application,  whether  of  sul- 
phate of  copper  or  nitrate  of  silver,  and 
cold  sponging  for  fifteen  minutes  should 
be  employed  immediately  after  the  apph- 
cation. A  change  of  treatment  will  be 
required  occasionally,  even  if  the  remedy 
first  used  answer  well  in  the  beginning, 
and  one  of  the  foUowing  can  be  adopted : — 
Liq.  plumbi  acetatis  dil.,  never  to  be  used 
except  with  everted  hds,  and  washed  off 
with  plain  water  by  the  surgeon,  and  not 
even  in  this  way  if  there  be  ulcers  of  the 
cornea,  as  a  deposit  of  acetate  of  lead  on 
the  ulcer  is  hable  to  occur.  Tannin  oint- 
ment :  tannin,  gr.  iij.,  vaseline,  5iij'  5  ^  piece 
the  size  of  half  a  pea  to  be  put  into  the  eye 
once  a  day.  Sulphate  of  copper  ointment : 
same  strength  as  the  last,  and  to  be  used 
in  the  same  way.  Solution  of  alum :  gr.  x. 
to  f^j.  of  distilled  water;  one  drop  in  the 
eye  once  a  day.  Where  an  active  pannus 
is  present,  a  drop  of  solution  of  atropine 
should  be  instilled  into  the  eye  once  a  day, 
as  a  precaution  against  iritis. 

Some  surgeons  employ  scarifications  of 
the  conjunctiva  when  it  is  much  swollen 
and  the  papillae  too  exuberant,  but  the 
writer  has  not  adopted  them,  fearing  the 
resulting  cicatrices.      Again,   it    has   been 
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proposed  to  excise  or  abscise  the  granula- 
tions. This  may,  perhaps,  be  allowable  if 
they  are  isolated  and  protrude  much  over 
the  conjunctival  surface.  Electrolysis  has 
been  employed  for  the  destruction  of  the 
granulations,  but  the  method  has  not  as  yet 
been  generally  adopted.  It  is  worthy  of 
further  trial.  The  negative  pole,  in  the  form 
of  a  needle,  is  plunged  into  the  granula- 
tion, while  the  positive  pole  is  placed  either 
on  the  temple  or  other  adjacent  region. 

Inoculation  of  the  conjunctiva  with  pus 
from  a  case  of  blennorrhoea  neonatorum 
has  been  much  practised  in  Belgium,  espe- 
cially in  cases  of  severe  pannus.  By  this 
means  a  violent  acute  blennorrhcea  is  set 
up,  which  is  then  guided  to  a  cure ;  and, 
when  it  has  subsided,  the  granular  oph- 
thalmia and  pannus  should  have  disap- 
peared. This  method  is  attended  with 
considerable  danger  to  the  cornea,  even 
where  the  pannus  is  well  developed,  and  has 
not,  therefore,  found  general  acceptance. 

Infusion  of  jequirity  {Ahrus  precatorius^ 
Paternoster-bean),  long  used  in  the  Brazils, 
has  been  introduced  to  the  notice  of  Euro- 
pean surgeons  by  De  Wecker.  A  3  per  cent, 
infusion  is  appHed  morning  and  evening,  or 
even  three  times  daily,  for  two  or  three  days. 
The  affected  eyeUds  are  everted,  and  the 
infusion  is  applied  plentifully  to  the  conjunc- 
tiva with  a  sponge,  or  it  may  be  rubbed  into 
the  mucous  membrajie.  The  result  is  a 
purulent  ophthalmia  of  a  somewhat  croupous 
tendency  (the  cornea  being  hidden  by  a  false 
membrane),  accompanied  by  great  swell- 
ing of  the  eyeUds,  much  pain  and  consider- 
able constitutional  disturbance,  rapid  pulse, 
and  a  temperature  of  100°  or  more.  In  the 
course  of  eight  or  ten  days  the  inflammation 
subsides,  and  the  cornea  is  then,  in  many 
cases,  found  free  from  pannus,  or  almost  so, 
while  complete  cure  of  the  granular  ophthal- 
mia itself  is  rarer.  Iced  compresses  to  the 
lids  should  be  used  dm-ing  the  inflammation. 
A  fresh  infusion  (not  more  than  seven  days 
old)  must  be  used,  in  order  to  have  the  most 
certain  effect  from  the  apphcation.  The 
majority  of  surgeons  find  the  remedy  per- 
fectly harmless,  if  not  always  very  effica- 
cious ;  but  a  good  many  cases  are  on  record 
where  violent  diphtheritic  conjunctivitis, 
followed  by  blennorrhcea  of  the  conjunctiva, 
and  by  more  or  less  extensive  ulceratio^ 
and  destruction  of  the  cornea,  and  even 
complete  loss  of  the  eye,  was  produced.  De 
"Wecker  regards  the  presence  of  a  pm'ulent 
discharge  from  the  conjunctiva  as  a  contra- 
indication for  the  remedy,  which,  he  finds, 
is  then  Hable  to  increase  the  intensity  of  the 
blennorrhoea  in  a  dangerous  degree.    Oases 


where  there  is  little  or  no  papillary  swellings 
but  nearly  dry  granulations  with  pannus, 
are  the  most  suitable  for  its  use.  The 
presence  of  well-marked  pannus  of  the 
cornea  without  ulceration  is,  in  the  opinion 
of  a  large  number  of  surgeons,  the  only 
thing  which  can  render  the  employment  of 
jequirity  justifiable,  and,  in  addition  to  this, 
the  conjunctiva  should  be  free  from  blen- 
norrhcea. 

In  addition  to  local  remedies,  it  is  of  the 
utmost  importance  that  the  hygienic  sur- 
roundings of  patients  suffering  from  granular 
ophthalmia  be  seen  to,  and  that  they  be 
obliged  to  spend  a  considerable  time  daily 
in  the  open  air. 

Purulent  Ophthalmia.  —  Causes.  — 
The  two  most  common  forms  in  which 
we  find  this  affection  are,  as  gonorrhoea! 
ophthalmia,  and  as  ophthalmia  neona- 
torum. In  the  former  the  etiological 
element  is  the  introduction  of  some  of  the 
urethral  or  vaginal  discharge  into  the  con- 
junctival sac,  while  in  the  latter  the  infec- 
tion is  beheved  to  take  place,  as  a  rule, 
during  the  act  of  birth,  by  an  abnormal  secre- 
tion (not  necessarily  gonorrhoeal)  of  the 
vagina  finding  its  way  into  the  infant's  eyes. 
For,  although  the  eyehds  are  closed  during 
birth,  they  are  not  so  tightly  closed  as  tQ 
preclude  the  possibiHty  of  fluid  making  its 
way  between  them.  Ophthalmia  neona- 
torum may  also  be  the  result  of  inoculation 
taking  place  after  bfrth  by  pus  conveyed  by 
the  fingers  of  the  mother  or  nurse,  or  by 
towels,  &c.,  used  for  wasliing  the  child's 
face.  It  is  never  due  to  mere  exposm*e  to 
strong  Hght  or  to  cold,  as  is  popularly 
supposed.  Acute  conjunctival  blennorrhoea 
also  comes  about  without  any  assignable 
cause  ;  but,  in  all  these  cases,  it  is  probable 
that  the  introduction  of  some  septic  matter 
into  the  eyes  has  taken  place,  although  with- 
out the  knowledge  of  the  patient. 

Pathology. — Neisser,  who  first  observed 
the  presence  of  a  peculiar  micrococcus  in 
the  gonorrhoeal  discharge,  also  found  the 
same  micrococcus  in  the  pus  from  the  con- 
junctiva in  cases  of  gonorrhoeal  ophthalmia, 
and  it  was  thought  that  this  might  account 
for  the  remarkable  virulence  of  this  oph- 
thalmia; the  same  micrococcus,  however, 
has  been  found  in  the  conjunctival  discharge 
in  ophthalmia  neonatorum. 

Symptoms  and  Progress. —  In  mild 
cases  the  bulbar  conjunctiva  may  be  but 
little,  or  not  at  all,  affected ;  the  palpebral 
conjunctiva  alone  becoming  velvety  and 
discharging  a  small  amount  of  pus,  while 
there  may  be  no  swelling  or  oedema  of  the 
eyelids.  Such  mild  cases  are  not  uncommon 
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in  ophthabnia  neonatorum.  In  severe 
cases  of  blennorrhoea  of  the  conjunctiva 
there  is,  soon  after  the  onset,  serous  infil- 
tration of  the  palpebral  mucous  membrane, 
which  consequently  becomes  tense  and 
shiny ;  serous  chemosis  of  the  bulbar  con- 
junctiva, serous  discharge,  swelling  of  the 
eyehds,  making  it  difficult  to  evert  them, 
pain  in  the  eyelids,  often  of  a  shooting 
kind,  burning  sensations  in  the  eye,  and 
photophobia.  This  first  stage  lasts  from 
twenty-four  to  forty-eight  hours,  and  then 
begins  the  second  stage,  in  which,  owing  to 
swelling  of  the  papillae,  the  palpebral  conjunc- 
tiva becomes  less  shiny  and  more  velvety, 
while  the  discharge  alters  from  serous  to  the 
characteristic  purulent  form,  the  chemosis, 
however,  remaining  unaltered,  or  becoming 
more  firm  and  fleshy.  The  swelling  of  the 
Uds  continues,  the  upper  lid  often  becom- 
ing pendulous  and  hanging  down  over  the 
under  lid.  Gradually  the  chemosis  and  the 
swelling  of  conjunctiva  and  eyelids  subside, 
and  the  discharge  lessens,  the  mucous  mem- 
brane being  left  in  a  normal  state,  unless 
in  a  small  percentage  of  cases  in  which 
chronic  blennorrhoea  remains.  A  severe 
attack  of  conjunctival  blennorrhoea  lasts 
from  four  to  six  weeks. 

Complications  with  secondary  corneal 
aflections  are  the  great  source  of  danger  in 
this  affection.  They  occur  in  four  forms  : 
— 1.  Small  losses  of  epithelial  tissue  on 
any  part  of  the  cornea.  If  these  occur 
at  the  height  of  the  inflammation,  they 
are  apt  to  go  on  to  form  deep  perforating 
ulcers.  2.  The  whole  cornea  becomes 
opaque  (diffusely  infiltrated),  and  towards 
its  centre  some  greyish  spots  form,  which 
are  interstitial  abscesses  or  puriilent  infil- 
trations. 3.  The  infiltration  may  form  at 
the  margin  of  the  cornea,  and  extend  a 
considerable  distance  around  its  circum- 
ference, giving  rise  to  a  marginal  ring  ulcer, 
and,  later  on,  to  sloughing  of  the  whole 
cornea.  4.  A  clean-cut  ulcer  may  form  at 
the  margin  of  the  cornea  without  any 
purulent  infiltration  of  the  corneal  tissue, 
and  may  also  extend  a  long  way  round  the 
cornea.  Such  ulcers  are  particularly  apt  to 
occur  where  there  is  much  chemosis  which 
overlaps  the  margin  of  the  cornea,  and, 
being  hidden  in  this  way,  these  ulcers  are 
easily  overlooked.  The  chemosis  should  be 
pushed  aside  with  the  point  of  a  probe,  and 
these  peculiar  ulcers  sought  for.  They 
are  very  liable  to  perforate.  See  Supjpv/ra- 
tive  Keratitis^  under  Cornea,  Inflammation 
of  the. 

All  the  foregoing  forms  of  secondary 
corneal  affection  are  common  to  ODhthalmia 
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neonatorum  and  gonorrhoeal  ophthalmia, 
but  the  two  last  are  more  frequent  in  gonor- 
rhoeal ophthalmia  than  in  that  of  the  new- 
bom.  They  may  appear  at  any  period  of 
the  affection,  but  the  earlier  they  occur  the 
more  likely  they  are  to  result  seriously. 

Treatment. — In  the  commencement  of 
the  affection  the  only  local  applications 
admissible  are  antiseptic  lotions  and  iced 
compresses.  The  conjunctival  sac  should 
be  frequently  washed,  not  syringed  out, 
with  the  former.  In  syringing  out  the 
conjunctival  sac  a  morsel  of  the  corneal 
epithelium  may  be  removed,  and  through 
this  the  cornea  become  infected,  and 
consequently  this  method  is  objection- 
able. The  iced  compresses  should  be  kept 
to  the  eye  for  an  hour  at  a  time,  with  a 
pause  of  an  hour,  and  so  on,  or  even  con- 
tinuously. In  this  and  in  the  next  stage 
the  chemosis  should  be  fireely  and  daily 
incised  with  scissors.  If  the  swelling  of 
the  eyelids  be  great,  the  external  canthus 
should  be  divided  with  a  scalpel  from  with- 
out, leaving  the  conjunctiva  uninjured  ;  by 
which  means  the  tension  of  the  eyelids  on 
the  globe  is  reduced,  and,  by  bleeding  from 
the  small  vessels,  depletion  of  the  conjunc- 
tiva is  effected.  If,  in  adults,  the  degree  of 
chemosis,  palpebral  swelling,  and  rapidity 
of  the  onset,  indicate  that  the  inflannnation 
is  severe,  the  writer  is  in  the  habit  of 
placing  the  patient  quickly  under  the  in- 
fluence of  mercury,  by  means  of  inunctions 
or  small  doses  of  calomel,  as,  by  this  means 
the  chemosis  is  often  rapidly  brought  down, 
and  one  source  of  danger  to  the  cornea 
removed.  He  does  not  use  mercury  in 
ophthalmia  neonatorum. 

In  the  second  stage,  i.e.  when  the  con- 
junctiva has  become  velvety  and  the  dis- 
charge purulent,  caustic  applications  Eire 
the  most  trustworthy,  and  in  this  re- 
spect iodoform,  and  other  lauded  means, 
cannot  compete  with  them.  The  applica- 
tion employed  may  be  a  solution  of  nitrate 
of  silver  of  15  to  20  grains  in  f^j.  of  water, 
which  should  be  applied  by  the  surgeon  with 
a  camel's-hair  pencil  to  the  conjunctiva  of 
the  everted  Uds,  and  neutralised  with  a 
solution  of  common  salt.  Or,  the  soHd 
mitigated  nitrate  of  silver  (one  part  nitrate 
of  silver,  two  parts  nitrate  of  potash,  in  the 
solid  form  as  stick)  may  be  used ;  the  first 
application  being  a  light  one,  in  order  to 
test  its  efficacy,  when  careful  neutralisa- 
tion with  salt  water,  immediately  followed 
by  washing  off  with  fresh  water,  are  most 
important.  After  each  caustic  application 
the  use  of  iced  compresses  for  an  hour  is 
beneficial. 

AA 
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The  immediate  effect  of  a  caustic  appli- 
cation to  the  conjunctiva  is  the  production 
of  a  more  or  less  superficial  slough,  under 
which  a  serous  infiltration  takes  place.  This 
latter  increases  and  finally  throws  off  the 
slough,  and  then  the  epithelium  begins  to 
be  re-formed.  From  the  time  the  slough 
separates  until  the  epithelium  has  been  re- 
generated a  diminution  in  the  secretion 
may  be  noted ;  but  the  discharge  again  in- 
creases as  soon  as  the  regenerative  period  is 
ended,  and  this  latter  is  the  moment  for  a 
new  appHcation  of  the  caustic.  From  one 
caustic  appUcation  of  ordinary  severity  until 
the  end  of  the  regenerative  period  about 
twenty-four  hours  usually  elapse. 

No  corneal  complication  contraindicates 
the  active  treatment  of  the  conjunctiva  just 
described ;  but,  when  a  corneal  ulcer  is  pre- 
sent, care  must  be  taken  that,  during  ever- 
sion  of  the  lids,  no  pressure  is  made  on  the 
eyeball,  lest  the  floor  of  the  ulcer  give  way. 

Iodoform,  finely  pulverised,  has  recently 
been  much  praised  as  a  local  application  in 
the  second  stage  of  acute  blennorrhceic  con- 
junctivitis. It  is  to  be  dusted  freely  on  the 
everted  conjunctiva  once  or  twice  a  day. 
The  writer  would  trust  to  it  in  mild  cases 

Wlien  only  one  eye  is  affected  it  is  im- 
portant to  protect  its  fellow  from  infection 
by  means  of  a  hermetic  bandage.  This 
may  be  made  by  applying  to  the  eye  a  piece 
of  lint  covered  with  boracic  acid  ointment, 
and  over  this  a  pad  of  salicylicated  cotton 
wool.  Across  this,  from  forehead  to  cheek 
and  jfrom  nose  to  temporal  region,  are  laid 
strips  of  lint,  soaked  in  collodion,  in  layers 
over  each  other ;  or  a  piece  of  tissue  gutta- 
percha may  take  the  place  of  the  lint  and 
collodion,  its  margins  being  fastened  to  the 
skin  by  collodion.  The  shields  invented  by 
Maurel  and  Buller  respectively  are  very 
serviceable  for  this  purpose. 

The  prophylaxis  of  blennorrhoea  neona- 
torum is  very  important,  and  should  form 
part  of  the  routine  of  lying-in  practice. 
Careful  disinfection  of  the  vagina  before 
and  during  birth,  and  the  most  minute  care 
in  cleansing  the  face  and  eyes  of  the  child 
with  a  non-irritating  disinfectant  (e.g.  solu- 
tion of  corrosive  sublimate,  1  in  1000),  im- 
mediately after  birth,  are  to  be  recommended. 
The  antiseptic  lotion  should  be  freely  poured 
into  the  eyes,  the  lids  being  held  open  for 
the  pm-pose.  The  method  of  Dr.  Crede  has 
found  very  general  acceptance,  and  is  a  good 
one.  It  is  as  follows : — While,  after  division 
of  the  umbiHcal  cord,  the  child  is  in  the  bath, 
the  eyes  are  carefully  washed  with  water 
from  a  separate  vessel,  the  Hds  being  scrupu- 


lously freed,  by  means  of  medicated  wool 
— absorbent  or  borated — of  blood,  sUme,  or 
smeary  substance ;  then,  before  the  child 
is  dressed,  a  few  drops  of  a  2  per  cent, 
solution  of  nitrate  of  silver  are  instilled  into 
the  eye. 

Treatment  of  Corneal  Comjjlications. — 
Many  surgeons  use  solution  of  the  sulphate 
of  eserine  (gr.  iv.  ad  Aq.  f^j.)  dropped  into 
the  eye  as  soon  as  any  corneal  complication 
arises  and  as  long  as  it  continues,  because 
this  drug  is  beheved,  in  addition  to  its 
myotic  power,  to  have  the  effect  of  reducing 
the  intra-ocular  tension  (a  circumstance  to 
be  desired  in  these  instances)  and  to  act, 
also,  as  an  antiseptic.  Its  power  to  reduce 
the  normal  intra-ocular  tension  is  not  great, 
and  its  antiseptic  action,  if  it  exists,  must 
be  very  insignificant,  while,  on  the  other 
hand,  in  the  writer's  opinion  at  least,  it  has 
a  decided  tendency  to  promote  iritis  in  these 
cases,  where  the  iris  is  so  liable  to  become 
inflamed  secondarily  to  the  corneal  process. 
For  these  reasons  the  writer  does  not  re- 
commend its  use  in  these  cases.  His  own 
practice  is  to  employ  atropine  here,  with  the 
object  of  diminishing  the  tendency  to  iritis, 
by  keepmg  the  muscles  of  the  iris  and  ciliary 
body  at  rest.  Only  if  a  marginal  ulcer  should 
perforate,  with  prolapse,  or  danger  of  pro- 
lapse, of  the  iris  into  the  opening,  woiild 
eserine  seem  to  be  indicated,  and  then  simply 
for  the  purpose  of  mechanically  drawing  the 
iris  out  of,  or  away  from,  the  perforation  by 
the  contraction  of  its  sphincter. 

On  the  first  appearance  of  an  infiltration 
or  ulcer  of  the  cornea,  besides  the  use  of 
atropine,  nothing  can  be  done  further  than 
the  steady  continuance  of  the  conjunctival 
treatment,  no  remission  or  relaxation  of 
which  is  indicated.  Greater  care,  however, 
is  required  in  everting  the  lids,  lest  pressure 
on  the  globe  might  cause  rupture  of  the 
ulcer ;  and,  when  a  case  of  acute  blennorrhoea 
of  the  conjunctiva  first  presents  itself,  the 
surgeon,  not  knowing  the  condition  of  the 
cornea,  must  use  the  utmost  caution  in 
making  his  examination,  and  yet  must 
never  fail  to  get  a  view  of  the  cornea  for 
the  purposes  both  of  prognosis  and  of  treat- 
ment. At  each  visit  the  cornea  must  be 
examined,  and  it  may  be  found  that,  as  the 
conjunctival  process  subsides,  the  corneal 
affection  also  progresses  towards  cure,  in- 
filtrations becoming  absorbed,  and  ulcers 
filling  up.  But,  even  though  the  conjunc- 
tiva be  improvmg,  and  still  more  so  if  it  be 
not,  the  corneal  process  may  progi'ess,  the 
infiltration  becoming  an  ulcer,  and  the  ulcer 
going  on  towards  perforation  by  becoming 
gradually  deeper.     (For  the  management  of 
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the  corneal  complications  see  Suppurative 
Keratitis,  Ulcers,  dc,  under  Cornea,  In- 
flammation of  the.) 

Central  capsular,  or  pyramidal,  cataract 
may  be  the  result  of  a  small  perforating 
corneal  ulcer  in  blennorrhcea  neonatorum. 
On  perforation  taking  place,  the  lens,  or 
rather  its  anterior  capsule,  comes  to  be  ap- 
plied to  the  posterior  aspect  of  the  cornea, 
owing  to  there  being  now  no  anterior  cham- 
ber, as  the  aqueous  humour  has  escaped 
through  the  opening.  The  pupillary  area 
is  soon  filled  with  fibrinous  exudation,  the 
opening  in  the  cornea  finally  becoming 
closed,  and  the  iris  and  lens  are  pushed  back 
into  their  places  by  the  aqueous  humour, 
which  has  again  collected.  Adherent  to 
the  anterior  capsule,  on  the  spot  which  lay 
against  the  cornea  and  which  corresponds 
with  the  pupillary  area,  is  a  morsel  of 
fibrin,  which  in  the  course  of  time  becomes 
absorbed  by  the  aqueous  humour.  Mean- 
while changes  have  been  produced  by  this 
exudation  on  the  corresponding  intracapsular 
cells,  which  result  in  a  small  permanent 
central  opacity  at  that  place,  where  there  is 
also  a  slight  elevation  of  pyramidal  shape 
over  the  level  of  the  capsular  surface.  This 
is  the  condition  called  central  capsular 
cataract,  and  rarely  results  from  corneal 
perforation  in  adults.     See  Cataract. 

It  will  frequently  occur  that,  on  the  sur- 
geon's visit  to  a  case  of  blennorrhcea  of  the 
conjunctiva,  he  will  find  the  margins  of  the 
eyeHds  gummed  together  by  sero-purulent 
secretion,  while  the  eyelids  are  bulged  out 
by  the  pent-up  fluid  behind  them.  The 
attempt  to  open  the  eye  should  then  be  very 
carefully  made,  lest  some  of  the  retained  pus 
spurt  into  the  surgeon's  eye.  The  surgeon 
should  also  be  most  careful  to  thoroughly 
wash  and  disinfect  his  hands  and  nails 
immediately  after  his  examination  is  con- 
cluded. 

Croupous  Conjunctivitis. — Causes. — 
Contagion.     Epidemic. 

Symptoms  and  Diagnosis. — This  disease 
is  chiefly  found  in  children,  and  is  not  com- 
mon. The  palpebral  conjunctiva  is  a  good 
deal  swollen,  and  is  covered  mth  a  dehcate 
smooth  grey  false  membrane  that  may  be 
peeled  off,  leaving  a  mucous  surface  under- 
neath, which  then  bleeds  little,  or  not  at 
all.  The  disease  is  not  a  severe  one,  and 
does  not  often  cause  secondary  corneal 
affections.  It  must  not  be  mistaken  for 
diphtheritic  conjunctivitis,  from  wliich  it 
is  easily  distinguished  by  the  readiness  with 
which,  in  it,  the  false  membrane  can  be  re- 
moved, and  by  the  vascular  condition  of  the 
underlying  mucous  membrane. 


Treatment.  —  Iced  compresses  to  the 
eyelids  during  the  croupous  stage,  with 
antiseptic  cleansing  of  the  conjunctival  sac 
(Sol.  hydrarg.  perchlor.,  1  in  2000,  or  SoL 
acid,  borac.  4  per  cent).  No  caustic  should 
be  used  in  this  stage,  as  it  is  apt  to  pro- 
duce corneal  changes.  Sulphate  of  quinine 
sprinkled  on  the  conjunctiva  is  praised  by 
some  surgeons  as  a  useful  appUcation  in  this 
stage.  When  the  false  membrane  ceases  to 
be  formed  a  sHght  blennorrhcea  comes  on, 
which  may  be  treated  on  the  principles 
above  laid  down. 

Diphtheritic  Conjunctivitis. — Causes. 
This  disease  is  very  rare  in  the  United 
Kingdom,  but  is  not  infrequent  in  some 
parts  of  Germany.  It  is  difficult  to  assign 
a  cause  for  it.  It  is  frequently  epidemic, 
and  is  extremely  infectious. 

Symptoms  and  Diagnosis. — There  is  no 
more  serious  ocular  disease  than  this,  for  it 
may  destroy  the  eye  in  twenty-four  hours, 
while  in  severe  cases  treatment  is  almost 
powerless. 

The  subjective  symptoms  of  its  initial 
stage  are  similar  to  those  of  blennorrhceic 
conjunctivitis,  although  the  pain  especially 
is  more  severe.  The  objective  symptoms 
differ  from  those  of  blennorrhcea,  in  that 
the  lids  are  excessively  stiff  from  plastic 
infiltration  of  the  subepithelial  and  deeper 
layers  of  the  conjunctiva,  while  the  sur- 
face of  the  mucous  membrane  is  smooth, 
and  of  a  greyish  or  pale  buff  colour.  The 
bulbar  as  well  as  the  palpebral  conjunctiva 
is  infiltrated  in  severe  cases.  If  an  attempt 
be  made  to  peel  off  some  of  the  superficial 
exudation,  the  surface  beneath  will  be  found 
of  the  same  colour,  not  red  and  vascular  as 
in  croupous  conjunctivitis.  This  stage  of 
infiltration  lasts  from  six  to  ten  days,  and 
constitutes  the  period  of  greatest  peril  to 
the  eye ;  for,  while  it  lasts,  sloughing  of  the 
cornea  is  extremely  apt  to  occur.  Towards 
the  close  of  the  first  stage  the  fibrinous  in- 
filtration is  eliminated  from  the  conjunctiva, 
which  gradually  assumes  a  red  and  succu- 
lent appearance,  and  secretes  a  purulent 
discharge.  This  constitutes  the  second  or 
blennorrhceic  stage.  A  third  stage  is  formed 
by  cicatricial  alterations  in  the  mucous 
membrane,  which  often  lead  to  symbleph- 
aron  or  xerophthalmos ;  so  that,  even  if 
the  patient  escape  corneal  complications  in 
the  first  and  second  stages,  other  dangers, 
almost  as  serious,  await  him  in  the  final 
See  Xerosis  or  Xerophthalmos. 

Corneal  complications  (infiltrations, 
ulcers)  are  most  likely  to  occur  in  the  first 
stage,  and  are  then  also  most  likely  to  prove 
destructive   to  the  eye.    The  earlier  they 
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appear  the  more  dangerous  are  they.  The 
corneal  complications  are  more  easily- 
managed,  if  they  do  not  appear  nntil  the 
blennorrhceic  stage  has  commenced,  or 
even  if  the  latter  stage  come  on  before  an 
ulcer  contracted  in  the  first  stage  has  ad- 
vanced far. 

Treatment. — In  the  first  stage,  warm 
fomentations  frequently,  with  antiseptic 
cleansing,  are  the  only  local  measures  for 
the  conjunctiva  admissible.  No  caustic  or 
astringent  apphcation  should  be  used.  In- 
ternally the  patient  should  be  treated  with 
iron  and  quinine,  and  generous  diet.  In 
the  second,  or  blennorrhceic,  stage,  careful 
caustic  appUcations  are  to  be  used.  Corneal 
ulcers  must  be  dealt  with,  whenever  they 
arise,  as  though  the  case  were  one  of  blen- 
norrhceic conjunctivitis.  When  the  puru- 
lent discharge  ceases,  solutions  of  soda, 
milk,  or  glycerine  may  be  prescribed  as 
lotions  for  the  conjunctiva,  to  arrest,  if 
possible,  the  xerophthalmos. 

Phlyctenular  Conjunctivitis.  — 
Causes, — The  strumous  constitution — as  in- 
dicated by  the  swollen  nose  and  upper  Up, 
and  sometimes  by  the  enlarged  lymphatic 
glands  in  the  neck,  and  by  eczema  of  the 
eyelids,  face,  and  external  ear,  and  catarrh 
of  the  Schneiderian  mucous  membrane — 
is  that  most  liable  to  this  affection,  the 
subjects  of  which  are  usually  children  up 
to  the  twelfth  or  thirteenth  year  of  age. 
Often,  however,  it  wiU  be  found  in  ap- 
parently strong  children  with  good  general 
health ;  but,  even  in  them,  there  is  probably 
some  allied  irregularity  of  nutrition,  of 
which  the  great  tendency  to  recurrence  of 
the  eye -affection  is  evidence. 

Pathology.  —  This  is  an  eczematous 
affection,  and  is  characterised  by  the  erup- 
tion of  vesicles  or  pustules  on  the  bulbar 
conjunctiva — so-called  phlyctenulae. 

Symjptoms. — Two  types  of  the  eruption 
are  to  be  recognised :  1.  The  soHtary,  or 
simple,  phlyctenula.  Of  this  there  may  be 
one  or  several,  varying  in  size  from  1  mm. 
CO  4  mm.  in  diameter.  Around  the  phlyc- 
tenula is  a  localised  vascular  injection,  but 
the  general  conjunctiva  is  normal.  At  first 
tJiere  may  be  shooting  pains  in  the  eye  and 
lacrymation,  but  these  soon  pass  away.  If 
a  phlyctenula  be  not  seated  close  to  the 
cornea — which  might  in  that  case  become 
infiltrated — the  affection  is  not  serious.  The 
length  of  time  reqmred  for  its  cure  depends 
on  the  size  of  the  phlyctenula,  varying  from 
seven  to  fourteen  days,  as  a  rule.  2.  The 
multiple,  or  miliary,  phlyctenules.  These 
are  minute,  like  grains  of  fine  sand,  and  are 
always  situated  on  the  limbus  of  the  con- 


junctiva (i.e.  that  portion  of  the  bulbar  con- 
junctiva which  immediately  surrounds  the 
margin  of  the  cornea),  winch  is  swollen. 
The  general  injection  and  swelling  of  the 
conjunctiva,  in  this  form,  is  considerable. 
The  lacrymation  and  photophobia  are  often 
very  great,  and  there  is  a  good  deal  of  con- 
junctival discharge.  This  form  is  very  apt 
to  appear  after  measles  and  scarlatina. 

Both  forms  are  Hable  to  extend  to  the 
cornea,  and  then  only  does  the  disease  be- 
come serious.  See  Cornea,  Inflammation 
of  the. 

Treatment. — The  sohtary  phlyctenula  is 
best  treated  with  the  yellow  oxide  of  mer- 
j  cury  ointment   (Pagenstecher's   Ointment : 
i  }Jc.  Hydrarg.  perox.  prsecip.  gr.  xxx.,  vaselin 
3J.),   of  which  a  bit  the  size   of  a  hemp- 
seed  should    be    put  into  the  eye  once  a 
day.     Or  a  small  quantity  of  pure  calomel 
I  dusted  into  the  eye  once  a  day  wiU  also 
i  cure.    This  last  remedy  should  not  be  used 
I  if — as  is  indeed  unlikely — iodide  of  potas- 
I  slum  is  being  at  the  same  time  taken  ia- 
;  temally,  for  then  iodide  of  mercury  is  Uable 
to  be  formed  in  the  conjunctiva. 

The  mihary  phlyctenular  conjunctivitis 
at  its  outset  should  be  treated  with  cold  or 
iced  appUcations ;  or,  at  most,  some  fireshly- 
j  prepared  solution  of  Liq.  chlori  (1  part 
I  Liq.  chlori,  9  parts  water),  may  be  dropped 
i  into  the  eye.  Later  on  Liq.  plumb,  dil.  or 
Sol.  arg.  nitr.  (gr.  v.  ad  Aquae  f3J.  and 
neutraUsed),  applied  to  the  everted  con- 
junctiva, are  suitable ;  or,  if  the  phlyctenular 
appearances  predominate  over  the  catarrhal, 
the  yeUow  oxide  of  mercury  ointment,  or 
insufflations  of  calomel,  may  be  preferred. 
When  the  cornea  is  slightly  affected  near 
the  margin,  in  cases  of  miliary  phlyctenulae, 
calomel,  or  the  yeUow  oxide  of  mercury  oint- 
ment, and  warm  fomentations  should  be  used. 
The  after-treatment  of  phlyctenular  con- 
junctivitis is  important,  in  order  to  prevent 
recurrence  of  the  affection.  It  consists 
in  the  insufflation  of  a  minute  quantity  of 
calomel  into  the  eye  once  a  day,  until,  on 
awaking  in  the  morning,  the  eye  is  foimd 
to  be  quite  free  firom  vascular  injection. 
This  after-treatment  may  require  to  be  con- 
tinued for  three  or  four  weeks. 

Conjunctival  Complication  of  Small- 
pox.— A  good  deal  of  uncertainty  has  pre- 
vailed with  regard  to  this  affection,  as  the 
initial  stages  were  not  observed  by  physicians 
owing  to  swelling  of  the  eyelids,  while  the 
ophthalmologist  saw  only  the  results  of 
the  process  in  the  period  of  convalescence 
from  the  general  disease,  or  later.  The 
following  embodies  the  view  of  Professor 
Horner,  who  made  a  special  study  of  this 
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matter  throughout   a   severe   epidemic    of 
smallpox. 

Smallpox  pustules  on  the  cornea  are 
extremely  rare.  Horner  saw  but  one  case. 
The  most  frequent  and  most  serious  mode 
of  attack  consists  in  a  greyish-yellow  in- 
filtration of  the  conjunctiva  close  to  the 
lower  margin  of  the  cornea,  not  extending 
to  the  fornix  conjunctivae,  nor  far  along  the 
inner  or  outer  margin  of  the  cornea.  It 
occurs  in  the  eruptive  stage,  and  is  to  be 
regarded  as  a  variolous  pustule.  This  infiltra- 
tion or  pustule  gives  rise  to  a  corneal  affec- 
tion, either  in  the  form  of  a  marginal  ulcer, 
or  as  a  deep  purulent  infiltration,  ulcerating, 
perforating,  leading  to  staphyloma,  purulent 
irido- choroiditis  and  panophthalmitis,  re- 
sults which  are  often  first  observed  long 
after  the  primary  conjunctival  affection  has 
disappeared.  The  germ  of  the  conjunctival 
affection  probably  makes  its  way  between 
the  eyehds.  This  theory  would  account  for 
the  constancy  of  the  position  of  the  primary 
affection — that  part  of  the  conjunctiva,  with 
closed  eyehds  and  eyeball  consequently 
rotated  upwards,  being  the  most  exposed  to 
particles  entering. 

TreatTnent. — On  this  ground  the  pro- 
phylactic use  of  boracic  acid  ointment  on 
lint  apphed  over  the  eyelids  is  to  be  re- 
conunended.  If  a  conjunctival  pustule  has 
already  formed  without  any,  or  with  only 
coromencing,  corneal  affection,  Horner  ad- 
vises the  destruction  of  the  pustule  with 
fresh  Liq.  chlori,  or  with  mitigated  lapis 
(Arg.  nitr.  1  part,  Potassse  nitr.  2  parts,  in 
the  soUd  form  as  stick),  carefully  neutrahsed 
with  solution  of  common  salt  after  apphca- 
tion.  Corneal  complications  are  treated  as 
in  blennorrhcea  or  diphtheritis  of  the  con- 
junctiva. 

The  frequency  with  which  the  eyes  be- 
come affected  varies  in  different  epidemics 
of  smallpox. 

Amyloid  Degeneration  of  the  Con- 
junctiva.— Cause. — This  rare  disease  is 
not  associated  with  amyloid  disease  in  any 
other  part  of  the  system.  It  seems  some- 
times to  be  developed  from  granular  ophthal- 
mia, but  occurs  also  as  a  primary  disease. 

Symjptoms  and  Diagnosis, — The  affected 
eyelid  is  much  swollen,  but  there  is  a  com- 
plete absence  of  all  inflammatory  symp- 
toms. The  patient  can  but  partially  elevate 
his  hd,  which  is  so  stiff  and  hard  that  it  is 
everted  only  with  difficulty  by  the  surgeon. 
The  conjimetiva  has  the  appearance  of 
white  wax.  The  positive  diagnosis  may 
be  made  by  submitting  a  small  portion 
(removed)  of  the  diseased  conjunctiva  to 
the  iodine  test. 


The  disease  attacks  chiefly  the  palpebral 
conjunctiva,  but  is  also  seen  in  the  bulbar 
portion.  It  ultimately  extends  to  the  car- 
tilage and  is  a  strictly  local  disease,  un- 
associated  with  amyloid  degeneration  in 
other  parts  of  the  system. 

Treatment. — When  feasible,  removal  of 
the  diseased  parts  by  the  knife  and  scrap- 
ing is  the  only  measure  possible. 

Tubercular  Disease  of  the  Con- 
junctiva.— This  is  an  extremely  rare  dis- 
ease. It  commences  in  the  bulbar  or 
palpebral  conjunctiva  as  small,  pale,  yel- 
lowish nodules,  which  soon  ulcerate.  The 
ulcers  are  apt  to  extend  very  widely,  in  one 
case  the  whole  of  the  bulbar  conjunctiva 
and  part  of  the  palpebral  conjunctiva  having 
become  involved.  The  margins  of  the 
ulcers  are  irregular  but  well-defined,  and 
their  floors  covered  with  a  pale  yellowish 
creamy  deposit.  The  surrounding  conjunc- 
tiva is  swollen,  and,  if  the  palpebral  con- 
junctiva be  much  involved,  the  lid  becomes 
enlarged  in  every  dimension. 

Symptoms. — There  is  often  no  pain,  or 
only  a  slight  burning  sensation ;  but,  again, 
when  the  ulceration  is  extensive,  very  severe 
pain  may  come  on. 

Diagnosis. — Secondary  syphilitio  disease 
is  that  most  apt  to  simulate  the  appearances 
of  tubercular  disease  in  the  conjunctiva. 
The  absence  of  a  syphilitic  taint,  the  pre- 
sence of  tubercular  disease  elsewhere  in 
the  system,  or  the  existence  of  well-marked 
family  tuberculosis  would  all  point  to  the 
disease  being  of  tubercular  nature  ;  but  the 
most  certain  method  of  diagnosis  will  lie 
in  the  microscopic  examination  of  morsels 
removed  from  the  nodules  or  ulcers,  and, 
above  all,  in  inoculation  experiments  made 
with  such  morsels. 

Treatm,ent. — Tonics,  especially  cod-liver 
oil,  are  indicated.  But  inasmuch  as  the 
disease  is  apt  to  spread  to  other  tissues  of 
the  eye  (cornea,  sclerotic,  fris,  choroid),  the 
destiny  of  these  eyeballs  is,  probably  in 
most  cases,  enucleation.     H.  E.  Swanzy. 

CONJUNCTIVA,   Injuries  of  the.— 

Foreign  bodies  frequently  make  their  way 
into  the  conjunctival  sac  and  cause  much 
pain,  especially  if  they  get  under  the  upper 
lid,  by  reason,  chiefly,  of  their  coming  in 
contact  with  the  corneal  surface  during 
motions  of  the  lid  and  of  the  eye. 

If  the  foreign  body  be  under  the  lower 
lid  it  is  found  by  drawing  the  Hd  down, 
and,  provided  it  be  not  actually  embedded 
in  the  tissue,  it  is  readily  removed  with  a 
camel' s-hair  pencil,  or  wich  the  comer  of  a 
soft  handkerchief.    But  if  the  foreign  body 
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be  under  the  upper  lid,  it  is  necessary  to 
evert  the  latter  before  it  can  be  reached, 
Should  the  foreign  body  be  embedded  in 
the  conjunctiva  it  will  require  to  be  re- 
moved with  a  needle  suitable  for  the 
purpose ;  and  the  little  proceeding  will  be 
made  easier,  both  for  patient  and  surgeon, 
by  the  instillation  of  a  few  drops  of  solution 
of  cocaine  (two  per  cent.)  into  the  eye. 

The  conjunctiva  is  frequently  implicated 
in  severe  injuries  of  the  eyelids  or  eyeball ; 
but  the  consideration  of  these  cases  does 
not  come  within  the  scope  of  this  article. 
The  most  common  form  of  injury,  which 
may  involve  the  conjunctiva  only,  is  a  burn, 
by  fire,  acid,  or  lime. 

In  the  case  of  a  strong  acid  getting  into 
the  eye,  if  the  patient  be  seen  soon  after 
the  occurrence,  the  whole  conjunctival  sac 
should  be  weU  washed  out  with  an  alkaline 
solution  ;  while,  in  the  case  of  lime,  a  solu- 
tion of  a  weak  mineral  acid  is  indicated  for 
the  purpose.  Cocaine  may  be  employed  to 
relieve  the  pain.  Subsequently,  protection 
of  the  eye,  with  the  use  of  olive  or  castor 
oil  dropped  into  it,  will  best  promote  the 
healing  process. 

In  the  case  of  a  severe  burn  of  the  con- 
junctiva the  resulting  cicatrix  is  liable  to 
produce  a  more  or  less  extensive  union  of 
the  eyelid  to  the  eyeball  (symblepharon), 
which  often  interferes  with  the  motions  of 
the  latter,  or  even  with  vision  if  the  cornea 
be  obscured.  No  measures  taken  during 
the  healing  process  can  prevent  symble- 
pharon if  the  degree  of  the  burn  be  such  as 
to  bring  it  about. 

In  many  cases  it  becomes  desirable  to 
relieve  the  symblepharon  by  operation. 
The  mere  dissection  of  the  lid  firom  the 
eyeball,  with  the  interposition  between  the 
two  of  morsels  of  oiled  lint,  &c.,  proves 
futile  in  these  cases.  It  is  always  necessary 
to  cover  one  or  other  of  the  resulting 
wounded  surfaces  with  a  layer  of  mucous 
membrane,  in  order  to  prevent  recurrence 
of  the  condition.  This  can  be  effected  in 
some  cases  by  transplantation  of  conjunc- 
tival flaps  with  pedicle  from  a  healthy 
portion  of  the  eyeball,  according  to  the 
proceeding  of  Teale  {OpTithal.  Hosp.  Bep. 
vol.  iii.),  or  of  Kuapp  {Archivfilr  Ophthal- 
mologie,  vol.  xiv.  pt.  1).  A  more  univer- 
sally applicable  method  is  the  transplanta- 
tion of  conjunctival  flaps  without  pedicle 
from  another  patient  on  the  occasion  of 
enucleation  of  an  eyeball,  or  from  a  rabbit's 
eye,  or  of  a  portion  of  mucous  membrane 
from  the  lips,  or  from  the  vagina  (Stellwag). 
The  chief  precautions  necessary  for  success 
in  this  proceeding  are  : — That  the  flap  to  be  [ 


transplanted  be  not  applied  in  its  position 
until  all  bleeding  in  the  latter  place  has 
ceased ;  that  the  flap  be  nothing  more 
than  mucous  membrane,  all  submucous 
tissue  being  carefally  removed  ;  that  it  be 
sufficiently  large  to  cover  the  surface  with- 
out stretching  (and  it  is  to  be  remembered 
that  the  flap  shrinks  to  two -thirds  of  its 
size  after  being  detached  from  its  own  bed) ; 
that  the  flap  be  kept  moist  and  warm 
during  the  period,  as  short  as  possible, 
which  elapses  between  its  detachment  and 
its  adjustment;  and,  finally,  that  it  be 
kept  firmly  in  its  new  position  by  a  suffi- 
cient number  of  points  of  interrupted 
suture.  H.  E.  Swanzy. 

CONTRE-COUP.  See  Head-Injuries, 
Diagnosis  of. 

CONTUSIONS.     See  Bruises. 

COPAIBA-RASH.— Copaiba  not  only 
causes  disturbances  in  the  digestive  canal, 
but  may,  as  it  is  eliminated  in  the  breath 
and  perspiration,  give  rise  to  certain  sHght 
afifections  of  the  respiratory  and  cutaneous 
surfaces.  The  skin  affection  consists,  in 
most  instances,  in  a  bright  red  roseolar 
eruption,  which  is  to  be  found  chiefly  on 
the  back  of  the  neck  and  arms,  and  on 
the  chest.  This  eruption,  which  usually 
causes  much  itching,  appears  very  soon 
after  the  first  dose  of  copaiba  has  been 
taken,  but  often  persists  for  several  days 
after  the  administration  of  the  balsam  has 
been  discontinued.  It  is  never  the  cause 
of  any  marked  febrile  disturbance.  The  so- 
called  copaiba-rash  of  which  this  is  the  most 
frequent  form  seems  to  be  due  to  the  irri- 
tating action  of  this  remedy  on  a  skin  that 
is  predisposed  to  become  affected  with  some 
form  or  other  of  eruption.  In  some  cases 
the  rash  is  a  well-marked  and  painful 
urticaria,  in  others  it  is  decidedly  papular, 
and  in  others,  again,  it  consists  of  small 
dusky  patches. 

CORACOID  PROCESS,  Fracture  of 
the. — This  process  may  be  broken  through 
at  any  part  between  its  tip  and  its  base. 
The  injury  which,  however,  is  extremely 
rare,  is  caused  only  by  great  direct  violence, 
as  when  a  wheel  passes  over  the  shoulder. 
It  is  often  combined  with  other  lesions,  e.g. 
dislocation  or  fracture  of  the  upper  end  of 
the  humerus,  or  of  the  clavicle.  When  the 
fracture  is  beyond  the  coraco-clavicular 
ligaments  the  fragment  is  drawn  down  by 
the  muscles  connected  with  it ;  but  when  the 
process  is  broken  at  its  base  the  ligaments 
prevent  any  marked  displacement,  and  the 
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only  symptoms  are  mobility,  crepitus,  and 
pain ;  but  these  are  often  obscured  by 
swelling,  or  by  other  lesions  that  are 
present. 

The  treatment  consists  in  supporting 
the  elbow,  brought  forward  across  the 
chest,  in  a  sling,  so  as  to  keep  the  muscles 
at  rest.  Howard  Marsh. 

CORNEA,  Examination  of  the. — Ana- 
tomically, the  cornea  is  usually  regarded  as 
consisting  of  five  layers,  namely,  the  epi- 
thelium; the  anterior  elastic  layer  (Rei- 
chert's  or  Bowman's)  ;  the  fibro-cellular 
substance,  or  substantia  propria ;  the  pos- 
terior elastic  membrane  (Demours'  or  Des- 
cemet's);  and  the  endothelium.  Embryo- 
logically,  however,  there  are  only  three 
layers,  namely,  (1)  the  epithelium  and 
anterior  elastic  membrane;  (2)  the  proper 
substance ;  and  (3)  the  posterior  elastic 
membrane  with  its  endothelium.  Each  of 
these  embryonic  layers  has  a  peculiar 
mode  of  development,  and  there  are  sig- 
nificant differences  in  their  origin.  The 
anterior  layer  is  derived  from  the  ex- 
ternal layer  of  the  blastoderm  or  epiblast, 
and  is  continuous  with  the  epidermis  of  the 
external  integument,  while  the  middle  and 
posterior  layers  are  derivatives  of  the  me- 
soblast,  and  are  therefore  related  to  all  the 
fibro-vascular  structures  of  the  body,  in- 
cluding bones,  muscles,  blood-vessels,  and 
cutis.  This  relationship  extends  not  only 
to  the  mode  of  development  and  the  nutri- 
tion, but  also  to  pathological  changes  of 
these  several  systems.  Lesions  of  the 
epitheUal  layer  of  the  cornea  resemble 
those  of  the  epidermis  and  superficial  layer 
of  the  dermis,  and  are  associated  with 
them;  lesions  of  the  proper  substance  are 
associated  with  those  of  the  fibro-vascular 
structures  of  the  body ;  while  lesions  of 
the  posterior  layer  are  often  associated 
with  toxaemic  states  in  which  the  serous 
or  synovial  membranes  are  implicated.  As 
concrete  examples  we  may  take  the  associa- 
tion of  phlyctenular  keratitis  with  eczema 
in  strumous  persons,  interstitial  keratitis 
with  manifestations  of  hereditary  syphilis, 
keratitis  punctata  with  gonorrhoeal  rheu- 
matism. 

The  cornea  is  nourished  partly  by  blood 
and  partly  by  lymph.  The  blood-vessels 
are  derived  from  branches  of  the  anterior 
cihary  arteries,  and  are,  in  health,  found 
only  at  the  peripheral  portion  of  the  an- 
terior surface,  where  they  form  dehcate 
loops  near  the  corneal  margin,  and  anasto- 
mose with  the  vessels  of  the  conjunctiva. 
The  posterior  layer  and  the  proper  sub- 


stance of  the  cornea  are  nourished  by  the 
aqueous  himiour,  which  gains  access  to 
them  through  the  lymphatic  spaces  of 
Fontana,  and  through  the  stomata  in  the 
endotheHum.  Consequently,  the  integrity  of 
these  layers  depends,  more  or  less  directly, 
upon  a  healthy  state  of  the  cihary  body 
and  iris,  by  which  the  aqueous  humour  is 
secreted.     See  Ciliary  Body  ;  Iris. 

The  cornea  is  innervated  by  branches 
of  the  ciliary  and  conjimctival  nerves.  The 
greater  number  of  the  nerve-branches  enter 
the  deeper  layers  of  the  cornea,  and  lose 
their  myelin  sheaths.  They  then  form 
plexuses  in  the  stroma,  from  which  fine 
branches  pass  forwards  to  penetrate  the 
anterior  elastic  membrane.  Here  they  are 
arranged  in  a  fine  sub-epitheHal  plexus, 
from  which  fibrillae  are  given  off  to  end  be- 
tween the  epithehal  cells  as  free  terminals 
or  in  corpuscles. 

Pathology. — In  the  economy  of  the  eye 
and  vision  the  cornea  has  at  least  three 
separate  functions  to  perform.  First,  by 
its  texture  and  general  construction  it  fills 
in  and  supports  the  anterior  segment  of  the 
globe.  Second,  by  its  transparency  it  per- 
mits the  admission  of  light  within  the  eye. 
Third,  by  its  curvature  it  so  refracts  this 
light  that,  after  passing  through  the  diop- 
tric media,  it  is  brought  to  a  focus  upon 
the  retina.  Alterations  of  any  one  or  more 
of  these  functions  constitute  disease.  Al- 
terations in  nutrition  of  the  cornea  may 
affect  either  its  texture,  or  its  translucency, 
or  its  curvature.  The  cornea  may  also  be 
the  site  of  neoplasmata  of  an  epithelioid  or 
of  a  sarcomatous  nature ;  but  these  are  rare. 

Physical  Examination. — In  examining 
the  cornea  it  is  necessary,  not  only  to  search 
the  surface,  but  also  the  substance  and  the 
posterior  layer.  Attention  should  also  be 
given  to  the  adjacent  structures,  more  par- 
ticularly the  circumcorneal  blood-vessels, 
the  anterior  chamber,  and  the  iris.  This 
can  best  be  done  by  adopting  a  definite  plan 
of  inspecting  by  direct  light,  by  obhque  illu- 
mination, by  the  ophthalmoscopic  mirror, 
and  by  palpation. 

1.  Examination  of  the  cornea  by  direct 
Hght  is  most  conveniently  done  by  placing 
the  patient  opposite  a  window,  so  as  to 
obtain "  a  reflection  of  the  window  on  the 
cornea.  If  the  eye  be  made  to  follow  the 
observer's  finger,  moving  in  various  direc- 
tions of  the  visual  field,  it  is  easy  to  ob- 
serve whether  the  poHsh  and  lustre  of  the 
surface  is  disturbed  or  not.  If  the  surface 
be  intact  the  image  will  be  unbroken  in 
every  position  ;  but  if  it  be  uneven,  whether 
jfrom  cicatrisation,  ulceration,  or  the  pre- 
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sence  of  a  foreign  body,  the  reflection  is 
broken. 

2.  In  oblique  or  focal  illumination,  the 
patient  is  placed  by  the  side  of  a  lamp, 
while  the  hght  is  concentrated  on  the 
cornea  by  a  convex  lens  of  about  three-inch 
focal  length.  By  this  means,  not  only  the 
surface,  but  the  substance  and  deeper  layers 
of  the  cornea  may  be  thoroughly  examined 
for  opacities,  foreign  bodies,  or  breaches  of 
continuity. 

3.  Transmission  of  light  into  the  eye  by 
means  of  the  ophthalmoscopic  mirror  not 
only  discloses  the  presence  of  opacities,  but 
is  often  the  only  means  of  discovering  ir- 
regularities of  conical  cornea,  semi-trans- 
parent facets,  or  fine  nebulae. 

4.  Palpation  is  less  applicable  to  the 
cornea  than  to  some  other  organs,  but  it 
may  assist  diagnosis,  either  by  eliciting 
alterations  of  tension  or  of  sensibility.  In 
health  the  cornea  is  exquisitely  sensitive 
to  touch,  but  in  some  neiu-opathic  states  it 
may  be  hypersesthetic  or  anaesthetic  in  iso- 
lated portions,  or  throughout  its  whole 
extent.  John  Tweedy. 

CORNEA,  Inflammation  of  the.— 
Keratitis  or  Corneitis. — The  phenomena 
that  follow  the  impaction  of  a  foreign  body 
on  the  cornea  are  well  known.  At  first, 
there  is  sudden  smarting,  spasmodic  clo- 
sure of  the  Hds,  profase  lacrymation,  and 
redness  of  the  conjunctiva.  If  the  par- 
ticle be  not  removed,  the  manifestations 
soon  undergo  some  change.  The  smart- 
ing pain  is  displaced  by  a  dull  aching 
throb  above  the  eyebrow  and  down  the  side 
of  the  nose,  and  the  sight  is  dimmed.  Co- 
incidently,  for  some  distance  around  the 
foreign  body  the  cornea  becomes  hazy,  and 
a  well-defined  zone  of  congested  blood- 
vessels appears  around  the  margin.  Still 
later — especially  if  the  injury  be  very 
severe,  and  the  foreign  body  possess  infec- 
tive properties — the  haziness  may  increase 
in  extent  and  in  intensity;  the  surface  of 
the  cornea  ulcerates,  pus  infiltrates  the 
laminae  and  invades  the  anterior  chamber. 
Eventually  perforation  may  occur,  followed 
by  prolapse  of  the  iris  and  probable  de- 
struction of  the  globe.  Inflammation  of 
the  cornea  may,  however,  be  induced  by 
injury  and  yet  the  subsequent  course  be 
different,  the  series  of  tissue  changes  cul- 
minating in  one  or  other  of  the  forms  of 
keratitis  described  below ;  or  inflamma- 
tion may  begin  without  any  appreciable 
injury.  The  subjective  symptoms  vary 
greatly  hi  the  difierent  forms  of  keratitis. 
There  is  always  more  or  less  pain,  together 


with  impairment  of  sight.  Speaking  gene- 
rally, it  may  be  said  that  inflammation  of 
the  anterior  layer  is  more  painful  than  in- 
flammation of  the  middle  and  posterior 
layers;  whereas  the  impairment  of  sight 
is  usually  greater  in  inflammation  of  the 
middle  and  posterior  layers  than  of  the 
anterior  layer. 

Pathology. — In  all  forms  of  keratitis, 
whether  the  inflammation  affect  the  super- 
ficial or  the  deeper  layers,  there  is  an 
appreciable  alteration  of  texture,  consisting 
of  an  increase  in  the  number  of  cellular 
elements  and  an  accumulation  of  fluid. 
The  canaUculi  of  the  cornea  are  distended 
with  fluid  and  with  cells.  The  precise 
origin  of  these  cells  has  not  been  definitively 
determined.  According  to  Cohnheim  and 
his  disciples,  aU  are  derived,  by  a  process 
of  diapedesis,  from  the  adjacent  blood- 
vessels, and  are  in  no  degree  due  to  the 
proUferation  of  the  fixed  corpuscles,  as  for- 
merly behoved,  and  as  Bottcher  still  main- 
tains. Experimental  evidence  goes  to  show 
that,  in  the  earher  stages  of  keratitis,  the 
cells  which  first  congregate  are  entirely 
migratory,  inasmuch  as  they  are  met  with 
before  the  fixed  corpuscles  have  had  time 
to  multiply.  Indeed,  the  advocates  of  the 
migratory  theory  allege  that  the  fixed  cor- 
puscles do  not  prohferate  at  all,  so  long  as 
inflammation  contiaues.  "Whatever  change 
they  may  undergo  is  of  a  retrogressive 
character.  Strieker,  Norris,  Fuchs,  and 
others  believe  that  the  cellular  elements  of 
inflammation  are  d.erived  from  both  sources. 
The  truth  may  be "  that  the  nature  and  de- 
gree of  the  inflammation  determine  what 
share  the  blood-vessels  and  what  the  tissue- 
elements  shall  take  in  furnishing  new  cells. 
If  the  inflammation  be  shght,  the  fixed 
corpuscles  may  supply  some  of  the  cells ; 
but,  if  it  be  severe,  these  cihary  and  con- 
junctival blood-vessels  are  probably  the  sole 
contributors. 

The  disposition  which  the  ceU-infiltra- 
tion  assumes  differs  in  the  different  layers 
of  the  cornea.  When  the  epithehal  layer  is 
affected,  the  leucocytes  are  commonly  col- 
lected into  isolated  masses,  which  are  called 
'  phlyctenules  '  or  '  pustules.'  When  the 
middle  layer  is  affected  the  infiltration  i^^ 
more  diffused.  When  the  posterior  layers 
are  affected  the  inflammatory  product  con- 
sists maialy  of  a  serous  effusion  into  the 
anterior  chamber,  and  of  deposit  of  lymph 
and  leucocytes  upon  the  endothehum,  cor- 
responding exactly  with  the  changes  that 
occur  in,  say,  serous  pleuritig.  When  the 
inflammation  affects  the  j^roper  substance, 
the  new  cells  and  the  fluid  are  at  first  con- 
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fined  to  pre-existing  channels ;  but  later,  the 
fibrilloe  are  destroyed,  partly  by  softening 
and  pressure,  and  partly  by  the  corroding 
action  of  the  leucocytes.  As  soon  as  the 
fibrilla3  are  broken  the  cells  wander  through 
the  disintegrated  cornea,  or  collect  into  a 
circumscribed  cavity  to  form  an  *  abscess.' 
If  the  softening  and  disintegration  lead  to 
an  opening  on  the  external  surface,  the 
lesion  is  called  an  '  ulcer  ';  if  to  an  opening 
through  the  posterior  layer,  with  escape  of 
pus  into  the  anterior  chamber,  it  is  called 
'  hypopyon.' 

Bepair. — The  amount  and  character  of 
repair  which  takes  place  in  the  cornea  de- 
pend upon  the  degree  of  inflammation.  If 
only  the  epithehum  have  been  impHcated, 
it  is  reproduced  without  leaving  any  scar, 
but  if  any  portion  of  the  anterior  elastic 
membrane  or  the  fibrous  substance  have 
been  destroyed,  a  cicatrix  will  always  re- 
main to  record  the  fact.  When,  however, 
the  inflammation  of  the  cornea  has  been 
sHght,  the  exuded  fluid  and  cells  are  ab- 
sorbed, while  the  fixed  corpuscles  assume 
great  nutritive  and  formative  activity,  and 
finally  restore  the  tissues  to  their  former 
state  of  integrity ;  if  more  severe,  many  of 
the  fixed  corpuscles  will  have  perished,  and 
the  leucocytes  must  participate  in  the  re- 
parative process,  and  then  restoration  is 
not  so  perfect.  If  an  appreciable  portion 
of  tissue  have  been  destroyed,  the  loss  is 
made  up  almost  entirely  by  migration  cells, 
new  blood-vessels  being  developed  to  sup- 
ply the  nutrient  material.  This  process  is 
known  as  '  granulation  '  and  '  cicatrisation.' 
By  it  perfect  restoration  to  the  normal  state 
never  takes  place,  the  site  being  ever  after- 
wards indicated  by  an  opacity,  which  con- 
sists of  scar -tissue.  As  the  reparative  pro- 
cess approaches  completion,  the  new  vessels 
gradually  shrinlv,  and  ultimately  disappear. 
See  Opacities  of  the  Cornea^  under  Cornea, 
Ulceration  of  the. 

Causes. — The  causes  of  keratitis  are 
twofold,  namely,  predisposing  and  exciting. 

The  predisposing  causes  may  be  {a) 
general,  or  (6)  local. 

The  chief  general  predisposing  causes 
are — age,  diathesis,  occupation.  Plilycte- 
n  ular  keratitis  (q.  v.)  occurs  most  frequently 
between  the  ages  of  three  and  fifteen 
years  ;  interstitial  Iceratitis  (q.  v.)  between 
«ight  years  and  twenty  ;  whereas  Iceratitis 
punctata  (q.v.)  is  most  frequent  between 
the  ages  of  seventeen  and  thirty.  Dia- 
thesis plays  an  important  part  in  keratitis. 
Scrofula  and  syphihs  each  notoriously  de- 
termines a  pecuhar  form  of  keratitis,  and 
there  is  reason  to  believe  that  the  arthritic 


diathesis,  gonorrhoea,  and  toxaemia  states 
may  be  the  predisposing  conditions  of 
inflammation  of  the  lining  membrane  of 
the  anterior  chamber — keratitis  punctata. 

Among  the  local  predisposing  causes 
are  acute  or  chronic  congestions  or  mflam- 
mations  of  the  conjunctiva ;  impaired  in- 
nervation of  the  eyeball,  either  from  dis- 
ease of  the  fifth  nerve,  or  from  disorders  of 
the  sympathetic,  or  from  dental  irritation, 
or  fi^om  a  tumour  encroaching  upon  the 
medulla  oblongata.  Morbid  states  of  asso- 
ciated and  correlated  tissues  may  also  pre- 
dispose to  keratitis.  In  inflammation  of  the 
ciliary  body,  for  exajuple,  the  quahty  of  the 
aqueous  humour  is  altered,  and  the  nutri- 
tion of  the  cornea  is,  in  consequence,  pre- 
judicially affected,  and  the  resistance  of 
the  tissue  thereby  diminished.  The  vascular 
engorgement  of  the  front  portions  of  the 
eyeball,  which  is  associated  with  uncor- 
rected or  miscorrected  errors  of  refraction, 
may  render  the  cornea  susceptible  to  in- 
flammation from  shght  exciting  causes. 

The  exciting  causes  are,  however,  the 
factors  that  initiate  the  characteristic  pa- 
thological phenomena.  These  agents  are 
always  of  the  nature  of  *  irritants,'  whether 
material,  chemical,  thermal,  or  organic. 
Foreign  bodies,  acids,  alkalies,  sparks,  or 
infective  fluids  and  particles,  such  as  may 
occur  in  purulent  conjunctivitis  or  in  the 
accumulated  contents  of  an  obstructed 
lacrymal  sac,  or  other  septic  fluids,  are  the 
most  common  exciting  causes  of  keratitis. 

Treatment.  —The  objects  to  be  aimed  at 
are :  (1)  to  relieve  pain  ;  (2)  to  arrest  the 
progress  of  the  inflammation ;  (3)  to  ]3ro- 
mote  early  and  rapid  resolution ;  (4)  to 
prevent  complications  ;  and  (5),  if  possible, 
to  ob\date  recurrence. 

Happily,  those  measures  which  are  cal- 
culated to  attain  any  one  of  these  ends 
may  be  trusted  to  reach  the  others.  In  all 
cases  the  indications  suggested  by  a  survey 
of  the  various  predisposing  and  exciting 
causes  should  be  carefully  followed.  In 
the  beginning  of  the  treatment,  not  only 
must  actual  extraneous  substances  be  re- 
moved, but  precautions  must  be  taken  to 
protect,  as  far  as  practicable,  the  eyes  from 
irritating  influences  of  every  kind.  Rest 
of  the  eyes  is  always  desirable  and  often 
obligatory. 

It  cannot  be  too  strongly  insisted  upon 
that,  in  the  early  stages  at  all  events,  the 
treatment  must  be  of  a  soothing  and  se- 
dative character.  Stimulating  applications 
:  are  contra-indicated  imtil  resolution  is  well 
j  advanced,  and  are  then  only  justifiable  if 
j  the  reparative  process  seems  to  flag. 
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One  of  the  most  convenient  and  efficient 
remedies  for  the  rehef  of  pain,  and  for 
favourably  affecting  the  inflammatory  pro- 
cess, is  moist  warmth,  either  in  the  form  of 
vapour  or  fomentations,  simple  or  medi- 
cated. Of  the  medicated  appHcations,  decoc- 
tion of  poppies,  or  a  solution  of  extract 
of  belladonna  (gr.  iv.-viij.  ad  f^j.),  is  the 
most  accessible  and-the  best.  These  should 
be  used  every  two,  three,  or  four  hours, 
according  to  the  severity  of  the  pain.  In 
the  intervals  the  lids  should  be  kept  tied 
up  with  a  hght  compress  saturated  in  the 
fomentation,  except  when  there  is  much 
conjunctival  or  lacrymal  secretion.  Per- 
manent compresses  are  unsuited  to  cases 
in  which  there  is  much  secretion. 

In  addition  to  these  external  applica- 
tions, a  solution  of  atropine  (gr.  ij.-iv.  ad 
f^j.),  should  be  dropped  inside  the  lids  two 
or  three  times  a  day,  or  oftener,  according 
to  circumstances.  The  benefits  of  atropine 
are  manifold.  It  is  anodyne,  mydriatic, 
and  antiphlogistic.  It  has  an  additional  use 
in  putting  the  muscular  tissue  of  the  iris, 
ciUary  body,  and  choroid  at  rest.  Solutions 
of  eserine  or  pilocarpine  (gr.  j.-iv.  ad  f5J.) 
are  preferred  by  many  practitioners  for 
S'Uperficial  corneal  ulcerations.  According 
fco  the  writer's  experience  it  is  not  suitable 
in  the  earHest  stages ;  and  at  any  time  it 
is,  perhaps,  most  serviceable  when  the  in- 
flammation is  marginal.  Eserine,  or  other 
myotic,  is  especially  indicated  whenever 
the  tension  of  the  eyeball  is  increased,  pro- 
vided there  be  no  iritis. 

If  the  pain  be  severe,  and  more  particu- 
larly if  it  be  supraorbital,  the  appHcation 
of  one  or  two  leeches  to  the  inner  angle  of 
iihe  orbit  or  over  the  malar  bone,  followed 
by  hot  fomentations,  will  seldom  fail  to  give 
relief.  Local  depletion  answers  best  in  the 
early  or  vascular  stages  of  the  inflamma- 
tion, or  at  the  beginning  of  exacerbations 
of  an  existing  inflammation. 

As  the  cornea  is  always  Hable  to  be  in- 
fected by  morbid  secretions  of  the  conjunc- 
tival or  the  lacrymal  sac,  cleanliness  and 
drainage  should  be  ensured.  Secretions 
should  not  be  allowed  to  collect,  and  those 
that  are  present  should,  as  far  as  practicable, 
be  rendered  innocuous.  Antiseptic  prepara- 
tions of  some  kind  may  be  needed;  but 
care  must  be  exercised  in  their  selection. 
For  instance,  solutions  of  carboHc  acid  are 
too  irritating,  and  solutions  of  permanganate 
of  potash  are  equally  inappHcable  on  account 
of  their  solvent  action  on  the  corneal 
cement.  The  safest  and  best  preparations 
are  solutions  of  boracic  acid  (gr.  iij.-viij. 
ad  f5J.),  sulpho-carbolate  of  soda  (gr.  v.-x. 
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ad  f5J.),  perchloride  of  mercury  (gr. 

ad  fjj.),  sulphate  of  quinine  (gr.  iv.  ad  t^jTf, 

and  iodoform  ointment  (gr.  iij.-x.  ad  5J.). 

"While  it  is  indisputable  that,  both  for  the 
relief  of  pain  and  for  completeness  of  the 
ultimate  recovery,  the  treatment  of  kera- 
titis must  be  pre-eminently  local,  internal 
remedies  are  not  to  be  despised.  The  drugs 
most  likely  to  ease  pain  are  croton-chloral 
hydrate,  in  three -grain  doses  every  half- 
hour,  with  or  without  small  doses  of  gel- 
semin ;  juice  of  conium,  in  one-drachm 
doses  every  two  to  four  hours ;  opium,  either 
as  compound  soap  pill  or  compound  ipeca- 
cuanha powder.  Mild  aperients  and  altera- 
tives are  useful  adjuvants.  A  mercurial 
purge  at  the  beginning  of  keratitis,  especi- 
ally when  this  is  due  to  injury,  often  gives 
distinct  relief,  and  favours  the  action  of  the 
local  remedies.  In  the  diathetic  inflamma- 
tions, appropriate  constitutional  treatment 
is  of  course  required.  It  is,  however,  well 
not  to  be  too  precipitate  in  adopting  '  a 
tonic  plan  of  treatment.'  This  caution 
appHes  especially  to  the  employment  of 
ferruginous  preparations.  Iron  almost  in- 
variably does  harm  in  the  irritation- stage  of 
keratitis,  although  it  may  otherwise  seem 
to  be  indicated  by  anaemia  and  general  de- 
bihty. 

After  the  acute  symptoms  have  sub- 
sided, and  reaction  is  advanced,  the  pro- 
cess of  repair  may  often  be  expedited  by 
the  occasional  application  of  mild  stimu- 
lants, such  as  the  yellow  oxide  of  mercury 
ointment  (gr.  iij.-xv.  ad  5J.),  powdered 
calomel,  and  weak  perchloride  of  mercury 
lotion.  Still  later,  when  cicatrisation  has 
begun,  these  applications  may  be  advan- 
tageously combined  with  light  frictions  of 
the  Hds  over  the  cornea.  Friction  (massage) 
systematically  employed  certainly  promotes 
the  absorption  of  the  inflammatory  pro- 
ducts, and  thereby  minimises  the  subse- 
quent opacity. 

Counter-irritation  by  means  of  a  blister 
behind  the  ear,  or  still  better  over  the  tem- 
ple or  forehead,  is  often  beneficial  in  chronic 
keratitis  ;  but  in  acute  keratitis  its  value  is^ 
to  say  the  least,  equivocal.  The  same  re- 
mark appHes  to  setons. 

If  haziness  or  opacity  remain  about  the 
centre  of  the  cornea  while  the  margin  be- 
comes clear,  an  artificial  pupil  may  be 
made  opposite  the  clear  cornea.  See  Iris, 
Diseases  of  the  ;  Iridectomy. 

Finally,  it  should  be  remembered  that 
when  once  a  cornea  has  been  inflamed  it 
is  liable  to  recurrences  on  slight  provoca- 
tion. Hence,  the  importance  of  abstaining 
from   close   appHcation   of  the   eyes  until 
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repair  has  had  tune  to  become  thoroughly 
estabhshed,  and  for  some  time  after. 

Forms  of  Keratitis. — Inflammation  of 
the  cornea  has  been  variously  classified. 
Sometimes  the  classification  is  based  on 
the  character  of  the  inflammation  or  the 
stage  of  the  inflammatory  process,  or  its 
results,  as  exudative,  infiltrative,  suppura- 
tive, or  ulcerative  ;  sometimes  on  the  ap- 
pearance of  the  cornea,  whether  it  be  vas- 
cular or  not ;  sometimes  on  the  constitu- 
tional condition  with  which  the  inflam- 
mation is  associated,  as  struma,  syphihs, 
rheumatism,  &c.  In  this  article  it  is  pro- 
posed to  classify  them  according  to  the  re- 
lations and  affinities  disclosed  by  the  study 
of  the  embryology  and  physiology  of  the 
cornea.  Keratitis  may  therefore  be  con- 
sidered according  as  it  affects — (1)  The 
anterior  layer ;  (2)  the  proper  substance  ; 
and  (3)  the  posterior  layer. 

As,  however,  the  phase  of  the  inflamma- 
tion has  important  clinical  bearings,  it  is 
convenient  to  consider  keratitis  in  its  three 
principal  modes  of — I.  Infiltration;  II. 
Suppuration ;  III.  Ulceration. 

I.  Infiltration -keratitis  may,  in  accord- 
BUice  with  the  above-named  principle,  be 
classified  as  it  affects — 

1.  The  anterior  layer :  {a)  traumatic ; 
(6)  trachomatous ;  (c)  phlyctenular ;  (d) 
neuropathic,  including  herpes  of  the  cornea. 

2.  The  proper  substance :  (a)  circum- 
scribed, interstitial,  or  parenchymatous; 
and  (6)  diffuse  interstitial  keratitis. 

3.  The  posterior  layer :  Keratitis  punc- 
tata, vel  Aquo-capsuhtis,  vel  Iritis  serosa. 

II.  Suppuration  or  abscess  due  to  (a) 
phlyctenular,  purulent,  or  diphtheritic  con- 

1'unctivitis ;  (S)  variolous  or  neuropathic 
keratitis . 

III.  Ulceration  which  may  be  (1)  in- 
flammatory or  (2)  non-inflammatory  (neuro- 
pathic), each  of  which  may  affect  the  super- 
ficial or  the  deeper  layers. 

(1)  Inflammatory  ulcers : 

{a)  Superficial,  simple,  and  irritable,  or 
vascular;  (6)  deep,  suppurative,  and  in- 
fective. 

(2)  Non-inflammatory  (neuropathic) : 
(a)  Circumscribed,  superficial,  deep,  and 

crescentic  ;  (6)  diffuse,  or  necrotic. 

I.  Infiltration-keratitis. 

1.  Inflammation  of  the  Anterior 
Layer,  viz.  the  epithelium  and  elastic 
membrane. 

(a)  Traumatic  Keratitis.  See  Kera- 
titis above,  and  Cornea,  Injuries  of  the. 

(b)  Trachomatous  Keratitis  or  Pannus, 
In  trachoma,  or  true  granular  lids,  in 
addition  to   the  presence   of  the    charac- 


teristic growths  in  the  tarsal  portions  of 
the  conjunctiva,  there  is  a  pecuhar  affection 
of  the  cornea  and  adjacent  conjunctiva 
called  '  pannus.'  This  consists  of  infiltra- 
tion, thickening,  and  vascularisation  of  the 
anterior  layers,  especially  at  the  upper  half 
or  two-thirds.  These  changes  are  due 
partly  to  the  mechanical  irritation  of  the 
roughened  lids,  and  partly  to  the  infiltration. 
There  is  no  necessary  proportion  between 
the  amount  of  trachoma  and  the  degree  of 
pannus.  On  the  one  hand,  there  may  be 
great  roughness  of  the  lids,  with  but  slight 
pannus ;  and,  on  the  other  hand,  the  pan- 
nus may  be  extreme,  but  the  affection  of 
the  lids  slight.  Indeed,  in  some  cases,  the 
pannus  is  an  early  phenomenon,  and  is 
fully  established,  while  the  trachomata  are 
still  confined  to  the  subepithelial  layer  of 
the  mucous  membrane.  In  such  cases, 
therefore,  the  corneal  affection  would  seem 
to  be  the  result  of  inoculation  rather  than 
of  friction. 

The  amount  of  thickness  and  opacity 
varies :  when  slight,  it  is  called  jpannus 
tenuis ;  if  thicker,  pannus  crassus,  and  if 
very  thick  and  fleshlike,  pannus  sarco- 
matosus.  Except  in  very  chronic  cases 
only  the  upper  half  or  two -thirds  is  hazy 
and  vascular,  while  the  lower  portion  may 
be  unaltered,  so  that  the  sight  may  con- 
tinue acute,  though  weak.  In  severe  cases, 
the  swelling,  opacity,  and  vascularity  are 
so  great  as  to  give  to  the  cornea  the  ap- 
pearance of  fleshy  granulations,  and  may 
impHcate  its  whole  extent.  A  rich  net- 
work of  blood-vessels  extends  on  to  the 
cornea  from  the  conjunctiva  and  episcleral 
capsule  over  the  surface.  Under  these  cir- 
cumstances the  subjective  symptoms  are 
more  marked.  Lacrymation,  photophobia, 
and  supraorbital  pain  are  present  in  pro- 
portion to  the  degree  of  corneal  implica- 
tion. In  those  instances  where  ulceration 
or  suppuration  of  the  cornea  occurs,  these 
symptoms  are  very  severe. 

The  infiltration  takes  place  between  the 
epitheUum  and  the  anterior  elastic  layer, 
and  may  lead  to  thinning  of  this  layer  and 
its  ultimate  destruction.  Paimus  may  be 
complicated  by  ulceration  of  the  cornea  and 
perforation,  or  the  inflammation  may  ex- 
tend to  the  deeper  structures,  and  set  up 
iritis,  and  even  panophthalmitis.  But  short 
of  this  retrogressive  changes  of  the  cornea 
may  take  place,  leading  to  bulging  of 
the  cornea  and  staphlyloma,  or  the  whole 
of  the  cornea  may  become  opaque  from 
cicatrisation,  followed  by  flattening  and 
atrophy.  In  rare  cases  the  pannus  mider- 
goes  progressive  hypertrophy,  so  as  to  form 
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permanent  growths,  which  may  be  mis- 
taken for  actual  tumours.  Glaucoma  is  a 
not  unfrequent  late  complication  of  eyes 
damaged  by  trachomatous  keratitis. 

Diagnosis  is  usually  easy.  The  keratitis 
is  at  first  limited  to  the  upper  part  of 
the  cornea,  and  an  aversion  of  the  upper 
Hd  discovers  the  presence  of  trachomata. 
There  is,  in  addition,  slight  ptosis,  with 
some  thickening  and  incurvation  of  the 
upper  Hd. 

Treatment  must  be  chiefly  directed  to 
the  trachomatous  conjunctivitis,  though  the 
cornea  itself  may  require  special  attention. 
It  may,  however,  be  pointed  out  that  cor- 
neal implication  is  not  a  contra-indication 
for  the  active  treatment  of  the  trachoma- 
tous state  of  the  conjunctiva.  On  the  con- 
trary, it  usually  denotes  that  more  vigorous 
measures  are  needed.  For  the  details  of 
the  various  modes  of  treating  pannus,  see 
Trachomatous  Keratitis. 

(c)  Phlyctenular  Keratitis — This  is  the 
most  frequent  of  all  the  forms  of  inflamma- 
tion of  the  cornea.  It  is  characterised  by 
the  presence  of  one  or  more  minute  vesicles, 
or  vesiculo-pustules,  situated  on  the  surface 
of  the  cornea,  or  at  the  corneal  margin. 
When  the  phlycten  is  in  the  cornea,  there 
is  always  more  or  less  injection  of  the  con- 
junctival or  epithehal  vessels ;  but  when  at 
the  margin  the  congestion  is  limited  and 
patchy,  and  generally  disposed  triangularly 
with  the  apex  towards  the  phlyctenule  and 
the  base  towards  the  conjunctival  cul-de- 
sac.  The  epithehum  is  rapidly  shed,  giving 
rise  to  a  superficial  ulcer,  which,  as  a  rule, 
soon  heals.  Associated  with  the  phlyc- 
tenulse  on  the  cornea  there  is  generally 
eczema  with  abortive  vesicles  on  the  lids, 
about  the  anterior  nares,  hps,  and  ears. 
The  subjective  symptoms  are  lacrymation, 
photophobia,  and  spasmodic  closure  of  the 
lids — blepharospasm. 

There  are  three  other  clinical  forms, 
namely,  (1)  the  mihary,  (2)  the  pustular, 
and  (3)  the  dififased. 

In  the  miliary  form  the  phlyctenulse  are 
not  discrete,  but  are  scattered  around  the 
entire  circumference  of  the  cornea.  There 
is  more  circumcorneal  injection;  indeed, 
the  general  redness  of  the  firont  of  the  eye- 
ball resembles  that  of  catarrhal  conjunc- 
tivitis. 

In  the  pustular  form  the  phlyctenulse 
are  larger,  and  usually  form  around  the  cor^ 
neal  margin.  Necrosis  often  takes  place, 
resulting  in  a  deep  ulcer,  which  creeps 
over  the  cornea,  eating  its  way  into  its 
substance,  do\vn  to  the  posterior  elastic 
membrane. 


In  the  diffused  form  phlyctenula?  occur 
from  time  to  time  on  the  surface  of  the 
cornea,  leading  to  general  haziness  and  a 
vascular  condition  resembling  trachomatous 
pannus.  The  anterior  elastic  membrane  is 
always  more  or  less  involved,  so  that  re- 
pair is  always  attended  with  more  or  less 
cicatrisation,  though  often  the  scar  is  not 
enough  to  permanently  interfere  with  vision. 
When  repair  is  retarded  the  ulcer  resulting 
from  the  ruptured  phlyctenule  may  be- 
come vascular,  and  partake  of  the  charac- 
ters of  the  ordinary  irritable  ulcer.  See 
Superficial  Vascular  Ulcer,  under  Cornea, 
Ulceration  of  the.  Owing  to  depraved  states 
of  health,  the  inflammation  may  be  of  a 
low  type,  and  go  on  to  suppuration  of  the 
parenchyma  and  the  formation  of  abscess, 
followed  by  ulceration  and  perforation. 

Phlyctenular  keratitis  is  prone  to  return, 
and  recurrences  may  be  induced  by  sUght 
causes,  as  errors  of  diet,  temporary  illness, 
close  work,  foreign  bodies,  &c. 

Pathology. — The  essential  anatomical 
condition  of  a  vesicle  in  the  skin  is  stra- 
tified epidermis.  This  fact  explains  the 
site  and  distribution  of  corneal  phlyctenulse. 
These  only  occur  on,  or  near,  the  cornea, 
and  it  is  noteworthy  that  only  on  the 
cornea  and  adjacent  portions  of  the  con- 
junctiva the  epithehum  is  stratified.  In 
the  rest  of  the  conjunctiva  the  epithehum 
is  columnar,  in  which  neither  vesicles  nor 
pustules  form.  There  are  pathological  and 
chnical  reasons  for  beheving  that  a  phlyc- 
tenula  always  occurs  at  a  nerve-terminal ; 
this  accounts  for  the  photophobia  which 
seems  to  depend  upon  the  exposure  of 
nerve-terminals. 

Causes. — The  disease  is  usually  one  of 
childhood,  being  most  common  between 
the  ages  of  two  and  fifteen  years,  and  it 
is  generally  associated  with  a  scrofulous 
or  lymphatic  habit  of  the  body,  in  which 
cutaneous  disorders  of  an  eczematous  type 
are  common.  It  may  be  provoked  by  any 
depraved  condition  of  health,  and  is  set 
up  by  an  attack  of  measles,  scarlet  fever, 
or  whooping  cough.  In  subjects  otherwise 
predisposed,  the  disease  may  be  early  in- 
duced by  irritants  of  every  kind — wind, 
dust,  foreign  bodies,  conjunctivitis,  &c,,  and 
in  some  cases  it  seems  to  be  due  to  reflex 
irritation,  both  dental  and  gastro -intestinal. 

Treatment  varies  somewhat  according 
to  the  stage.  Locally,  in  the  acute  stages, 
warm  apphcations,  moist  or  dry,  simple  or 
medicated,  with  mild  antiseptic  and  deter- 
gent lotions,  especially  when  there  is  ec- 
zema of  the  lids,  with  copious  lacryma- 
tion.    In  the  later  stages,  when  vascularity 
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is  established,  mild  irritants  are  beneficial. 
When  there  is  reason  to  suspect  septic  in- 
iluences  are  at  work,  either  the  perchloride 
of  mercury  lotion,  quinine  lotion,  or  chlorine 
water  should  be  used;  for  photophobia, 
cold  douches,  chloroform  vapour,  alkaline 
lotions  containing  hydrocyanic  acid.  Ble- 
pharospasm usually  subsides  as  the  state  of 
the  cornea  inoiproves,  but  sometimes  it  also 
is  perpetuated  by  fissures  at  the  outer 
canthus.  These  may  be  reheved  by  forcible 
separation  of  the  lids,  so  as  to  tear  the 
fissure,  or  by  a  division  of  the  canthus.  In 
the  pustular  form,  when  ulceration  begins, 
eserine  is  useful  to  diminish  tension,  and 
thereby  lessen  the  risks  of  perforation. 
But,  if  in  spite  of  this,  perforation  becomes 
imminent,  then  the  base  of  the  ulcer  should 
be  incised,  and  the  aqueous  allowed  to 
escape.  The  eczematous  condition  of  the 
lids,  &c.,  require  appropriate  treatment. 
See  Eczema.  There  is  almost  always  at 
the  beginning  much  constitutional  disturb- 
ance ;  alteratives  and  mild  aperients  are 
then  useful,  as  small  doses  of  mercury  and 
chalk  powder,  with  belladonna  or  compound 
rhubarb  powder,  magnesia,  &c.  In  acute 
cases,  where  the  photophobia  is  very  dis- 
tressing, nauseating  doses  of  antimonial 
wine  give  quick  relief  to  the  more  urgent 
symptoms.  "When  the  irritative  symptoms 
have  subsided,  tonics  may  be  employed,  as 
quinine,  iron,  cod-Uver  oil,  arsenic,  phos- 
phorus, hypo-phosphites,  &c. 

{d)  Neuropathic  Keratitis. — It  is  well 
known  that  in  injury  and  other  irritative 
affections  of  the  cutaneous  nerves,  inflam- 
mation and  ulceration  of  the  skin  suppUed 
by  these  nerves  are  not  uncommon.  Ery- 
thema, urticaria,  herpes,  pemphigus,  and 
eczema  are  the  commonest  forms  which 
these  nutrition-changes  in  the  skin  assume. 
They  are  characterised  by  suddenness  of 
onset,  and  by  a  tendency,  either  sponta- 
neous or  easily  induced,  to  suppurate  and 
ulcerate.  In  some  cases  the  ulceration  is 
so  rapid  and  so  extensive  that  it  amounts 
to  necrosis  of  a  material  portion  of  the 
skin.  An  illustration  of  this  is  seen  in  the 
sacral  eschars  which  occur  in  some  acute 
diseases  of  the  brain  and  spinal  cord. 
Similar  lesions  may  take  place  in  the 
cornea  in  irritative  disorders  of  the  fifth 
nerve  and  its  ganglion.  Magendie  first 
showed  that  division  of  the  fifth  nerve  may 
be  followed  by  inflammation  of  the  cornea, 
with  exudation  into  the  interior  of  the 
globe.  The  experiment  has  been  repeated 
and  varied  by  many  subsequent  observers 
with  similar  results.  Clinical  experience 
harmonises  with  the  facts  of  experimental 


physiology.  The  investigations  of  Baren- 
sprung  and  others  have  shown  that  herpes 
zoster  is  associated  with  irritative  change 
in  an  intercostal  nerve  and  its  ganghonj 
and  in  1866  Mr.  Jonathan  Hutchinson  re- 
corded several  cases  of  frontal  herpes  in 
which  there  was  inflammation  of  the  con- 
junctiva, cornea,  or  iris  of  the  correspond- 
ing eye.  In  some  of  the  cases  the  iiiflam- 
mation  was  so  great  that  the  eyes  were 
lost  {Ophth.  Hosp.Bep.,  \ol.  v.  191). 

Whatever  may  be  the  alteration  in  the 
nerve  and  its  gangHon  which  gives  rise  to 
the  changes  in  the  cornea,  it  is  almost  cer- 
tain that  it  is  of  an  irritative  rather  than 
of  a  paralytic  character.  It  is  difficult  to 
map  out  the  chief  clinical  forms  of  neuro- 
pathic keratitis,  because  they  are  all  prone 
to  run  on  to  suppuration  and  ulceration. 
Indeed,  with  the  exception  of  herpes  of  the 
cornea,  it  may  be  said  that  neuropathic 
keratitis  is  almost  invariably  ulcerative.  In 
the  writer's  opinion  there  is  reason  to  be- 
Heve  that  inflammation  of  the  cornea  de- 
pendent on  neuropathic  causes  is  much 
more  frequent  than  is  commonly  supposed. 
It  is  usual  to  recognise  as  neuropathic  only 
those  forms  of  keratitis  that  are  associated 
with  other  and  obvious  affections  of  the 
fifth  nerve,  such  as  herpes  of  the  brow 
and  nose,  together  with  anaesthesia  of  these 
parts  and  the  cornea.  On  the  other  hand, 
it  is  probable  that  many  cases  occur  in 
practice  in  which  the  affection  of  the  eye- 
ball is  the  only  obvious  evidence  of  altered 
innervation.  At  all  events,  it  is  certain 
I  that  cases  are  by  no  means  infrequent  in 
i  which  the  inflammation  of  the  cornea  be- 
j  haves  exactly  like  unquestionable  neuro- 
j  pathic  keratitis,  and  which  is  amenable 
only  to  the  kind  of  treatment  that  best 
suits  the  genuine  form. 

The  state  of  sensitivity  of  the  cornea 
does,  however,  seem  to  influence  the  kind  of 
change  which  takes  place  and  the  rate  of 
progress.  If  the  cornea  be  anaesthetic,  sup- 
puration and  ulceration  often  take  place  with 
extreme  rapidity,  though  without  any  sub- 
jective symptoms  beyond  the  loss  of  vision. 
Within  a  few  days  of  the  fiirst  appearance  of 
noticeable  symptoms  the  cornea  may  be 
completely  destroyed.  In  less  severe  cases 
the  cornea  becomes  dull  and  sodden-look- 
ing on  its  surface,  the  substance  is  more 
or  less  infiltrated,  and  there  is,  perhaps,  a 
small  collection  of  pus  in  the  anterior 
chamber.  If  the  necrotic  process  continue^ 
all  these  signs  increase,  and  the  cornea 
may  at  length  give  way.  When  the  cornea 
is  not  insensitive  the  rate  of  progress  is 
slower,  but  the  pain,  photophobia,  and  other 
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subjective  symptoms  are  greater.  In  this 
form  the  signs  of  inflammation  are  also 
more  conspicuous,  as  redness,  watering,  and 
swelling  ol  the  lids  and  conjunctiva.  In 
some  cases  it  would  almost  seem  as  if  the 
ordinary  pain  of  ulceration  of  the  cornea 
had  superadded  to  it  the  exaggerated,  but 
perverted,  sensibility  of  the  diseased  nerve. 

In  some  instances  the  corneal  change 
is  more  circumscribed,  and  may  simulate 
simple  phlyctenular  keratitis.  A  minute, 
very  superficial,  abscess  forms,  which 
quickly  opens  externally  to  form  an  ulcer  : 
but,  instead  of  healing,  the  ulcer  becomes 
more  and  more  infiltrated,  and  increases 
both  in  extent  and  depth.  See  Neuro- 
2mthic  Ulcers,  under  Cornea,  Ulceration  of 
the. 

The  change  in  the  cornea  maybe  modified 
by  the  condition  of  the  lids  and  conjunctiva. 
A  certain  amount  of  conjunctivitis  always 
accompanies  neuropathic  keratitis ;  if  the 
secretion  is  purulent,  or  if  it  be  allowed  to 
become  septic,  it  may  aggravate  the  corneal 
trouble.  The  position  of  the  lids  also  in- 
fluences the  course  of  the  inflammation ; 
if  there  be  ptosis,  from  paralysis  of  the 
elevator  of  the  upper  lid,  the  nutrition- 
changes  in  the  cornea  will  probably  be  very 
sHght ;  but  if,  on  the  other  hand,  there  be 
paralysis  of  the  orbicularis,  then  the  de- 
structive changes  in  the  cornea  will  pro- 
gress with  great  rapidity,  if  care  be  not 
t^aken  to  close  the  lids  and  keep  them 
closed. 

Treatment. — Protection  of  the  eye  is 
an  indispensable  precedent  to  the  success 
of  every  other  measure.  In  the  majority 
of  cases  repair  will  speedily  take  place  if 
the  lids  be  closed,  and  the  fluid  contents  of 
the  conjunctival  and  lacrymal  sacs  be  kept 
free  from  decomposition  and  other  septic 
deterioration.  In  mild  cases  it  may  be 
enough  to  close  the  lids  by  means  of  a  well- 
fitting  compress,  smeared  with  lard,  vasehne, 
or,  preferably,  with  boracic  acid  ointment 
(gr.  XX.  ad  ^j*)*  If'  however,  the  ulcera- 
tion refuse  to  heal  with  simple  closure  of 
the  lids,  then  a  more  effectual  exclusion 
may  be  secured  by  paring  the  edges  of  the 
upper  and  lower  lids,  and  stitching  them 
together,  except  at  the  outer  and  inner 
canthi,  and  a  small  space  in  the  centre  of 
the  palpebral  fissure.  In  this  way  all  foreign 
particles  are  excluded,  at  the  same  time 
that  the  secretions  of  the  conjunctiva  have 
a  ready  exit  at  the  inner  canthus.  Even 
when  the  edges  of  the  lids  are  stitched,  a 
light  boracic  acid  compress  should  be  worn, 
and  the  conjimctival  sac  should  be  washed 
out  once  or  twice  a  day  with  boracic  acid 


or  quinine  lotion.  The  lids  should  be  kept 
closed  for  some  weeks  after  the  cornea  is 
healed  and  all  pain  or  discomfort  has  sub- 
sided. 

If  there  be  iritis,  atropine  should  also 
be  applied  two  or  three  times  a  day ;  and 
if  the  pain  be  great,  a  hot  belladonna  com- 
press may  be  substituted  for  the  boracic 
acid  one. 

Herpes  of  the  Cornea. — Arguing  from 
analogy,  this  is  a  neuropathic  affection,  and 
is  indeed  sometimes  associated  with  herpes 
firontaUs.  Whether  accompanied  or  not  by 
the  appearance  of  vesicles  in  the  area  sup- 
plied by  the  ophthalmic  division  of  the  fifth 
nerve,  it  usually  begins  with  neuralgic  pain 
about  the  brow  and  side  of  the  nose,  and 
may  be  accompanied  by  pyrexial  symp- 
toms— headache  and  vomiting.  Minute 
vesicles  appear  on  the  cornea,  disposed  in 
groups  or  linearly,  and  raising  the  epithe- 
hum.  At  first  the  contents  are  clear  and 
transparent,  but  in  the  course  of  twenty- 
four  hours  they  abound  in  leucocytes. 
When  the  vesicles  appear,  the  pain  gener- 
ally subsides.  In  a  few  days  the  vesiculo- 
pustules  burst,  giving  rise  to  minute  super- 
ficial ulcers,  which  may  soon  heal  without 
leaving  any  scar  behind.  The  subjective 
symptoms  are  photophobia  and  lacryma- 
tion.  In  some  cases  the  ulceration  spreads 
both  in  extent  and  depth,  and  may  end 
in  destruction  of  the  cornea.  The  disease 
usually  only  affects  one  eye  at  a  time  ;  but 
it  is  liable  to  recui-rence,  and  then  the  op- 
posite eye  may  be  affected.  See  Eyelids, 
Diseases  of  the  ;  Herpes  Frontalis. 

Treatment, — Protection  of  the  eye  by 
closure  of  the  lids,  either  with  a  belladonna 
compress  or  a  simple  compress  of  boracic 
acid  ointment.  Atropine  may  be  put  in 
once  or  twice  a  day,  to  relieve  the  pain. 
Internally,  quinine,  phosphorus,  or  arsenic, 
separately  or  suitably  combined. 

2.  Inflammation  of  the  Proper  Sub- 
stance OF  the  Cornea. — This  occurs  in 
two  forms — (a)  circumscribed,  (b)  diffuse. 
In  both  there  is  migration  of  leucocytes 
into  the  stroma  of  the  cornea  ;  and  in  both 
there  is  but  httle  tendency  in  the  inflamma- 
tion to  go  on  to  supxDuration  or  ulceration. 

(a)  Circumscribed  interstitial  keratitis. 
Compared  with  the  diffused  form  of  inter- 
stitial keratitis  to  be  described  below,  tliis 
is  rare.  It  does,  however,  occur  sufficiently 
often  to  merit  notice.  It  shows  itself  as 
dense  circumscribed  infiltration  of  the 
substance  of  the  cornea,  usually  associated 
with  considerable  inflammation  of  the 
sclerotic,  the  iris,  and  the  ciliary  body. 
There   is   great   ciliary  injection,  together 
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with  other  signs  of  irido-cyclitis.  The  in- 
filtrations may  occupy  any  portion  of  the 
area  of  the  cornea,  though  they  are  generally 
more  pronounced  towards  the  margin,  in 
which  case  they  resemble  invasions  of  the 
sclerotica  into  the  cornea.  Hence  the  name 
Sclerosing  Jceratitis  which  has  been  given 
to  the  disease.  The  corneal  epitheHmn  re- 
mains smooth,  and  the  infiltrations  rarely 
suppurate  or  ulcerate.  The  tension  of  the 
eyeball  is  subnormal,  and,  in  all  the  cases 
which  have  come  under  the  writer's  notice, 
the  Hds  have  been  considerably  discoloured ; 
but  in  all  the  discolouration  has  disappeared 
as  the  inflammation  of  th^  anterior  segment 
of  the  eyeball  subsided.  Subjectively,  the 
disease  manifests  itself  by  impairment  of 
sight,  photophobia,  lacrymation,  and  general 
weakness  of  the  eyes.  After  some  weeks  or 
months  the  infiltrations  gradually  disappear, 
though  more  or  less  opacity  permanently 
remains. 

Causes. — The  etiology  of  the  disease  has 
not  yet  been  elucidated.  The  disease  gen- 
erally occurs  in  adults,  and  is  sometimes 
associated  with  chronic  rheumatism.  There 
is  no  evidence  to  show  that  it  is  connected 
with  syphilis.  It  is  perhaps  more  common 
in  women  than  in  men. 

Treatment. — The  disease  is  chronic,  and 
the  treatment  must  be  conducted  on  the 
lines  laid  down  in  the  directions  for  dealing 
with  keratitis  in  general.  It  should,  how- 
ever, be  remembered  that  the  disease  is  not 
limited  to  the  cornea,  but  involves  the  whole 
of  the  anterior  segment  of  the  globe,  includ- 
ing sclera,  iris,  and  ciliary  body.  The  treat- 
ment of  inflammation  of  these  parts  must 
therefore  be  combined  with  that  more  par- 
ticularly suited  to  keratitis.  See  Ciliary 
body;  Iris.  Besides  the  use  of  fomenta- 
tions, leeches,  atropine,  counter-irritation, 
protection  of  the  eyes,  &c.,  it  may  be  neces- 
sary to  resort  to  the  operation  of  iridectomy 
(q.  v.).  As  regards  general  treatment,  qui- 
nine, salicylate  of  soda,  and  hypodermic  in- 
jections of  pilocarpine  have  been  extolled. 
The  writer  has  found  Donovan's  solution 
very  beneficial  in  doses  increasing  (at  dis- 
cretion) from  five  to  fifteen  minims  three 
times  a  day. 

(b)  Diffuse  interstitial  Jceratitis  passes 
through  three  well-defined  stages — (1)  ia- 
filtration,  (2)  vascularisation,  (3)  resolu- 
tion. In  the  first  stage  the  cornea  becomes 
more  or  less  hazy,  usually  beginning  at  the 
centre,  but  gradually  invadmg  the  whole 
extent.  In  addition  to  the  general  haze, 
minute  milky-looking  dots,  resembhng 
'  microscopic  masses  of  fog,'  are  scattered 
throughout  the  substance.     In  the  course 


of  two  or  three  weeks  the  haziness  in- 
creases, and  the  cornea  becomes  quite 
opaque.  The  epithelium  at  first  is  un- 
affected, but  it  soon  becomes  steamy, 
giving,  with  the  opacity  of  the  cornea,  the 
appearance  of  ground-glass.  The  subjec- 
tive symptoms,  beyond  the  progressive  im- 
pairment of  sight,  are,  as  a  rule,  but  sHght. 
Little  is  complained  of  beyond  a  weakness 
and  watering  of  the  eyes.  After  three  to 
six  weeks  the  second  stage  is  ushered  in. 
The  perikeratic  injection,  hitherto  slight, 
becomes  more  pronounced,  and  new  vessels 
are  seen  extending  into  the  substance  of 
the  cornea,  from  the  sclerotic  and  conjunc- 
tiva. These  vessels  may  at  length  become 
so  numerous  that  the  cornea  resembles  a 
patch  of  ecchymosed  blood.  Usually  the 
vascularisation  is  not  so  great,  and  the 
cornea  is  of  a  pink  hue,  not  unlike  the  flesh 
of  salmon.  Unless  the  natural  history  of  the 
disease  be  known,  the  advent  of  this  vas- 
cular stage  is  likely  to  create  alarm.  The 
surgeon  is  distressed  to  witness  the  disease 
apparently  progressing  in  spite  of  his  best 
endeavours  to  stay  its  course.  The  truth 
is,  however,  far  otherwise.  The  formation 
of  new  vessels  is  to  be  welcomed,  not  only 
as  affording  present  safety  of  the  cornea, 
but  as  an  indispensable  condition  of  ultimate 
repair.  The  infiltration  is  sometimes  so 
great  that  it  breaks  tln'ough  the  superficial 
layers  of  the  cornea  and  projects  from  the 
surface  like  exuberant  granulations.  Even 
when  this  happens,  the  hope  of  recovering 
useful  vision  is  not  to  be  abandoned.  The 
cornea  may  eventually  clear  sufficiently  to 
allow  of  moderate  sight,  though  a  central 
leucoma  may  persist.  The  vascular  stage 
lasts  from  three  to  six  months,  and  is  fol- 
lowed by  the  tJiird  stage  of  resolution.  The 
discolouration  of  the  cornea  begins  to  fade  ; 
the  vessels  become  smaller  and  less  nu- 
merous; semitransparent  spaces  appear 
between  individual  vessels,  and  gradually 
the  vessels  shrink  towards  the  margin,  till 
at  length  they  entirely  disappear.  In  the 
course  of  three  to  twelve  months  the  cornea 
may  recover  its  normal  translucency,  or 
retain  only  a  nebulous  haze  about  the 
centre.  Usually,  however,  the  cornea  re- 
mains more  or  less  hazy  throughout  its 
whole  extent,  with  deeper  haze  about  the 
centre,  which  prevents  perfect  acuteness  of 
the  sight.  Leucomatous  opacity  does  not 
occur,  except  in  the  comparatively  rare 
event  of  ulceration. 

In  most  cases  the  iris  and  choroid  are 
impUcated.  Iritis  and  choroiditis  seriously 
complicate  the  corneal  affection.  Unless 
the  possibility  of  their  occurrence  be  kept 
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persistently  In  mind,  the  inflamed  iris  may 
contract  adhesions  to  the  anterior  capsule 
of  the  lens,  with  total  posterior  synechia 
and  obHteration  of  the  pupil.  This  in  turn 
may  lead  to  inflammation  of  the  ciliary 
body  (cycHtis),  of  the  choroid,  or  of  the 
vitreous.  During  the  vascular  stage  the 
cornea  may  become  so  soft  that  it  yields 
to  the  intraocular  pressure,  and  a  staphy- 
loma results. 

The  disease  usually  affects  both  eyes, 
though  it  generally  begins  in  one  eye  a 
few  weeks,  or  may  be  months,  before  the 
other.  Indeed  the  second  eye  sometimes 
does  not  show  any  symptoms  till  the  dis- 
ease has  reached  the  third  stage  in  the  eye 
primarily  affected. 

Causes. — Interstitial  keratitis  is  depen- 
dent on  constitutional  causes,  though  the  ex- 
citing cause  may  be  an  injury.  It  generally 
makes  its  appearance  during  childhood  or 
adolescence,  between  the  ages  of  five  years 
and  twenty  years.  Almost  invariably  it 
may  be  shown  to  be  associated  wlih  here- 
ditary syphilis,  and  in  most  cases  positive 
or  circumstantial  evidence  of  this  taint  may 
be  obtained  either  from  the  history  of  one 
or  both  parents,  or  firom  the  presence  of 
syphilitic  lesions  in  the  patient,  as  nodes, 
ulceration  of  the  throat,  &c.  In  many  cases 
there  is  a  peculiar  and  characteristic  phy- 
siognomy, exhibiting  prominent  firontal 
eminences,  depressed  bridge  of  the  nose, 
fissures  about  the  angles  of  the  mouth, 
nose,  and  forehead,  together  with  a  remark- 
able configuration  of  the  permanent  cen- 
tral incisor  teeth,  which  are  peg- shaped 
and  notched  at  their  edges.  In  less  typical 
cases  the  shape  of  the  teeth  resembles  that 
of  a  screw-driver. 

Treatment. — The  cyclical  character  and 
constitutional  nature  of  the  disease  must 
be  borne  in  mind.  As  far  as  present  know- 
ledge and  the  resources  of  therapeutics  go, 
the  disease  must  run  its  course  and  pass 
through  its  three  stages.  All  that  the 
practitioner  may  hope  to  do,  is  to  guide  the 
disease  through  its  various  stages,  and  to 
obviate  complications.  The  first  indication 
is  therefore  to  alleviate  actual  pain  and 
to  control  the  local  inflammation;  the 
second  to  expedite  and  shorten  the  various 
stages,  remembering  always,  other  things 
being  equal,  the  shorter  the  coiu-se  of  in- 
flammation the  more  complete  the  recovery. 
"Whatever  may  be  the  stage,  protection 
from  all  irritating  agents  and  influences  is 
indispensable,  but  particularly  in  the  vas- 
cular stage.  The  treatment  must  be  of  a 
soothing  and  mildly  antiphlogistic  charac- 
ter,   In  the  first  stage,  moist  warmth  by 


means  of  steam,  or  fomentation  either  of  hot 
water  or  of  belladonna,  gives  reHef,  especi- 
ally when  combined  with  the  instillation  of 
atropine.  Care  should  be  taken  to  protect 
the  eyes  by  means  of  spectacles  or  shades, 
and  astringents  and  other  stimulating 
applications  should  be  avoided.  Atropine 
should  be  used,  whether  the  iris  be  ob- 
viously inflamed  or  not,  and  the  precaution 
should  be  taken  not  to  stop  its  employ- 
ment because  the  iris  ceases  to  be  visible 
through  the  opaque  cornea.  If  there  be 
much  supraorbital  pain,  the  application  of 
one  or  two  leeches  wiU  give  rehef.  If  the 
iritis  be  severe  and  obstinate,  especially  if 
the  ciliary  body  be  likewise  imphcated,  some 
practitioners  resort  at  once  to  iridectomy. 
The  prudence  of  the  practice  is,  however, 
debateable.  The  operation  should  be  re- 
served for  those  cases  in  which  the  irido- 
cycHtis  is  accompanied  by  persistent,  in- 
creased hardness  of  the  globe,  which  does, 
not  yield  to  atropine  and  hot  fomentations. 
The  general  treatment  must  have  reference 
to  the  constitutional  condition  on  which 
the  keratitis  depends,  namely  hereditary 
syphiHs.     See  Congenital  Syphilis. 

3.  Inflammation  of  the  Posteeior 
Layer  of  the  Cornea. — The  posterior  layer 
of  the  cornea,  consisting  of  the  posterior 
elastic  membrane  (Descemet's)  and  endo- 
thehum,  is  subject  to  a  special  form  of 
inflammation.  There  are  anatomical,  em- 
bryological  and  morphological  reasons  for 
believing  this  layer  to  be  directly  continu- 
ous with  the  choroid.  This  connexion  ia 
likewise  indicated  in  morbid  states.  In- 
flanunation  of  the  posterior  layer  of  the 
cornea  is  always  associated  with  inflamma- 
tion of  the  anterior  layers  of  the  iris,  and 
probably  also  of  the  choroid.  Hence  the 
various  names  which  have  been  applied  ta 
this  disease,  namely,  keratitis  punctata, 
serous  iritis,  aquo-capsulitis,  and  inflamma- 
tion of  the  lining  membrane  of  the  anterior 
chamber.  The  disease  was  first  described 
by  Wardrop,  under  the  last-mentioned 
name,  about  the  beginning  of  the  present 
century.  He  pointed  out  that  the  lining 
membrane  of  the  anterior  chamber  has  the 
characters  of  a  serous  membrane,  and  that 
inflammation  of  it  resembles  inflammation 
of  the  other  serous  membranes  of  the  body. 
The  symptoms  which  he  described  as  cha- 
racterising the  disease  were  haziness  of 
the  posterior  layer  of  the  cornea,  and  de- 
position of  lymph.  This  deposition  usually 
takes  the  form  of  brownish  dots,  arranged 
as  a  pyramid  with  the  apex  upwards.  The 
anterior  chamber  is  deep,  the  aqueous 
slightly  turbid,  the  anterior  surface  of  the 
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iris  loses  some  of  its  lustre,  though  the 
fibrillation  remains,  and  the  pupil  is  semi- 
dilated.  The  injection  round  the  cornea 
is  shght  and  of  a  delicate  pink  hue,  and  often 
the  eyeball  is  harder  than  natural.  The 
iris  is  pushed  somewhat  backward  by  the 
dropsy  of  the  anterior  chamber,  and,  in- 
stead of  being  convex  forwards,  it  is  con- 
cave. There  is  total  posterior  synechia, 
though  the  amount  of  lymph  is  compara- 
tively small.  The  pupil  does  not  respond 
readily  to  atropine,  partly  because  of  the 
adhesion,  and  partly  in  consequence  of  the 
increased  accumulation  of  fluid  contents 
within  the  eye. 

Beyond  dimness  of  sight,  the  subjective 
symptoms  of  keratitis  punctata  are  not  as 
a  rule  very  marked.  Wardrop  called  special 
attention  to  the  subjective  sensation  of  dis- 
tension and  fulness  in  the  eyeball,  accom- 
panied by  a  dull  aching  pain  in  the  forehead, 
sometimes  also  at  the  back  of  the  head,  all 
of  which  symptoms  are,  he  said,  '  instantly 
and  permanently  reUeved  by  evacuating  the 
aqueous  humour.' 

Causes. — The  associated  constitutional 
state  is  variable,  but  is  generally  of  that  order 
in  which  the  serous  membranes  are  affected. 
Rheumatism  (simple  or  gonorrhceal),  sy- 
phihs,  disordered  menstrual  functions,  renal 
disease,  and  other  toxsemic  and  septicaemic 
conditions,  predispose  to  it.  In  some  in- 
stances no  predisposing  cause  can  be  dis- 
covered. The  Avriter  has  so  often  met  with 
keratitis  punctata  as  the  precursor  of  ordi- 
nary interstitial  keratitis  that  he  is  disposed 
to  believe  that,  in  some  degree,  it  precedes 
all  such  cases.  In  actual  practice,  however, 
cases  of  interstitial  keratitis  are  rarely  seen 
by  the  ophthalmic  surgeon  before  the  paren- 
chyma of  the  cornea  is  involved.  Keratitis 
punctata  is  also  one  of  the  earUest  objective 
signs  of  Sympathetic  Opthalmitis  (q.v.). 

Treatment. — The  local  treatment  varies 
somewhat,  according  to  the  state  of  eyeball- 
tension.  If  the  eyeball  be  distinctly  hard, 
and  if  the  hardness  do  not  at  once  respond 
to  atropine,  the  cornea  may  be  punctured. 
This  is  often  followed  by  speedy  relief  to 
pain  and  rapid  subsidence  of  the  inflamma- 
tion. The  hardness  of  the  eyeball  might 
seem  to  contraindicate  the  use  of  atropine, 
and  point  rather  to  the  employment  of 
eserine ;  but  it  should  not  be  forgotten  that 
the  conditions  of  keratitis  punctata  are  dif- 
ferent from  those  of  acute  glaucoma,  where 
eserine  is  indicated.  In  the  former  there  is 
a  dropsy  of  the  anterior  chamber ;  in  the 
latter  the  anterior  chamber  is  shallow,  and 
may  be  obHterated.  In  keratitis  punctata  a 
mydriatic  is  needed  to  break  down  the  ad- 
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hesion  of  the  iris  to  the  capsule  of  the  lens, 
and  to  restore  the  communication  between 
the  anterior  and  posterior  chambers.  If  this 
be  accomphshed,  the  hardness  quickly  dis- 
appears. If  there  be  much  pain,  leeches 
may  be  apphed  either  at  the  inner  or  outer 
angle  of  the  orbit,  followed  by  hot  fomen- 
tations. Of  all  internal  remedies,  the  writer 
is  disposed  to  regard  turpentine  as  the 
most  useful.  This  drug  was  originally  re- 
commended by  Carmichael,  of  Dublin,  for 
syphihtic  iritis,  on  account  of  its  acknow- 
ledged influence  in  some  inflammations  of 
the  general  serous  membranes  ^nd  especially 
in  peritonitis.  He  gave  it  in  one-drachm 
doses;  but  Chian  turpentine  in  five-grain 
doses,  every  three,  four,  or  six  hours,  is  less 
disagreeable,  though  it  is  not  quite  so  active. 
Cases  in  which  turpentine  is  administered 
early  seem  not  only  to  recover  more  quickly, 
but  with  less  permanent  damage,  than  those 
in  which  other  modes  of  treatment  have  been 
tried.  This  is  particularly  true  of  the  gonor- 
rhceal form.  Next  to  Chian  turpentine  is 
the  employment  of  mercury  in  small  but 
repeated  doses,  especially  combined  with 
quinine :  firom  one  to  two  grains  of  the  latter, 
with  one-sixth  to  one-third  of  calomel,  three 
times  a  day.  Subcutaneous  injections  of 
pilocarpine  have  been  recommended,  and 
are  said  to  have  been  followed  with  consi- 
derable benefit.  After  the  acute  symptoms 
have  subsided,  then  tonics :  iron,  quinine, 
arsenic,  phosphorus,  with  cod-liver  oH.  See 
also  Iris,  Diseases  of  the. 

II.  Suppurative  Keratitis. — Abscess  of 
the  cornea  may  compHcate  ordinary  phlyc- 
tenular ophthalmia,  but  more  commonly 
it  is  due  to  traumatic  or  infective  causes 
operating  in  debilitated  states  of  the  health. 
It  is  a  common  compHcation  of  purulent 
and  of  diphtheritic  conjunctivitis,  and  is 
especially  prone  to  occur  after  smallpox  or 
from  sUght  injuries  in  persons  suffering 
from  chronic  conjunctivitis,  or  who  have 
catarrh  and  obstruction  of  the  lacrymal  sac 
and  duct.  Suppuration  of  the  cornea  may 
also  be  due  to  an  impaired  innervation, 
associated  with  disorders  of  the  fifth  nerve. 
See  above — Neuropathic  Keratitis. 

An  abscess  being  a  more  or  less  circum- 
scribed collection  of  pus  within  the  corneal 
substance,  the  fibrillse  are  necessarily  de- 
stroyed, and  repair  can  only  take  place  by 
cicatrisation.  An  abscess  may  form  in  any 
part  of  the  depth  of  the  cornea,  and  may 
begin  at  one  or  several  spots.  "When  it 
begins  at  several  foci,  each  grows  in  size 
till  they  aU  run  together  to  form  a  common 
collection  of  pus.  Around  this  collection 
there  is  always  more  or  less  infiltration  of 
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the  layers  of  the  cornea.  The  shape  is 
usually  circular,  but  may  be  crescentic. 
If  a  crescentic  abscess  form  at  the  lower 
part  of  the  cornea,  it  is  called  by  the  special 
name  Onyx. 

Abscess  in  the  superficial  layers  of  the 
cornea  may  undergo  gradual  absorption 
without  opening  externally ;  but  when  more 
deeply  situated,  softening  and  destruction 
of  the  suj)erficial  layers  take  place,  and 
the  contents  of  the  abscess  escape  on  the 
surface  with  the  formation  of  a  deep  ulcer. 
See  Cornea,  Ulceration  of  the.  Barely, 
the  abscess  opens  into  the  anterior  cham- 
ber through  the  posterior  layer,  forming 
hypopyon ;  indeed,  abscess  of  the  cornea  is 
usually  attended  with  more  or  less  pus  in 
the  anterior  chamber.  The  pus  in  hypo- 
pyon may  be  derived  from  one  or  more  of 
four  sources  : — (a)  Actual  perforation  of  the 
ulcer  through  the  posterior  layer ;  or  (6)  in- 
filtration through  the  corneal  canals  into 
the  lymphatic  spaces  at  the  angle  of  the 
anterior  chamber;  or  (c)  proHferation  of 
the  corneal  endothelium;  or  {d)  by  trans- 
migration of  leucocytes  from  the  iris  and 
the  ciHary  body. 

Hypopyon,  though  resembling  onyx, 
may  readily  be  distinguished  from  it.  In 
hypopyon,  the  pus  in  the  anterior  chamber 
being  free  to  move,  gravitates  to  the  most 
dependent  part  of  the  anterior  chamber 
when  the  head  is  incUned ;  whilst  in  onyx, 
the  pus,  being  confined  within  the  lamellae, 
cannot  change  its  place. 

Perforation  of  the  cornea  with  entangle- 
ment of  the  iris,  or  cataract,  or  even  escape 
of  the  lens,  may  supervene  as  a  complication 
of  abscess  of  the  cornea.  A  pecuhar  opacity 
at  the  anterior  pole  of  the  lens  is  a  not  un- 
common result  of  suppuration  of  the  cornea 
in  ophthalmia  neonatorum.    See  Cataract. 

Treatment. — Abscess  of  the  cornea  is  not 
only  a  painfal  affection,  but  it  always  places 
the  cornea  in  the  greatest  jeopardy.  It  is 
also  an  indication  of  debihty,  or  of  impaired 
innervation,  or  of  local  septic  influence. 
Moist  warmth,  combined  with  atropine  or 
belladonna,  gives  reUef  and  promotes  the 
absorption  of  pus.  The  effect  of  atropine 
should,  however,  be  carefiiUy  watched.  If 
the  eyeball  becomes  hard  under  its  em- 
ployment it  should  be  discontinued,  and 
the  cornea  should  be  punctured  through  the 
abscess,  especially  when  perforation  is  im- 
minent. Where  there  is  reason  to  believe 
that  the  pressure  of  the  lid  (as  in  purulent 
ophthalmia)  may  be  promoting  suppuration 
of  the  cornea,  the  lid  should  be  freely  cut 
through  vertically  and  towards  the  other 
canthus.    This  not  only  removes  the  pres- 


sure, but  facilitates  the  application  of 
remedies.  See  also  Purulent  Ophthalmia, 
under  Conjunctiva,  Diseases  of  the. 

As  abscess  of  the  cornea  is  usually  septic, 
and  as,  at  all  events,  when  disruption  of  the 
external  layers  of  the  cornea  has  taken  place, 
infection  is  liable  to  take  place,  antiseptic 
agents  should  be  used  as  local  appHcations. 
Of  these,  solution  of  sulphate  of  quinine  is 
one  of  the  best,  for,  unlike  many  other  anti- 
septic agents,  it  is  also  antiphlogistic.  It 
helps  to  arrest  the  inflammatory  process 
and   check    the    migration    of    leucocytes. 

'  Precautions  should   be   taken   against   the 
infection   of  the   cornea   with  the   decom- 

j  posing  contents  of  the  lacrymal  sac ;  any 

'  acciunulation  in  the  sac  should  be  removed 

I  and  free  drainage  ensured. 

The  treatment  of  hypopyon  may  vary 
with  the  character  of  the  pus.  If  this  be 
serous  and  scanty  it  wiU  probably  soon 
disappear  under  the  influence  of  hot  bella- 
donna fomentations;  but  if  it  be  copious 
and  tenacious,  section  of  the  cornea  must 
be  done  across  the  base  of  the  ulcer,  after 
the  plan  proposed  by  Saemisch,  in  order 
to  evacuate  the  contents  of  the  anterior 
chamber.  The  incision  should  be  made 
with  a  sharp  and  clean  Graefe's  knife,  and 
a  section  made  by  transfixion  freely  through 
the  whole  thickness  of  the  cornea  at  the  seat 
of  abscess,  so  that  the  pus  may  have  a  free 
exit.  If  the  hypopyon  re-form,  it  will  be 
necessary  to  reopen  the  incision,  either  by 
means  of  a  fine  probe  or  by  a  fresh  incision. 
The  drawback  to  the  procedure  is  entangle- 
ment of  the  iris  in  the  wound.  Something 
may  be  done  to  avert  this  by  using  atropine 
or  eserine  freely,  according  to  the  situation 
of  the  section  and  the  state  of  the  fris.  If 
the  section  be  near  the  centre  of  the  cornea, 
then  atropine  is  indicated,  to  draw  the  iris 
away;  if  more  towards  the  periphery,  then 
eserine,  to  contract  the  pupil  and  prevent 
prolapse  of  the  iris  into  the  wound. 

Abscess  of  the  cornea  is  debilitating  in 
its  effect,  and  usually  dependent  on  depraved 
states  of  the  general  health ;  generous  diet 
and  tonics,  especially  quinine,  will  there- 
fore be  required,  in  addition  to  local  treat- 
ment. John  Tweedy. 

CORNEA,    Ulceration  of   the.— The 
usual  antecedent  of  ulceration  is  inflamma- 
tion.   In  suppuration  of  the  substance  of  an 
organ,  the  tissue-elements  are  disintegrated 
!  by  the  action  of  the  inflammatory  fluids 
j  and  leucocytes,  and  a  cavity  forms  which  is 
j  filled  with  pus-cells  (abscess).     The  same 
I  process  occurring  on  the  surface  of  an  organ 
!  leads  to  the  formation  of  a  chasm,  or  ulcer. 
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It  is  in  this  way  that  most  of  the  ulcers  of 
the  cornea  are  produced,  the  degree  of  ulce- 
ration being  proportionate  to  the  amount  and 
kind  of  the  inflammation.  There  are,  how- 
ever, other  ulcers  in  which  inflammation  is 
either  altogether  absent,  or,  if  present,  is  so 
slight  that  it  cannot  account  for  the  degree 
of  ulceration.  The  probable  cause  of  the 
latter  kind  is  that  the  nutrition  of  the  tissue - 
elements  is  deteriorated  by  disturbed  in- 
nervation. This  explanation  is  fortified  by 
the  fact,  that  such  ulcers  do  resemble  those 
which  are  associated  with  appreciable  disease 
of  the  ophthalmic  division  of  the  fifth  nerve, 
and  behave  in  a  precisely  similar  manner. 

Ulcers  of  the  cornea  may  therefore  be 
classified  as  : — 1.  Inflammatory ;  2.  Non- 
inflammatory (neuropathic).  They  may  be 
described  in  the  same  terms  as  those  of  the 
skin,  and  like  them  may  be  spoken  of  as 
spreading,  stationary,  or  healing.  In  each 
of  these  phases  the  constituent  parts  of  a 
corneal  ulcer  present  the  aspects  of  corre- 
sponding phases  of  cutaneous  ulcers.  In 
spreading  ulcers  the  form  is  irregular,  the 
edges  are  elevated,  jagged,  or  sharp-cut,  the 
base  is  covered  with  debris,  and  the  adjacent 
parts  are  infiltrated  with  serum  and  leuco- 
cytes. The  lamellae  are  broken  and  bend 
towards  the  surface.  When  repair  begins, 
the  surrounding  infiltration  disappears,  the 
base  clears,  the  edges  smooth  down,  new 
vessels  extend  from  the  periphery  to  the 
floor  of  the  ulcer,  the  epithehum  gradually 
encroaches  upon  it,  and  at  length  the  breach 
is  filled  by  cicatricial  tissue,  never  by  proper 
corneal  substance. 

In  ulcer  of  the  cornea  there  are  present 
most  of  the  objective  signs  of  keratitis,  such 
as  redness  of  the  conjunctiva,  circumcor- 
neal  or  ciliary  injection,  and  lacrymation, 
blepharospasm,  &c.  The  subjective  symp- 
toms are  pain  in  the  eyeball  and  around 
the  orbit,  and  photophobia.  These  symp- 
toms vary  with  the  degree  of  inflammation 
and  with  the  position  of  the  ulcer. 

1.  Inflammatory  Ulcers  may  be  classi- 
fied as  they  affect  (a)  the  surface  of  the 
cornea,  or  (6)  the  deeper  layers. 

(a)  Superficial  Inflammatory  Ulcer -pre- 
sents  itself  clinically  in  two  forms — namely, 
the  simple  and  the  vascular  or  irritable. 

(1)  >StmpZe^Zcer  usually  foUows  the  burst- 
ing of  the  pustule  in  phlyctenular  ophthalmia, 
but  may  result  from  any  inflammation  of 
the  superficial  layer  of  the  cornea.  A  small 
greyish  patch  is  seen  on  the  cornea,  with 
congestion  of  the  nearest  conjunctival  and 
sclerotic  vessels.  The  amount  of  congestion 
varies,  however,  with  the  degree  of  inflam- 
mation, and  with  the  site  of  the  ulcer.     In 


most  cases,  if  the  eye  be  protected  the 
ulcer  soon  heals,  and  its  place  is  marked 
by  a  thin  scar  (nebula).  But  if  the  ulcer 
be  irritated,  either  by  topical  remedies,  or 
by  decomposing  secretions  of  the  conjunc- 
tival or  lacrymal  sac  or  other  septic  agents, 
or  if  it  should  occur  in  debilitated  persons, 
or  in  a  cornea  damaged  by  previous  inflam- 
mation, it  may  spread  into  the  deeper  layers 
and  become  the  so-called  Deep  Injiamma- 
tory  Ulcer  (q.v.) 

Treatment^  in  the  acute  stages,  is  the 
same  as  that  recommended  in  phlyctenular 
keratitis ;  in  the  later  stages  mild  stimula- 
tion to  the  ulcer. 

(2)  Irritable  Vascula/r  Ulcer. — Some- 
times, either  from  the  conditions  of  health 
or  from  inappropriate  treatment,  the  phlyc- 
tenular ulcer,  instead  of  undergoing  repair, 
remains  vascular,  and  the  granulation  tissue 
fails  to  undergo  cicatrisation.  One  or  two 
large  vessels  may  be  seen  extending  from 
the  margin  of  the  cornea  to  the  base  of  the 
ulcer,  which  is  itself  covered  by  a  network 
of  fine  vessels.  When  touched  with  a  probe 
these  ulcers  are  exquisitely  tender ;  the 
morbid  sensibility  in  all  probabihty  de- 
pending upon  the  presence  of  exposed  and 
inflamed  nerve -terminals.  Such  ulcers  are 
usually  situated  just  within  the  margin, 
but  may  occur  on  any  part  of  the  surface. 
They  are  intensely  painful,  and  are  always 
attended  with  distressing  photophobia  and 
profuse  lacrymation.  In  some  cases  the 
pain  is  so  great  that  it  prevents  sleep,  de- 
stroys the  appetite,  and  seriously  affects  the 
general  health. 

Treatment. — ^Where  there  is  reason  to 
beheve  that  the  vascularity  of  the  ulcer  is 
the  result  of  over- stimulation,  all  that  may 
be  needed  to  ensure  recovery  is  discontinu- 
ance of  local  appHcations.  Should  this  not 
suffice,  then  the  appHcation  of  a  solution  of 
nitrate  of  silver  (gr.  x.-xx.  ad  f^JO*  o^  even 
the  careful  application  of  the  mitigated  stick 
of  nitrate  of  silver,  destroys  the  diseased 
surface  and  quickly  reUeves  the  pain  and 
initiates  healthy  repair.  This  treatment  is 
safe,  provided  the  cases  are  properly  dis- 
criminated, and  is  certainly  more  effectual 
than  the  painful  and  tedious  plan  of  insert- 
ing setons  into  the  temple  or  of  applying 
other  forms  of  counter-irritation. 
.  (6)  Deep  Inflammatory  Ulcers. — These 
may  be  the  result  of  extension  of  superficial 
ulcers,  or  of  the  opening  of  an  abscess  or 
of  an  infecting  traumatism.  Of  these  deep 
ulcers  it  may  be  stated  generally  that, 
unless  complicated  by  iritis,  hypopyon,  &c. 
they  are  not,  as  a  rule,  so  painful  as  super- 
ficial ulcers,  and,  conversely,  that  when  a 
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superficial  tilcer  spreads  to  the  deeper  layers 
the  pain  often  abates.  The  explanation  of 
these  facts  is  to  be  found  in  the  distribution 
and  termination  of  the  corneal  nerves. 

(1)  8up;purative  Ulcer. — In  this  ulcer 
the  objective  signs  of  keratitis  are  neces- 
sarily always  present,  and  usually  most  of 
the  subjective  symptoms  also.  It  is,  how- 
ever, noteworthy  that  a  deep  ulcer,  following 
abscess  of  the  cornea,  may  be  attended  with 
very  Httle  pain  or  irritation.  If  the  corneal 
afifection  be  compHcated  with  iritis  or  irido- 
cycHtis,  there  may  be  very  great  pain  over 
the  eyebrow  and  at  the  root  of  the  nose. 
The  ulcer  itself  has  a  sloughy  base,  and  the 
adjacent  portions  of  the  cornea  are  infil- 
trated. The  anterior  chamber  is  at  first 
usually  deep,  and  may  contain  more  or  less 
pus.  The  Tiiceration  comprises  the  deeper 
layers,  and  as  these  give  way,  a  hernia  of 
the  posterior  elastic  lamina  (keratocele) 
occurs,  followed  after  a  short  interval  by 
rupture  with  prolapse  and  entanglement  of 
the  iris,  so  that  when  it  is  healed  there  is 
a  dense  opacity  of  the  cornea  called  'leu- 
coma,'  with  an  anterior  synechia — leucoma 
adherens. 

This  kind  of  ulcer  is  often  traumatic, 
but  may  apparently  occur  spontaneously  in 
eyes  that  have  been  dajnaged  by  previous 
inflammation,  whether  phlyctenular  or 
trachomatous.  It  is,  however,  frequently 
met  with  in  connexion  with  purulent  and 
diphtheritic  conjunctivitis,  and  is  then  due  to 
the  inoculation  of  the  cornea  with  specific 
virus.  Old  age  and  impaired  states  of  health, 
from  any  cause  whatever,  predispose  the 
cornea  to  suppurate  and  ulcerate  on  com- 
paratively slight  excitation. 

Treatment. — The  indications  are :  pro- 
tection and  cleanliness,  drainage  of  all 
secretions,  disinfection  of  the  conjunctival 
and  lacrymal  sacs  by  means  of  antiseptic 
solutions,  moist  warmth,  either  simple  or 
medicated,  to  aUay  the  inflam.mation  and 
to  reUeve  pain.  If  the  intraocular  tension 
increases,  eserine  should  be  used ;  and  if 
perforation  become  imminent,  paracentesis 
of  the  cornea ;  or  section,  after  the  plan 
recommended  by  Saemisch,  should  be  done. 
When  much  hypopyon  appears,  section  of 
the  cornea  through  the  ulcer  should  be  per- 
formed. If  prolapse  of  the  iris  take  place 
with  the  formation  of  a  fistula,  the  pro- 
lapsed portion  of  the  iris  must  be  fi*eely 
excised,  and  a  compress  applied,  the  aper- 
ture being  left  to  heal  by  cicatrisation.  In 
removing  a  prolapsed  iris,  the  protruding 
mass  should  be  grasped  close  to  the  level 
of  the  cornea,  and  pulled  gently  out  of  the 
perforation,  so  as  to  overstretch  it.     If  the 


iris  then  be  cut  it  will  retract  into  the 
anterior  chamber,  and  so  obviate  further 
anterior  adhesion.  During  the  process  of 
cicatrisation  it  may  be  well  to  keep  the  iris 
under  the  influence  of  eserine,  to  prevent 
further  entanglement,  as  well  as  to  lessen 
tension.  If,  in  spite  of  these  precautions, 
a  fresh  entanglement  occur,  especially  if  it 
be  near  the  corneal  margin,  an  iridectomy 
should  be  done  at  the  site  of  the  entangle- 
ment. This  not  only  takes  away  the  risk 
of  glaucoma,  but  lessens  that  of  sympathetic 
ophthalmitis. 

(2)  Infecting  Ulcer  is  an  extremely  ob- 
stinate and  mahgnant  form  of  ulceration,  and 
generally  ends  in  perforation,  with  more  or 
less  permanent  damage  to  the  eye.  What- 
ever may  be  the  primary  cause,  when  once 
the  ulceration  has  begun  it  spreads  by  in- 
fection. The  edges  creep  into  the  cornea, 
and  extend  in  all  directions.  The  base  is 
greyish,  the  edges  swollen  and  irregular, 
the  anterior  chamber  is  deep,  the  aqueous 
turbid  and  contains  pus,  and  there  is  more 
or  less  deposit  on  Descemet's  membrane 
opposite  the  ulcer.  The  ulcer  may  spread 
so  rapidly  that  in  a  few  days  the  whole  of 
the  cornea  is  impHcated  and  converted 
into  a  slough.  Perforation  speedily  ensues. 
When  this  accident  happens  there  is  a  sud- 
den cessation  of  pain,  due  to  the  rehef  of 
pressure  consequent  on  the  escape  of  the 
contents  of  the  anterior  chamber.  From 
that  moment  repair  may  begin.  But  un- 
less the  perforation  be  large,  it  is  hable  to 
become  blocked  with  tenacious  pus  and 
shreds  of  membrane.  In  this  event  there 
is  a  recurrence  of  the  pain  after  a  few 
hours  or  days.  Even  when  repair  does 
begin,  it  is  slow  and  intermittent,  and  the 
reparative  material  is  apt  to  break  down 
from  time  to  time.  At  the  beginning  this 
ulcer  is  seldom  painful,  though  the  pain 
increases  as  the  ulceration  extends,  and. 
often  immediately  before  the  perforation^ 
whether  spontaneous  or  by  artificial  means, 
the  pain  is  excessive. 

Causes. — It  may  begin  spontaneously ^ 
but  more  commonly  it  is  the  result  of  an 
injury  in  which  the  cornea  has  become  in- 
oculated by  the  septic  matter,  or  by  the 
decomposing  secretions  of  the  conjunctiva 
or  lacrymal  sac.  It  is  especially  common 
in  farm-labourers,  who  are  liable  to  in- 
juries of  the  cornea  from  thorns  or  firom 
particles  of  chaff,  &c.  It  seldom  occurs 
before  forty  years  of  age,  and  is  usually 
met  with  only  in  debilitated  subjects. 

Treatment. — It  is  in  this  form  of  ulcera- 
tion that  incisions  of  the  cornea,  as  recom- 
mended by  Saemisch,  are  of  such  signal 
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service.  See  above.  After  incision,  warm 
fomentations  and  the  antiseptic  application 
of  perchloride  of  mercury,  quinine,  &c., 
should'  be  freely  applied  to  prevent  further 
infection  of  the  exposed  corneal  layers. 
Some  practitioners  recommend  that  the  base 
of  the  ulcer  should  be  scraped,  and  then 
either  strong  solutions  of  nitrate  of  silver 
be  appUed,  or  even  the  actual  cautery. 

2.  NON-INFLAMMATOKY  UlCERS  (NEURO- 
PATHIC).— These  ulcers  all  seem  to  begin 
primarily  on  the  surface  of  the  cornea, 
though  they  may  subsequently  impHcate 
the  deeper  layers,  and,  like  the  inflamma- 
tory deep  ulcers,  tend  to  perforation.  In 
the  absence  of  a  degree  of  inflammation 
sufficient  to  induce  ulceration,  the  only 
sufficient  cause  seems  to  be  arrested  or 
perverted  innervation.  Hence  these  non- 
inflammatory ulcers  may  be  designated 
neuropathic. 

Ulceration    of   the    cornea,    associated 
with  altered  innervation,  may  exhibit   as 
many  forms  as  a  corresponding  lesion  in  j 
the  skin.     In  most   cases  there  is  a  pre-  i 
liminary   stage   of   cell-infiltration  rapidly 
running  on  to  suppuration  and  ulceration  ; 
but  it  may  happen  in  the  cornea  as  in  the 
skin,  that  the  inflammatory  stage  is  so  brief 
or  so  slight  that  the  ulceration  seems  to  be 
a  primary  phenomenon.     Neuropathic  ul-  j 
ceration  seems  to  begin  at  the  terminations  | 
of  the  nerves,  the  kind  and  extent  of  the 
ulceration  being  dependent  partly  upon  the 
number  of  terminals  involved,  and  partly 
upon  the  character  and  seat  of  the  central 
change.    This  form  of  ulceration  may  there-  | 
fore  be  either  circumscribed  or  diffuse.  j 

(a)  Circumscribed   N on -inflammatory  ' 
Ulcers  present  almost  numberless  varieties. 
There  are,  however,  certain  well-recognised  i 
forms : — (1)  Superficial  non-vascular  ulcer ;  j 
(2)  deep  non-vascular  ulcer;  and  (3)  the 
crescentic  ulcer. 

(1)  Superficial  Non-vascular  Ulcer. — 
This  is  also  called  '  ulcer  by  absorption,'  or 
'  facetted  ulcer,'  or  '  superficial  transparent 
ulcer.'  It  usually  appears  in  the  centre,  and 
apparently  suddenly.  There  is  sHght  de- 
pression, with  smooth,  rounded,  non-vas- 
cular border.  When  examined  by  ordinary 
dayhght  the  ulcer  appears  transparent  and 
glassy-looking,  and  may  be  easily  over- 
looked. There  are  few  symptoms  of  in- 
flammation, such  as  pain,  photophobia,  or 
lacrymation.  Perhaps  the  only  complaint 
is  that  the  sight  is  obscured.  The  ulcer 
may  remain  stationeiry  for  weeks,  or  even 
months,  and  it  is  always  slow  to  recover. 
It  occurs  most  frequently  in  children  who 
have   deHcate    skins,    who    are    liable   to 


eczematous  and  impetiginous  disorders, 
and  who  are  subject  to  phlyctenular  kera- 
titis. Indeed  it  often  co-exists  with  this 
disease.  When  it  heals  it  leaves  behind  it 
a  semi-transparent  cicatrix,  producing  a 
facetted  appearance. 

Treatment. — At  first,  warm  fomenta- 
tions  and  protection;  later,  mild  stimula- 
tion with  eserine  night  and  morning  ;  and, 
when  the  vascularity  occurs,  stronger 
stimulation  with  weak  yellow-ointment, 
calomel  powder,  perchloride  of  mercury, 
&c.  Care  should,  however,  be  taken  to 
avoid  over-stimulation. 

(2)  Deep  Non-vascular  Ulcer,  called  also 
Asthenic  Deep  Ulcer. — It  usually  appears 
suddenly,  and  generally  about  the  centre  of 
the  cornea,  thus  resembling  the  superficial 
non-vascular  ulcer.  The  edges  are  deep 
and  irregular,  and  the  outline  inclines  to  an 
oval.  The  ulcer  rapidly  increases  in  depth 
till  it  reaches  the  posterior  elastic  layer. 
Hernia  of  this  layer  follows,  so  that  the 
ulcer  may  not  seem  so  deep  as  it  really  is. 
The  ulcer  may  remain  stationary  for  many 
months.  Wlien  repair  does  take  place,  the 
edges  become  vascular  and  rounded  off ;  the 
cavity  is  gradually  fiUed  up  by  granulation 
and  cicatrisation.  As  with  the  superficial 
ulcer,  the  cicatrix  is  semi-transparent,  and 
leaves  a  facetted  appearance.  It  is  dis- 
tinguished from  the  superficial  non-vascular 
ulcer  by  its  great  tendency  to  perforate 
the  cornea,  by  its  occurring  in  adults  rather 
than  in  children,  and  in  eyes  that  are 
damaged  by  old  disease,  as  phlyctenular 
keratitis,  granular  hds,  &c.  It  is  usually 
symmetrical.  In  the  rapidity  of  this  forma- 
tion, and  in  many  of  its  other  characters, 
it  resembles  acute  bed-sore,  which  is  apt  to 
occur  in  some  cerebral  and  spinal  affections. 
Treatment. — Treatment  must  be  directed 
towards  preventing  perforation  and  facili- 
tating repair;  warm  fomentations,  com- 
presses to  the  Hds,  the  cautious  appUcation 
of  eserine,  to  lessen  tension  and  to  set  up  a 
certain  degree  of  stimulation.  If  the  ten- 
sion be  increased,  and  the  cornea  threatened 
with  rupture,  then  paracentesis  through  the 
base  of  the  ulcer,  or  sclerotomy,  may  be 
practised.  When  the  ulcer  has  become 
vascular,  then  mildly  stimulating  appUca- 
tions  like  those  recommended  above  may 
be  cautiously  employed.  As  there  is  great 
risk  of  this  ulcer  becoming  infected  by  the 
secretions  of  the  conjunctiva,  or  firom  the 
decomposing  accumulations  in  the  lacrymal 
sac,  care  should  be  taken  to  disinfect  these 
secretions,  and  to  secure  efficient  drainage 
of  the  lacrymal  apparatus.  If,  in  spite  of 
treatment,  the  ulcer  continues  to  spread,  or 
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refuses  to  heal,  then  it  is  well  to  employ 
some  antiseptic  application,  such  as  quinine 
lotion,  or  boracic  acid,  or  salicyHc  acid,  and 
to  tie  up  the  eye  with  a  compress  of  boracic 
acid  ointment  (gr.  xx.  ad  5J-)« 

(3)  Crescentic  Ulcer,  though  rare,  is 
generally  recognised  as  a  distinct  clinical 
entity.  In  its  developed  state  it  appears  as 
a  deep  crescentic  or  horseshoe-shaped  ulcer 
just  within  the  corneal  margin.  In  the 
early  stage  it  begins  as  one  or  more  opaque 
dots  near  the  corneal  margin,  accompanied 
with  some  congestion  of  the  adjoining  con- 
junctival and  episcleral  vessels.  Necrosis 
quickly  takes  place  at  these  dots,  and  ulcers 
form.  These  ulcers  lengthen,  so  that  they 
become  first  oval  and  then  curvilinear, 
always  running  concentrically  with  the 
margin  of  the  cornea.  At  length  two  or 
more  of  these  curvilinear  ulcers  merge  and 
constitute  the  crescentic  ulcer.  At  first  the 
ulcers  are  semi-translucent,  but  they  soon 
become  infiltrated  with  pus-cells.  If  un- 
checked the  ulceration  destroys  the  deeper 
layers  of  the  cornea,  and  ends  in  perforation 
and  prolapse  of  the  iris.  If,  however,  repair 
takes  place  the  infiltration  disappears,  the 
edges  round  off,  vessels  pass  inwards,  and 
healing  by  cicatrisation  slowly  takes  place. 

Crescentic  ulcers  are  generally  extremely 
painful,  and  attended  with  great  photophobia 
and  lacrymation ;  they  usually  occur  in  per- 
sons who  are  suffering  from  nervous  ex- 
haustion, or  who  manifest  other  neuropathic 
states. 

Treatment. — Crescentic  ulcers  resist  all 
modes  of  treatment  so  long  as  the  lids  are 
free  to  open ;  but,  in  the  writer's  experience, 
they  speedily  begin  to  heal  if  the  Hds  be 
securely  closed,  either  by  means  of  a  well- 
fitting  compress  of  boracic  acid  ointment, 
or,  if  necessary,  by  means  of  paring  the 
edges  and  stitching  them  together.  The 
conjunctival  sac  should  be  gently  cleansed 
once  or  twice  a  day  with  boracic  acid  or 
quinine  lotion,  and  belladonna  fomentation 
may  with  advantage  be  employed  to  the 
closed  lids  for  ten  minutes  at  a  time  every 
two  hours.  Internally,  tonics,  especially 
quinine,  phosphorus,  small  doses  of  arsenic 
1  and  cod-fiver  oil,  are  beneficial,  and  in  the 
later  stages,  iron. 

(&)  Diffuse  ulcerationi^ilae  most  frequent 
form  of  neuropathic  disease  of  the  cornea, 
and  occurs  most  frequently  in  association 
with  herpes  frontahs.  There  may  be  but 
few  subjective  signs  beyond  impaired  sight ; 
pain,  referable  to  the  eye,  may  be  entirely 
absent,  though  there  may  be  excessive  pain 
in  the  eyebrow,  forehead,  nose,  and  temple. 
The  whole  of  the  cornea,  but  particularly 


the  portion  opposite  the  palpebral  aperture 
looks  steamy.  The  epithelium  is  sodden, 
roughened,  and  disintegrated.  Still  later 
the  cornea  becomes  infiltrated,  and  pre^ 
sents  in  addition  numerous  foci  of  collected 
leucocytes.  At  length  pus  appears  in  the 
anterior  chamber,  the  whole  of  the  cornea 
obviously  suppurates,  and  perforation 
occurs.  In  most  cases  there  is  more  or 
less  iritis  of  a  serous  character,  a  deep 
anterior  chamber  with  perhaps  increased 
intraocular  tension. 

Opacities  of  the  Cornea. — Apart  firom 
the  transitory  opacities  due  to  inflam- 
mation and  the  opacity  associated  with 
changes  of  curvature  described  below,  as 
staphyloma,  there  are  other  opacities  which 
are  more  or  less  persistent.  These  are  {a) 
cicatricial,  (&)  glaucomatous,  (c)  sclerosal, 
{d)  degenerative,  as  calcareous  change  in 
the  corneal  epithehum,  arcus  senihs,  me- 
tallic deposits  and  stainings. 

{a)  Cicatricial  Opacities  are  called  *  ne- 
bulae *  or  '  leucomata,'  according  to  their 
density.  They  are  the  scars  left  after 
phlyctenulse,  abscess,  ulcer,  wound,  or  in- 
flammation of  any  kind.  As  akeady  stated, 
a  leucoma  complicated  with  an  entangle- 
ment of  the  iris  (anterior  synechia)  is  called 
'leucoma  adherens.'  Slight  nebulae  are 
often  more  embarrassing  to  sight  than  a 
dense  but  limited  leucoma,  inasmuch  as 
the  former  are  often  widely  diffused.  If  a 
leucoma  have  a  well-defined  margin,  and  if 
it  do  not  cover  the  whole  of  the  papillary 
area,  there  may  be  good  vision  past  its 
edge.  Old  cicatrices  are  sometimes  mis- 
taken for  actual  keratitis.  The  poHsh  on 
the  surface  of  a  leucoma,  and  the  absence 
of  circum corneal  injection  and  the  other 
subjective  and  objective  symptoms  of  kera- 
titis, should  ordinarily  render  diagnosis 
easy. 

(6)  Glaucomatous  opacity  appears  as  a 
diffused  haziness  of  the  whole  cornea,  with 
steaminess  of  the  anterior  surface,  or,  in 
later  stages,  as  a  transverse,  semi-opaque 
stripe  opposite  the  exposed  part  of  the 
cornea.  In  cases  of  chronic  glaucoma, 
minute  vesicles  or  bullae,  with  ulcerations, 
may  be  seen  scattered  over  the  surface  of 
the  cornea,  or  involving  its  depth.  The 
cornea  looks  like  ground  glass,  and  its 
epithehum  is  rough. 

(c)  Sclerosis  is  usually  the  result  of  cir- 
cumscribed interstitial  keratitis.  It  occurs, 
therefore,  at  or  near  the  corneal  margin. 
See  Cornea,  Inflammation  of  the. 

{d)  Calcareous  Degeneration  of  the  cor- 
neal epithelium  is  a  very  rare  condition.  A 
case  under   the  writer's   care   some  years 
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ago  exhibited  a  lenticular-shaped  streak 
crossing  each  cornea  about  the  middle  hori- 
zontal Une,  but  inclining  sHghtly  obhquely 
down  and  out.  Underneath  the  calcareous 
epitheUum  the  cornea  is  generally  clear. 

(e)  ArmLs  Senilis  or  Gerontoxon  is  said, 
on  the  authority  of  Canton,  to  be  a  degene- 
ration of  the  periphery  of  the  cornea.  This 
opinion  is  probably  erroneous.  Many  per- 
sons have  arcus  who  show  no  other  evidence 
of  degenerative  change ;  and  besides  there  is 
no  reason  for  believing  that  a  cornea  with 
arcus  heals  less  readily  after  operation. 
The  condition  is  probably  rather  sclerosis. 
It  generally  affects  both  eyes,  and  as  its 
name  indicates,  is  more  frequent  in  elderly 
persons.  It  usually  begins,  as  a  whitish 
arc,  just  within  the  edge  of  the  cornea  at 
the  upper  and  lower  parts.  A  narrow  band 
of  transparent  cornea  is  always  left  between 
the  arc  and  the  sclerotic.  In  course  of  time 
the  ends  of  the  upper  and  lower  arcs  join 
and  form  a  white  ring.  It  is  always  con- 
fined to  the  periphery  of  the  cornea. 

(/)  Metallic  deposits  and  stains  are 
usually  due  to  iron-rust  or  to  lead  deposit, 
and  are  removed  by  scraping  and  excision. 

Treatment. — For  cicatricial  opacities,  if 
repair  be  not  complete,  mild  stimulating 
applications  with  frictions  will  often  aid  in 
the  absorption  of  the  inflammatory  matters 
around  and  in  the  cicatrix,  and  thus  help  to 
thin  them;  but  when  repair  is  completed 
there  can  be  little  hope  of  removing  the 
opacity.  If  practitioner  and  patient  would 
recognise  that  the  opacity  is  really  a  scar  ' 
a  good  deal  of  disappointment  and  mis- 
understanding might  be  avoided.  If  the 
opacity  occupy  the  pupillary  portion  of  the 
cornea,  while  the  margin  is  clear,  an  artifi- 
cial pupil  opposite  the  clear  portion  may 
improve  the  sight.  If,  however,  the  sight 
be  not  impaired,  or  if  there  be  no  hope  of 
improving  it  by  operation,  something  may 
be  done  by  tattooing  the  scar  to  render  the 
blemish  less  conspicuous. 

In  glaucomatous  opacities,  as  in  ordinary 
cicatricial  opacities,  sclerotomy  or  iridec- 
tomy is  often  followed  by  considerable  clear- 
ing of  the  cornea.  In  glaucoma,  however, 
where  the  opacity  is  very  pronounced,  the 
disease  is  usually  beyond  any  very  effectual 
help  from  operation,  inasmuch  as  degene- 
rative changes  have  begun  in  the  posterior 
segments  of  the  eye,  which  contraindicate 
either  iridectomy  or  sclerotomy.  But  even 
here  eserine  is  often  of  service,  both  in  re- 
lieving the  pain  and  in  removing  the  opacity. 
Calcareous  epithelium  may  be  scraped  off, 
and  so  also  may  most  of  the  metalHc  de- 
posits and  stains.  In  the  case  of  lead  deposit, 


however,  the  opacity  impHcates  the  stroma 
of  the  cornea,  and  must  therefore  be  cut 
out  with  a  fine  knife.         John  Tweedy. 

CORNEA,  Variations  of  Curvature  of 
the. — The  cornea,  as  regards  its  curvature, 
is  practically  a  section  of  a  sphere.  Any 
sensible  deviation  from  this  disposition  gives 
rise  to  some  impairment  of  vision.  If  the 
curvature  alone  be  at  fault,  the  result  will  be 
merely  an  error  of  refi:action,  mth  more  or 
less  astigmatism.  See  Eefraction,  Errors 
of.  In  many  cases,  however,  both  the 
curvature  and  the  texture  of  the  cornea  are 
involved.  In  these  cases  alteration  of  tex- 
ture has  not  only  always  preceded  change 
of  curvature,  but  is  its  predisposing  cause. 
The  textural  defect  may  be  due  to  want 
of  development,  or  to  intra-uterine  disease, 
or  to  any  subsequent  morbid  state  of  the 
cornea.  From  one  or  other  of  these  causes, 
the  resistance  of  the  cornea  is  diminished, 
so  that  it  cannot  bear  up  against  the  intra- 
ocular pressure,  and  a  bulging,  or  ectasia, 
results. 

Ectasia  Corner  may  present  itself  in 
one  of  two  forms,  viz. : — 

(1)  Where  the  translucency  is  preserved, 
as  in  conical  and  globular  cornea. 

(2)  Where  there  is  more  or  less  opacity 
— staphyloma. 

(1)  The  Translucent  Ectasle  are  (a) 
globular  cornea,  and  (&)  conical  cornea. 

(a)  Globular  Cornea,  kerato -globus, 
buphthalmos,  or  hydrophthalmia,  is  usually 
congenital,  and  probably  dependent  upon 
corneo-iridian  disease  occurring  during  in- 
tra-uterine life.  It  may,  however,  occur 
from  the  same  cause  operating  in  early  in- 
fancy. The  cornea  is  expanded,  and  may  be 
twice  its  natural  size ;  the  anterior  cham- 
ber is  deep,  so  that  the  iris,  which  is  tre- 
mulous, seems  to  have  receded ;  the  pupil  is 
distorted  and  probably  adherent  to  the  cap- 
sule of  the  lens ;  the  sight  is  always  impaired ; 
the  cornea  itself  may  possess  its  normal  trans- 
lucency or  be  opaque  in  places.  The  disease 
usually  affects  both  eyes,  though  one  eye 
may  be  more  affected  than  the  other.  In 
some  cases  the  enlargement  of  the  anterior 
segment  of  the  eye  may  be  so  great  that 
the  lids  do  not  cover  it.  Ulceration  of  the 
cornea  is  then  apt  to  take  place,  which  may 
ultimately  demand  excision  of  the  globe. 
Otherwise  there  is  Httle  to  be  done  in  the 
way  of  treatment.  Operations  are  hazard- 
ous in  such  eyes  and  rarely  do  good. 

(&)  Conical  Cornea — Keratoconus. — As 
the  term  indicates,  the  curvature  of  the 
cornea  in  this  affection  is  so  changed  that, 
instead  of  being  spherical,  it  is  conical.    The 
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conicity  usually  occurs  about  the  centre  of 
the  cornea,  and  consequently  its  summit  is 
opposite  the  pupil.  In  typical  cases  the 
appearance  of  the  eye  is  characteristic. 
"When  looked  at  from  the  front,  the  cornea 
has  a  briUiant  appearance,  as  if  a  drop  of 
dew  were  lying  on  its  surface ;  and  when 
looked  at  in  profile,  the  gUstening  apex  of 
the  cone  becomes  very  conspicuous.  The 
change  of  shape  may  often  be  easily  de- 
monstrated by  placing  the  patient  opposite 
a  window  and  observing  the  alteration  of 
form  which  the  i^nage  of  the  window 
undergoes  as  the  cornea  moves  from  side 
to  side  or  up  and  down.  The  surest  way 
of  discovering  conical  cornea  is  to  throw 
light  into  the  eye  by  means  of  a  plane 
ophthalmoscopic  mirror.  A  peculiar  semi- 
rotatory  dancing  shadow  is  seen  in  the  area 
of  the  red  reflection  as  the  mirror  is  rotated 
on  its  various  axes.  By  this  means,  too, 
an  apparent  opacity  is  often  observable, 
and  when  the  optic  papilla  is  examined  by 
indirect  ophthalmoscopy  {see  Ophthalmo- 
scopy), the  image  of  the  disc  is  easily  dis- 
torted by  slight  changes  in  the  position  of 
the  object  lens.  Both  these  phenomena 
axe  due  to  the  irregular  astigmatism  pro- 
duced by  the  alteration  in  the  curvature  of 
the  cornea.  In  advanced  cases  there  may 
be  real  opacity  of  the  apex  of  the  cone. 

The  chief  subjective  symptoms  are 
weakness  of  the  eyes  and  progressive  im- 
pairment of  sight.  Distant  objects  are  seen 
with  increasing  difficultj^  reading  becomes 
painful,  and  aU  near  work  has  to  be  brought 
closer  and  closer  to  the  eye.  Hence  the 
patient  is  thought  to  be  growing  short- 
sighted. These  visual  defects  are  but  Httle, 
if  at  all,  relieved  by  lenses.  Indeed,  it  is 
often  this  circumstance  that  first  suggests 
an  examination  of  the  cornea  for  conicity. 
When  conical  cornea  has  existed  some  time, 
more  or  less  keratitis  usually  supervenes 
at  the  summit,  followed  by  ulceration  and 
cicatrisation.  The  progress  may  be  slow 
or  rapid.  Though  the  apex  of  the  cornea 
may  be  reduced  to  extreme  tenuity,  it 
rarely,  if  ever,  gives  way  spontaneously. 

Causes  and  Pathology. — The  causes  are 
not  known.  Most  authorities  beheve  the 
change  to  be  of  a  glaucomatous  nature. 
M.  de  Wecker  has  quite  recently  stated  that 
it  is  unquestionably  due  to  a  glaucomatous 
state,  though  he  admits  the  increase  of 
intra-ocular  pressure  is  never  sufficiently 
pronounced  to  cause  excavation  of  the  optic 
papilla.  {Traits  Complet  d' 0;phthalmo- 
togie :  Paris,  1883,  t.  ii.  p.  193).  Against 
this  hypothesis  must  be  put  the  fact  that 
in  most  cases,  and  certainly  in  the  worst 


cases,  the  eyeball  is  softer  than  natural. 
Indeed,  in  extreme  cases,  the  apex  of  the 
cone  actually  leaks.  Moreover,  in  conical 
cornea  the  anterior  chamber  is  deep,  and 
not  shallow,  as  in  glaucoma.  Even  if  the 
bulging  be  indirectly  dependent  upon  in- 
creased intra-ocular  pressure,  some  other 
factor  must  be  introduced  to  account  for 
the  shape  of  the  bulging.  Fluid  pressure 
behind  a  spherical  pressure  does  not  pro- 
duce a  conical  protrusion.  The  writer 
would  suggest  that  the  primary  condition 
is  a  want  of  development  of  the  centre 
of  the  cornea.  In  support  of  this  hypo- 
thesis it  may  be  mentioned  that  conical 
cornea  is  sometimes  congenital,  and  often 
hereditary  (the  writer  has  known  three 
sisters  affected)  ;  it  usually  begins  in  child- 
hood ;  it  is  often  associated  with  a  peculiar 
condition  of  the  skin  and  teeth,  due  to  ill- 
development.  In  typical  cases  the  skin  is 
pale,  dry,  harsh,  and  slightly  sclerosed, 
either  generally  or  in  patches,  with  large 
sebaceous  glands  which  are  often  blocked 
with  blackened  sebum;  in  some  cases 
there  is  distinct  though  slight  ichthyosis; 
the  teeth  are  often  honeycombed  and 
deficient  in  enamel,  resembling  the  teeth 
so  frequently  associated  with  zonular  ca- 
taract. These  facts  all  point  to  an  embryo- 
logical  origin  of  conical  cornea,  and  a  refer- 
ence to  the  mode  of  development  of  the 
cornea  shows  how  a  failure  of  the  process 
of  development  may  leave,  in  the  centre  of 
the  cornea,  a  structural  imperfection  favour- 
able to  the  formation  of  conical  cornea. 

Treatment  may  be  paUiative  or  cura- 
tive. PaUiative  may,  again,  be  local  or 
general.  Local :  the  lenses,  spherical  or 
cylindrical,  combined,  or  not,  with  the 
stenopaic  slit,  which  are  found  to  give  the 
best  sight.  HyperboHc  lenses  have  occa- 
sionally been  found  useful.  Solutions  of 
eserine  are  recommended,  partly  with  a 
view  to  lessening  the  intraocular  tension, 
and  partly  to  diminish  circles  of  diffusion 
by  contracting  the  pupil.  Formerly,  the 
operation  of  u'idodesis  was  practised,  with 
a  view  of  making  the  pupil  stenopaic. 
but  the  operation  has  wisely  been  aban- 
doned,  on  account  of  its  liabiHty  to  set  up 
sympathetic  ophthalmitis.  In  addition, 
avoidance  of  excessive  near  work  is  neces- 
sary. Small  and  long-continued  doses  of 
arsenic  are  worth  trying,  with  the  hope  of 
favourably  influencing  the  nutrition  of  the 
cornea. 

The  curative  treatment  varies  with  the 
theory  of  conical  cornea.  Those  who  regard 
keratoconus  as  glaucomatous  adopt  mea- 
sures calculated  to  arrest  the  glaucoma,  as 
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iridectomy  and  sclerotomy,  and  the  pro- 
longed use  of  eserine.  This  is  the  line  of 
treatment  laid  down  by  De  Wecker.  Graefe, 
on  the  other  hand,  attacked  the  apex  of  the 
cone,  so  as  to  induce  cicatricial  contraction. 
The  theory  propounded  in  this  article  indi- 
cates operative  interference  on  the  apex  of 
the  cone  itself. 

Von  Graefe  removed  a  thin  layer  from 
the  apex  without  penetrating  the  anterior 
chamber.  Two  or  three  days  later  he 
touched  the  exposed  surface  with  a  stick  of 
mitigated  nitrate  of  silver,  and  repeated 
the  appHcation  every  three  or  four  daj^s,  in 
order  to  set  up  ulceration.  In  the  third  week 
he  punctured  the  anterior  chamber  through 
the  base  of  the  ulcer,  and  kept  the  opening 
free  for  fr'om  six  to  eight  days,  and  then 
allowed  it  to  heal  by  cicatrisation.  The  con- 
traction of  this  cicatricial  tissue  led  to  the 
reduction  of  the  conicity.  This  method 
has  been  variously  modified  by  others. 
Bader,  for  instance,  recommends  the  re- 
moval of  a  small  and  elliptical  flap  of  the 
cornea,  and  bringing  the  lips  of  the  wound 
together  by  means  of  one  or  two  fine 
sutures.  The  practice  which  is  now  most 
commonly  followed  at  Moorfields  is  that 
proposed  by  Sir  WiUiam  Bowman.  With 
a  suitable  trephine  a  disc  of  cornea  is  cut, 
care  being  taken  not  to  penetrate  the  an- 
terior chamber.  The  disc  is  then  seized 
with  a  fine  forceps  and  severed  by  means 
of  a  cataract -knife.  Atropine  (or  eserine) 
is  then  instilled,  and  the  lids  tied  up  with  a 
moist  or  dry  compress.  In  favourable  cases, 
as  cicatrisation  of  the  corneal  wound  takes 
place,  the  conicity  gradually  disappears,  a 
faint  leucoma  remaining.  If  necessary,  the 
operation  may  be  repeated,  and  eventually 
an  artificial  pupil  may  be  made  opposite  a 
clean  part  of  the  cornea.  In  some  cases 
the  results  of  these  three  methods  are 
really  brilliant ;  but,  unfortunately,  they 
are  all  attended  with  considerable  risk  of 
suppuration  of  the  cornea,  and  consequent 
destruction  of  sight.  To  lessen  this  risk, 
the  writer  has  had  recourse,  in  several  in- 
stances, to  multiple  puncturings  of  the  apex 
of  the  cone  with  a  fine  cataract-needle. 
The  summit  of  the  cone  is  transfixed  from 
three  to  six  times  at  each  sitting,  which 
may  be  repeated  at  intervals  of  two  weeks 
or  more.  The  first  effect  of  the  punctures 
is  to  allow  some  of  the  aqueous  humour  to 
escape,  and  then  the  eye  is  firmly  but  gently 
supported  with  a  compress  and  bandage. 
The  pupil  is  kept  under  the  influence  of 
•eserine.  Eventually  a  network  of  cica- 
tricial tissue  forms,  which  flattens  the  cone 
without  giving  rise  to  much  corneal  opacity. 


(2)  Opaque  Ectasia  or  Staphyloma.— 
Tliis  is  bulging  of  a  cicatrix  involving  any 
part  or  the  whole  of  the  cornea.  It  is, 
consequently,  a  result  of  inflammation  or 
injury.  In  most  cases,  the  inflammation 
or  injury  has  been  attended  with  perfora- 
tion. It  is  especially  common  after  puru- 
lent ophthalmia,  and  suppuration  or  ul- 
ceration of  the  cornea  from  any  cause.  In 
true  staphyloma  the  iris  is  entangled  in 
the  projecting  cicatricial  tissue  ;  hence  the 
peculiar  bluish  appearance,  from  which  the 
name  staphyloma  is  derived  {a-rafj^vXr)  =  a 
grape).  The  presence  or  absence  of  iris  in 
the  staphyloma  determines,  to  a  large  ex- 
tent, the  gra\'ity  of  the  condition.  When 
the  iris  is  free,  staphyloma  rarely  need  give 
much  anxiety ;  whereas  if  the  iris  be  in- 
volved, there  is  always  a  possible  danger  of 
sympathetic  inflammation  of  the  opposite 
eye.  The  bulging  may  involve  only  a 
small  portion  of  the  cornea,  or  it  may  in- 
volve the  whole  extent.  The  prospect  of 
recovering  any  useful  degree  of  sight  will 
depend  largely  upon  the  circumstance 
whether  the  staphyloma  be  partial  or  total. 

Partial  staphyloma  is  most  frequently 
found  in  the  lower  part  of  the  cornea,  that 
is,  the  part  corresponding  with  the  palpe- 
bral aperture.  Not  only  is  this  portion  of 
the  cornea  more  exposed  to  traunaatic  and 
septic  agencies,  but,  being  less  supported 
by  the  Hds,  is  more  liable  to  give  way  when 
weakened  by  ulceration,  or,  later,  by  cica- 
trisation. On  the  other  hand,  staphyloma 
following  purulent  ophthalmia  in  adults  is, 
perhaps,  more  common  in  the  upper  part 
of  the  cornea,  the  presence  of  the  swollen 
upper  lid  favouring  ulceration  of  this 
part. 

In  total  staphyloma  there  is  generally  a 
large  entanglement  of  the  iris  near  the 
centre.  The  bulged  portion  may  be  so 
large  that  the  Uds  cannot  cover  it.  It  has 
a  bluish-white  appearance,  with  several 
large  conjunctival  vessels  running  over  it 
from  the  periphery  towards  the  centre. 
There  is  generally  a  narrow  zone  of  semi- 
transparent  corneal  tissue  between  the 
staphyloma  and  the  sclerotic.  In  some 
cases,  however,  the  sclerotic  is  also  in- 
volved, or  the  staphyloma  may  be  at  the 
corneo-scleral  junction — ciHary  staphyloma. 
The  amount  of  sight  depends  largely  upon 
the  extent  of  the  staphyloma  and  the  na- 
ture and  amount  of  the  impHcation  of  the 
iris.  If  the  staphyloma  be  total,  the  sight 
will  not  be  more  than  perception  of  Hght ; 
but,  if  partial,  there  may  be  even  good 
sight  through  the  transparent  portion  of 
the  cornea. 
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The  chief  comphcations  of  both  partial 
<ind  total  staphyloma  are  glaucoma  and 
sympathetic  ophthalmitis.  See  Glaucoma; 
Sympathetic  Ophthalmitis. 

Treatment.  —  The  prophylactic  treat- 
ment of  staphyloma  is  identical  with  that 
of  suppmration  and  ulceration  of  the  cornea 
(q.  v.).  For  small  staphylomata,  without 
enlargement  of  the  iris,  repeated  punctures 
or  incisions  often  suffice,  but  larger  ones 
may  need  excision  or  abcision.  When  there 
is  entanglement  it  should,  if  practicable, 
be  liberated.  This  may  be  done  either  by 
iridectomy,  or  by  excision  of  the  portion  of 
the  cicatrix  containing  the  iridian  entan- 
glement. A  recent  staphyloma  is  often 
greatly  reduced  by  iridectomy,  and  useful 
sight  may  be  secured.  As  a  rule,  however, 
staphylomatous  eyes  do  not,  under  the 
most  favourable  circumstances,  possess  good 
vision,  and  are  at  best  weak-sighted.  If 
the  bulging  affect  the  whole  of  the  cornea, 
and  especially  if  it  be  increasing,  so  as  to 
protrude  between  the  lids  and  to  prevent 
proper  closure  of  the  eye ;  and  still  more 
if  there  be  ulceration  with  pain,  then  more 
radical  procedures  are  called  for,  either 
removing  the  front  of  the  eyeball — ab- 
cision— or  excising  the  whole  globe.  It 
cannot  be  denied  that  ablation  of  the  sta- 
phylomatous portion,  inasmuch  as  it  leaves 
a  stump  for  an  artificial  eye,  is  a  seductive 
procedure.  But  as  after  abcision  the  pa- 
tient is  still  exposed  to  the  risk  of  sympa- 
pathetic  irritation  and  inflammation,  it  is 
not  so  much  in  favour  as  it  formerly  was. 
Of  late,  the  practice  of  excising  the  eye- 
ball altogether  has  steadily  grown.  By  ex- 
cision, the  risks  of  sympathetic  trouble 
may  certainly  be  obviated,  provided  the 
operation  be  not  delayed  too  long. 

New  -  Growths  of  the  Cornea.  — 
Neoplasmata,  beginning  primarily  in  the 
cornea,  are  extremely  rare.  Tumours  do, 
however,  begin  in  the  conjunctiva  and  in- 
vade the  cornea,  or  the  cornea  may  be  in- 
vaded by  tumours  growing  from  within  the 
eye.  The  new-growths  which  do  occur  in 
the  cornea  are  epitheliomata  and  sarco- 
mata. Pterygium  is  really  an  affection  of 
the  conjunctiva.     See  Pterygium. 

As  soon  as  the  nature  of  either  is  recog- 
nised, enucleation  of  the  globe  should  be 
performed.  John  Tweedy. 

CORNEA,  Injuries  of  the.— The  prin- 
cipal forms  of  injury  of  the  cornea  are  abra- 
sions, impaction  of  foreign  bodies,  wounds, 
and  bums. 

1.  Abrasion  of  the  corneal  epitheHum, 
though   apparently  a  trifling  accident,  is 


always  painful,  and  may  be  followed  bj 
suppuration  and  destruction  of  the  cornea 
The  subjective  symptoms  are  pain,  photo- 
phobia, lacrymation,  and  a  feeling  as  ii 
grit  were  in  the  eye.  Objectively,  there  is 
a  disturbance  of  the  polish  of  the  corneal 
surface  at  the  seat  of  the  abrasion  ;  though 
in  the  early  stages  the  anterior  elastic  mem- 
brane continues  to  give  a  gHstening  appear- 
ance to  the  base.  There  is  also  more  or 
less  injection  of  the  globe.  The  sequel  de- 
pends upon  the  precise  cause  of  the  injury, 
the  age,  and  health  of  the  patient,  and  the 
kind  of  treatment  adopted. 

Treatment. — If  the  injury  be  inflicted 
with  a  clean  instrument,  and  the  patient  be 
healthy,  the  instillation  of  a  drop  of  castor 
oil,  and  tying  up  the  eye  with  a  soft  com- 
press for  a  few  hours,  may  suffice. 

But  if  the  injury  be  inflicted  with  a  foul 
instrument,  as  a  dirty  finger-nail,  or  if  the 
patient  be  debiHtated  by  want  of  proper 
food  or  by  drains  upon  the  strength,  further 
precautions  must  be  taken  against  suppu- 
ration. The  eye  should  be  tied  up  with  a 
compress,  which  should  only  be  removed  to 
allow  of  the  appHcation  of  hot  fomentations 
of  water,  poppies,  or  belladonna,  and  the  in- 
stillation of  atropine.  An  aperient  should  be 
given,  if  necessary,  but  care  must  be  taken 
not  to  depress  the  nutritive  activity.  If  the 
pain  be  very  great,  particularly  over  the 
eyebrow  and  at  the  root  of  the  nose,  one  or 
two  leeches  should  be  appHed  to  the  inner 
or  the  outer  angle  of  the  orbit,  followed  by 
hot  belladonna  fomentations.  If  suppura- 
tion of  the  cornea  and  hypopyon  occur, 
section  of  the  cornea  through  the  abscess 
should  be  made,  with  the  double  purposes 
of  getting  rid  of  the  pus  from  the  anterior 
chamber  and  of  lessening  the  intra-ocular 
tension.  As  these  untoward  results  rarely 
occur  except  in  persons  out  of  health,  tonics 
and  generous  diet  should  be  superadded  to 
all  local  measures.  Opium,  croton-chloral, 
gelsemin,  or  conium  may  be  necessary  to 
give  freedom  from  pain  and  to  secure  sleep. 

2.  Foreign  Bodies  of  all  kinds  may 
be  lodged  in  the  surface  of  the  cornea  or 
become  impacted  in  the  deeper  layers.  In 
the  latter  case  the  track  of  the  extraneous 
substance  may  be  sagittal  or  obHque.  The 
impaction  of  the  foreign  body  may  be  fur- 
ther compHcated  by  some  pecuHar  quality 
of  this  substance  ;  if  it  be  a  particle  of  hot 
metal  there  will  also  be  some  burning  of  th& 
cornea ;  if  it  be  septic,  special  reaction  may 
follow. 

In  examining  an  eye  with  an  alleged 
foreign  body,  it  is  necessary  not  only  to 
look  at  the  cornea  in  the  manner  directed 
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above,  but  also  to  search  the  conjunctivse  of 
the  upper  and  lower  lids.  Even  though  a 
foreign  body  be  visible  on  the  cornea,  this 
precaution  should  not  be  neglected  ;  other- 
wise extraneous  matter  may  be  left  under 
the  lids,  to  the  annoyance  of  the  patient 
and  the  discredit  of  the  surgeon. 

Treatment. — "When  the  foreign  body  lies 
on  the  surface  of  the  cornea  its  removal  is 
easy.  The  application  of  a  drop  of  a  two  per 
cent,  solution  of  cocaine,  five  minutes  before 
attempting  the  removal,  will  simplify  mat- 
ters by  rendering  the  cornea  and  conjunctiva 
insensitive. 

If  the  foreign  body  be  deeply  embedded 
there  may  be  risk  of  pushing  it  through  the 
posterior  layers  in  the  attempts  to  remove 
it.  To  obviate  this  a  broad  needle  should 
be  passed  through  the  cornea  behind  the 
foreign  body,  but  without  penetrating  the 
anterior  chamber.  The  body  may  then  be 
removed.  But  if  the  foreign  body  have 
penetrated  the  posterior  layers  and  project 
into  the  anterior  chamber,  then  the  broad 
needle  should  be  passed  into  the  anterior 
chamber  to  support  the  inner  end  of  the  par- 
ticle, while  attempts  are  made  to  remove  it 
from  the  front.  Lastly,  if  the  foreign  body  be 
forced  through  the  cornea  into  the  anterior 
chamber,  the  cornea  should  be  incised,  as  for 
iridectomy,  and  the  foreign  body  removed 
by  forceps,  with  or  without  excision  of  the 
iris.  If  the  foreign  substance  be  iron  or 
steel  it  may  conveniently  be  withdrawn 
from  the  chamber  by  means  of  the  electro- 
magnet. Before  attempting  to  remove  frag- 
ments that  are  deeply  embedded  in  the 
cornea,  or  which  have  penetrated  the  cornea, 
it  is  well  to  apply  eserine,  in  order  to  con- 
tract the  pupil  and  thereby  lessen  the  risk 
of  wounding  the  lens. 

After  the  body  has  been  removed,  a  drop 
of  castor  oil  should  be  applied  and  the  eye 
tied  up  a  few  hours  or  two  or  three  days, 
according  to  the  severity  of  the  injury. 
Should  keratitis  supervene  it  must  be  treated 
on  the  principles  laid  down  above. 

S.  Wounds  of  the  Cornea  may  be  clas- 
sified as  incised,  contused,  lacerated,  punc- 
tured, poisoned,  and  compHcated. 

Incised  wounds  are  usually  simple  in 
character,  and  seldom  need  give  anxiety. 
Contused,  lacerated,  punctured,  and  poisoned 
wounds,  on  the  other  hand,  are  apt  to  be 
followed  by  suppuration.  The  most  serious 
wounds,  however,  are  those  which  are  com- 
plicated by  prolapse  and  entanglement  of 
the  iris,  by  wound  of  the  capsule  of  the 
lens,  by  dislocation  of  the  lens,  or  by  in- 
volving the  corneo-scleral  region,  and  im- 
plicating the  ciliary  body. 


Treatment. — In  simple  wounds  atropine 
should  be  applied,  and  the  eye  tied  up  with 
a  light  compress.  In  wounds  of  a  severer 
kind  belladonna  compresses,  and  every 
other  means  of  preventing  or  allaying  in- 
flammation, should  be  used.  The  sound 
eye  should  also  be  protected  by  means  of  a 
shade  or  tinted  spectacles. 

CompHcated  wounds  must  be  treated 
according  to  the  nature  of  the  complication. 
If  there  be  a  simple  entanglement  of  the 
iris,  an  attempt  may  be  made  to  return  the 
iris ;  but  this  failing,  the  prolapsed  portion 
should  be  firmly  grasped  with  iris-forceps, 
and  gently  puUed  forwards  so  as  to  detach 
it  from  the  margin  of  the  wound;  and 
then,  while  thus  over-stretched,  it  should 
be  excised  close  to  the  cornea.  The  resili- 
ency of  the  iris  will  draw  the  stump  of  the 
iris  into  the  anterior  chamber,  and  thus 
prevent  farther  entanglement.  Avoidance  I 
of  entanglement  is  one  of  the  surest  pre- 
cautions against  sympathetic  ophthalmitis. 
If  there  be  a  large  perforating  wound  of 
the  cornea  with  a  hernia  of  the  lens,  iri- 
dectomy should  be  performed  and  the  lens 
removed.  See  Cataract.  In  all  cases  of 
wound  the  local  treatment  must  be  sooth- 
ing and  mildly  antiphlogistic,  and  inflamma- 
tory reaction  should  be  combated  in  the 
manner  indicated  under  Keratitis:  see 
Cornea,  Inflammation  of  the. 

4.  Burns  of  the  Cornea  may  be  caused 
by  hot  metals,  sparks,  lime,  ammonia, 
mineral  acids,  &c.  Burns  with  lime  and 
strong  ammonia  are  the  most  destructive, 
and  are  apt  to  cause  suppuration  or  necrosis, 
and  are,  under  the  most  favourable  circum- 
stances, followed  by  leucomata.  Such  bums 
generally  involve  the  conjunctiva  and  lids 
also,  and  may  give  rise  to  adhesions  of  these 
parts  to  the  cornea.  See  Conjunctiva, 
Injuries  of  the ;  Eyelids,  Injuries  of  the. 

Treatment  consists  of  the  removal  of 
all  foreign  particles,  and,  if  the  case  be  seen 
early  enough,  by  the  i  eutralisation  of  the 
chemical  substances — of  alkalies  by  weak 
acids,  of  acids  by  weak  alkalies.  Later  the 
treatment  should  be  directed  against  inflam- 
matory reaction,  and  to  putting  the  cornea 
in  the  most  favourable  state  for  recovery 
with  the  least  amount  of  damage.  See  also 
Conjunctiva,  Injuries  of  the  ;  Crystalline 
Lens  ;  Eyelids,  Diseases  of  the ;  Iris,  In- 
juries of  the.  J.  Tweedy. 

CORNS. — Definition. — Local  hypertro- 
phies of  epidermis,  due,  for  the  most  part,  to 
the  intermittent  friction  of  ill-fitting  boots. 

Boots,  especially  of  women  from  their 
absiurdly  small  size  and  high  heels,  throw 
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abnormal  pressiire  on  certain  spots:  but 
misshapen,  loose,  ready-made  boots  may 
also  produce  corns  by  friction.  Corns  are 
especially  met  with  on  the  dorsal  surface  of 
the  phalanges  doubled  down  and  driven 
under  one  another,  on  the  outer  surface  of 
the  little  toe,  and  over  the  heads  of  the 
first  and  fifth  metatarsal  bones. 

Structv/re. — This  varies  somewhat  ac- 
cording as  corns  are  hard  or  soft,  (a)  The 
structure  of  hard  corns  is  that  of  a  wedge 
or  column-like  mass  of  epithelium,  which 
is  driven  down  on  the  subjacent  papillse; 
these  soon  become  depressed  and  atrophied, 
the  subcutaneous  fat  disappears  and  a 
small  bursa  often  forms,  to  keep  off  the  ! 
pressure  on  the  parts  below.  (/3).  Soft 
corns. — The  chief  difference  between  these 
and  hard  corns  is  that,  occurring  as  they  do 
between  the  toes,  they  are  spongy,  vascular, 
and  covered  with  soft  macerated  epithe- 
lium. The  writer  has  met  with  them 
especially  in  summer,  and  in  the  wearers 
of  patent-leather  boots. 

The  importance  of  corns  depends  on 
the  trouble  which  they  occasion,  and  their 
complications.  In  early  life  lateral  curva- 
ture may  take  its  starting-point  in  a  painful 
corn,  the  girl  throwing  her  flexile  spine 
over  on  to  the  opposite  foot.  Abscess  under 
a  corn,  due  to  suppuration  in  the  little 
subjacent  bursa;  partial  dislocation  of  one 
or  more  toes  at  the  metatarso -phalangeal 
joints  due  in  part  to  reflex  contraction  set 
up  by  the  corns,  and  in  part  to  the  same 
pressure  which  has  caused  the  corns,  are 
not  imfrequently  met  with  in  patients  who 
are  well-to-do.  Amongst  the  poorer  classes 
neglected  corns  have  been  complicated  with 
cellulitis  and  erysipelas,  or  have  even,  in 
elderly  people,  become  the  starting-point  of 
a  fatal  gangrene. 

Treatment. — The  cure  of  corns  would 
be  easy  by  removing  their  cause  ;  but  few 
patients  obtain  a  radical  cure,  as  their  per- 
severance ceases  as  soon  as  they  obtain  a 
sufficient  but  temporary  relief.  As  a  rule 
patients  act  upon  a  too  widely  spread  ' 
opinion,  viz.,  that  medical  men  do  not  ' 
know  how  to  treat  corns,  or,  if  they  do, 
think  them  beneath  their  dignity,  and  go 
to  some  self-dubbed  '  chiropodist,'  or  only 
present  themselves  for  the  treatment  of  in- 
flammation or  some  other  complication  of 
corns.  A  medical  man  should  always  insist 
on  his  patient  wearing  properly  made  and 
well-fitting  boots  or  shoes:  these  should 
be  neither  too  large  nor  too  small,  with  a  , 
straight  inner  border,  rounded,  not  pointed, 
toes,  and  low  heels;  the  boots,  moreover, 
ehould  allow  of  sufficient  spring  and  expan- 


sion of  the  foot  in  every  direction  at  every 
step.  Patent  leather  should  be  forbidden, 
and  the  material  used  be  as  soft  and  supple 
as  possible. 

In  the  removal  of  corns  the  surgeon 
should  pare  a  little  of  the  top  off  carefully, 
without  any  attempt  to  '  cut  out '  the  corn, 
and  then  apply,  on  one  or  two  occasions,  a 
little  nitric  or  glacial  acetic  acid.  A  few 
days  after  each  application  the  thickened 
cuticle  can  be  peeled  off  and  a  fresh  ap- 
plication made,  two  or  three  of  which  are 
usually  sufficient.  Of  course  neither  these 
remedies  nor  the  silver-nitrate  in  stick  (to 
which  the  writer  considers  the  former 
superior),  are  to  be  used  when  the  com  is 
at  all  inflamed,  and  in  elderly  people  with 
feeble  circulation,  any  interference  with 
corns  must  be  undertaken  with  caution,  for 
fear  of  causing  inflammation  which  may 
pass  into  gangrene.  If  the  patient  object 
to  caustics  he  may  apply  at  night  water 
dressing  or  a  solution  of  sodae  bicarb.,  or 
one  of  caustic  potash  well  diluted,  on  lint 
or  cotton  wool.  A  few  applications  of  this 
will  macerate  away  the  chief  part  of  the 
corn,  and  the  rest  will  shrivel  away,  if  the 
patient,  having  dried  the  com  well,  paint 
on  a  solution  of  silver  nitrate,  gr.  x.-f5J. 

Belief  may  be  given,  when  any  further 
treatment  is  declined,  by  the  use  of  circular 
perforated  plasters  of  amadou,  '  elephant ' 
plaster,  or  buckskin;  but  it  is  always  to 
be  remembered  that  these  remedies,  while 
pleasing  to  the  patient,  do  not  cure  the 
com. 

Suppuration  under  a  com  may  be  known 
by  the  presence  of  a  yeUow  speck  at  the 
base  of  the  com,  ushered  in  by  intense 
throbbing  pain.  A  puncture  should  be  made 
with  a  tenotomy  knife,  and  the  parts  re- 
laxed by  the  constant  application  of  warm 
water  dressing.  "Where  a  row  of  corns 
occurs  on  the  phalanges  of  the  toes,  crooked 
and  crumpled  by  the  pressure  of  ill-fitting 
boots,  the  toes  must  first  be  straightened  by 
splints,  aided,  if  needful,  by  tenotomy.  See 
Hammer-Toes. 

Obstinate  ulceration  occasionally  fol- 
lows on  suppuration  and  inflammation  of 
corns.     See  Perforating  Ulcer. 

Moist  corns,  between  the  toes,  may 
easily  be  cured  by  keeping  the  parts  very 
dry,  dusting  with  zinc  oxide  and  starch,  or 
PtJ.v.  seruginis,  and  painting  occasionally, 
if  need  be,  with  solution  of  silver  nitrate, 
gr.  x.-fjj.  If  moist  corns  are  accompanied 
by  '  sweating  feet,'  the  patient  should  bathe 
his  feet  frequently,  and  after  thorough  rub- 
bing and  drying,  apply  lin.  belladonnse,  OT 
equal  parts  of  this  and  eau  de  Cologne.  Socki 
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or  stockings,  shoes  or  boots,  should  be  fre- 
quently changed.     See  Bromidrosis. 

W.  H.  A,  Jacobson. 

CORNUA  CUTANEA.    See  Horns. 

COSTAL  CARTILAGES,  Fractures 
of  the. — These  are  very  rare,  and  generally 
due  to  the  same  causes  as  those  giving  rise 
to  fractured  ribs.  The  cartilages  from  the 
fifth  to  the  ninth  are  those  most  likely  to  be 
injured.  They  are  frequently  complicated  by 
fracture  of  the  sternum,  and  it  is  said  that 
injury  to  the  eighth  cartilage  occasionally 
may  rupture  the  transverse  colon.  The 
pericardium  and  heart  are,  however,  the 
thoracic  viscera  most  likely  to  suffer.  The 
treatment  should  be  the  same  as  for  frac- 
tured ribs ;  but  if  there  be  deformity  a  pad 
and  spring  pressure  may  be  used  to  correct 
this,  the  elastic  structure  of  the  cartilage 
yielding  under  the  constant  pressure.  The 
cartilages  generally  unite  by  bone-callus, 
formed  around  the  broken  ends  which  re- 
main passive  in  the  sheath ;  but  occasionally 
they  unite  by  new  cartilaginous  material. 

H.  G.  HowsE. 

COUNTER-OPENING.— If,  affcerinci- 
sion  of  a  suppurating  cavity,  the  opening  fails 
to  afford  free  exit  to  its  contents,  and  the 
pus  either  collects  at  a  lower  level  or  has  a 
tendency  to  burrow  along  the  adjacent  soft 
parts,  it  will  be  found  necessary  to  make 
another  incision — the  so-called  counter- 
opening — in  a  more  dependent  or  suitable 
situation,  in  order  to  remove  this  accumu- 
lated and  probably  decomposed  purulent 
discharge.     See  Abscess. 

COXALGIA.     See  Hip-Disease. 

CRADLES  are  light  arched  frames 
made  of  wire  or  cane,  which  are  used  to 
protect  injured  or  inflamed  parts  from  the 
pressure  of  the  bedclothes.  They  are  made 
of  various  sizes,  some  of  sufficient  span  to 
bridge  across  the  body,  and  others  merely 
across  a  limb.  Some  cradles,  such  as  Sal- 
ter's or  Arnold's,  are  of  a  stronger  build, 
and  adapted  to  suspend  a  broken  limb  or  dis- 
eased joint  in  a  swinging  position.  In  the 
former  the  swinging  apparatus  is  suspended 
from  a  pulley  running  on  a  longitudinal 
bar ;  this  contrivance  prevents  the  limb 
being  disturbed  if  the  patient  slip  lower 
down  in  the  bed.  Bilton  Pollard. 

CRANIAL  NERVES,  Iiyuries  of 
the. — I.  The  Olfactory  Nerve. — Blows 
or  falls  on  the  head  not  infrequently  cause 
separation  of  the  nerves  from  the  lobes,  when 
olfactory  anaesthesia — i.e.  anosmia — ensues. 
Loss  of  the  sense  of  flavour  is  first  noticed, 


but  afterwards  that  of  smell  is  appreciably 
lost,  as  made  out  by  presenting  an  aromatic 
oil,  such  as  that  of  cinnamon  or  clove,  to 
the  nostril.  Acetic  acid  or  ammonia  irritate 
the  fifth  nerve,  not  the  olfactory,  and  are 
therefore  apt  to  mislead. 

II.  The  Optic  Nerve. — Injuries  to  the 
optic  nerve,  chiasma,  and  tract  exhibit  symp- 
toms which  depend  on  the  part  injured. 

Injury  to  one  optic  tract  causes  loss  of 
sight  in  the  corresponding  half  of  the  field  of 
vision  of  either  eye — lateral  hemiojpia.  This 
is  accounted  for  by  the  crossing  of  the  inner 
set  of  fibres  at  the  chiasma,  so  that  each 
tract  supplies  the  same  side  of  both  eyes. 
Injury  of  the  optic  chiasma  at  its  margins 
causes  loss  of  the  power  of  vision  on  the 
outer  side  of  both  retinae,  appearing  in  pro- 
jection as  loss  of  vision  in  the  inner  part 
of  each  field,  i.e.  nasal  Jiemiopia.  Injury 
to  the  centre  of  the  chiasma  causes  loss 
of  function  in  the  inner  part  of  the  retinae, 
appearing  in  projection  as  loss  of  the  outer 
half  of  each  field  of  vision,  i.e.  temj^oral 
hemiopia. 

Destruction  of  the  nerve  between  the 
chiasma  and  the  optic  foramen  causes  simply 
blindness.  Injury  to  the  nerve  at  the  optic 
foramen  or  within  the  orbit  usually  involves 
other  orbital  nerves. 

III.  The  Third  Nerve  is  distributed  to 
all  the  muscles  of  the  eyeball,  except  the 
superior  oblique  and  external  rectus ;  to  the 
levator  palpebrae  ;  to  the  sphincter  pupillae, 
and  to  the  ciliary  muscle.  Irritation  of 
the  nerve  causes  spasm  of  some  one  or  all 
of  the  muscles  suppHed,  but  most  frequently 
it  is  the  lateral  rectus  which  is  affected, 
causing  internal  strabismus ;  the  sphincter 
pupillae,  causing  myosis;  and  the  ciliary 
muscle,  causing  the  eye  to  be  accommodated 
for  near  objects  only. 

Complete  paralysis  causes  : — 

1.  Ptosis. 

2.  Immobility  of  the  eyeball  in  the 
position  of  external  strabismus. 

3.  Dilatation  of  the  pupil. 

4.  Loss  of  the  power  of  accommodation. 

5.  SUght  prominence  of  the  eyeball 
from  the  compressing  action  of  the  superior 
oblique. 

Diagnosis  of  the  seat  of  lesion  : — 

1.  Injury  to  the  nerve  in  the  crus  causes 
coincident  hemiplegia  of  the  opposite  side. 

2.  Both  nerves  are  affected  when  the 
interpeduncular  space  is  the  seat  of  lesion. 

3.  Paralysis  of  the  internal  rectus  alone 
causes  divergent  strabismus  and  crossed 
diplopia. 

4.  When  the  superior  rectus  is  paralysed, 
there  is  crossed  diplopia  in  looking  upwards. 
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5.  Exactly  the  reverse  obtains  when  the 
inferior  rectus  is  paralysed. 

IV.  The  Fourth  Nerve  when  paralysed 
causes  loss  of  function  in  the  superior  ob- 
lique muscle.  Owing  to  the  consequent  loss 
of  power  of  rotatiag  the  eyeball  downwards 
and  outwards  there  is  diplopia,  when  the 
patient  attempts  to  look  obliquely  down- 
wards, from  the  healthy  towards  the  para- 
lysed side.  Giddiness  when  descending  a 
stair  is  usually  the  first  symptom,  owing  to 
the  diplopia  induced  by  looking  at  the  steps 
whilst  descending. 

V.  The  Fifth,  Trigeminal,  or  Trifacial 
Nerve  may  be  affected  in  its  entirety,  in  its 
motor  root  alone,  or  in  one  or  more  of  its 
primary  divisions. 

Of  the  three  primary  branches  the  first, 
wholly  sensory,  suppHes  the  forehead,  upper 
eyelid,  the  conjunctiva,  the  inside  of  the 
inlet  to  the  nose  and  the  lacrymal  gland. 
The  second,  wholly  sensory,  supphes  the 
cheek  from  the  lower  eyeHd  to  the  upper  Hp, 
including  both ;  the  side  of  the  nose,  and  the 
upper  gums  and  teeth.  The  third,  partly 
motor,  partly  sensory,  supphes  with  motor 
power  the  muscles  of  mastication ;  and  by 
its  sensory  branches  the  lower  Hp  and  cheek, 
the  gums  and  teeth  of  the  lower  jaw,  the 
anterior  two-thirds  of  the  tongue,  the  front 
of  the  ear,  and  the  parotid  gland. 

Paralysis  from  an  injiu^y  dividing  the 
sensory  root  causes  anaesthesia  of  the  re- 
gions between  the  frontal  suture  and  the 
lower  jaw,  and  between  the  middle  line  of 
the  face  and  the  ear.  The  skin  of  the  face 
is  cold  to  the  touch  and  exhibits  a  purphsh 
tint.  The  conjunctiva  may  be  touched 
without  causing  winking,  the  eyeball  looks 
glazed,  and  lq  the  course  of  eight  days,  if  un- 
protected, the  cornea  may  slough,  allowing 
the  escape  of  the  contents.  The  nostril  is 
dry,  and  irritation  produces  neither  water- 
ing at  the  eye  nor  sneezing.  The  effect  of 
tmilateral  paralysis  causes  the  patient  to 
think  the  glass  from  which  he  drinks  is 
broken.  The  tongue  on  the  affected  side 
loses  the  power  of  appreciating  the  presence 
of  sweet,  sour,  bitter,  or  saline  substances. 
The  gums  become  spongy  and  ulcerative. 
There  is  diminished  secretion  in  the  lac- 
rymal and  the  sahvary  glands.  Paralysis 
from  severance  of  the  motor  root  is  evi- 
dent by  the  impaired  action  of  the  lower 
jaw,  and  by  the  loss  of  strength  in  the 
masticatory  muscles.  Irregularity  of  move- 
ment becomes  evident,  and  by  placing  the 
hand  on  the  cheek  of  the  affected  side,  the 
defective  power  of  the  muscles  becomes  ap- 
parent. The  impairment  in  lateral  move- 
ments is  more  ^agnostic  than  the  simple 


up  and  down  movement.  The  diagnosis 
between  central  and  peripheral  affections  is 
made  out  by  observing  the  following  points. 

1.  When  central,  the  lesion  of  the  fifth 
is  associated  usually  with  hemiplegia  of 
the  same  side,  i.e.  the  side  opposite  to  the 
injury. 

2.  In  peripheral  affections  the  anassthesia 
is  more  complete,  and  in  it  the  trophic  and 
vaso-motor  changes  are  pronounced. 

VI.  The  Sixth  Nerve — the  abducens — 
supphes  the  external  rectus  of  the  eyeball. 
This  nerve,  on  account  of  its  connection 
with  the  basal  cranial  bones,  is  more  fre- 
quently involved  in  fractures  of  the  anterior 
part  of  the  skull  than  is  any  other  of  the 
orbital  nerves.  Its  division  causes  internal 
strabismus.  There  is  a  default  in  the  pro- 
jection of  the  field  of  vision,  diplopia  of  the 
homonymous  type,  the  images  appearing 
more  distant  as  the  object  is  moved  across 
the  field  of  vision  towards  the  affected 
side. 

VII.  The  Facial  Nerve,  or  portio  dura 
of  the  seventh,  when  torn  through,  causes 
paralysis  of  the  muscles  of  expression — 
Bell's  paralysis.  The  nerve  may  be  in- 
jured after,  during,  or  before  its  passage 
through  its  canal  in  the  petrous  portion  of 
the  temporal  bone — the  aqueductus  FaUopii. 

Injury  after  its  exit  from  the  bony  canal 
causes  paralysis  of  all  the  muscles  of  ex- 
pression— i.e.  all  the  facial  muscles,  with 
the  exception  of  the  levator  palpebrae — of 
the  posterior  belly  of  the  digastric,  and  the 
stylo-hyoid  muscles.  The  symptoms  are : — 
1,  smoothness  of  the  forehead ;  2,  inability 
to  close  the  upper  eyelid ;  3,  smoothness  of 
the  cheek ;  4,  loss  of  the  naso -labial  furrow; 
5,  inabihty  to  expand  the  nostril;  6,  on 
laughing  the  mouth  is  pulled  towards  the 
sound  side ;  7,  whistling,  or  blowing  a  candle 
out,  is  impossible  ;  8,  food  collects  between 
the  cheek  and  the  gum.  When  the  injury 
is  three  lines  above  the  exit  of  the  nerve 
from  the  canal,  the  chorda  tympani  is  para- 
lysed. The  patient  then  experiences  a  pasty 
taste  in  the  mouth,  and  is  unable  to  re- 
cognise the  difference  between  bitters  and 
sweets,  acids  and  salines. 

When  the  injury  is  near  the  entrance 
of  the  nerve  into  the  canal,  then  the  petrosal 
nerves  are  involved.  See  Sjpinal  Accessory. 
When  the  nerve  is  injured  before  its  en- 
trance into  the  canal,  the  auditory  is  usually 
involved.  When  the  cause  is  central,  the 
sixth  is  usually  paralysed,  and  there  is 
hemiplegia  of  the  opposite  side.  When 
central,  the  electric  response  of  the  muscles 
and  nerves  remains  active,  but  when  peri- 
pheral it  is  usually  lost. 
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VIII.  The  Auditory  Nerve  is  frequently 
destroyed  by  fractures  of  the  base  of  the 
skull,  by  blows,  by  loud,  sudden  noises  or 
explosions,  as  of  dynamite.  The  inability 
to  hear  a  vibrating  tuning-fork  placed  on 
the  cranium  or  between  the  teeth,  is 
diagnostic  of  complete  destruction.  Irrita- 
tion of  the  part  of  the  nerve  supplying  the 
semicu'cular  canals  is  supposed  to  produce 
the  giddiness,  vertigo,  and  vomiting  cha- 
racteristic of  Meniere's  disease.  See  Ear, 
Internal,  Diseases  of  the. 

IX.  The  Glosso -Pharyngeal  Nerve. — 
Injury  to  this  nerve  is  unknown  apart 
from  its  neighbours.  When  it  is  destroyed 
taste  proper  is  lost,  and  various  muscles  of 
the  palate  are  affected.  See  Spinal  Acces- 
sory. 

X.  The  Pneumogastric  Nerve,  and  the 
part  of  the  spinal  accessory  applied  to  it, 
must  be  considered  together.  These  endow 
the  circulatory,  respiratory,  alimentary,  and 
urinary  tracts  with  motor,  sensory,  trophic, 
vaso-motor,  vaso -inhibitory,  secreto-motor, 
inhibitory,  and  accelerating  fibres. 

If  the  trunk  of  one  vagus  is  destroyed 
near  its  root,  respiration  becomes  slower, 
and,  if  both  be  divided,  the  pauses  between 
inspiration  and  expii'ation  become  more 
marked,  the  patient  dying  of  pneumonic 
congestion.  When  the  pharyngeal  branch 
is  destroyed  deglutition  is  impaired,  food 
collects  in  the  pharynx,  and  fluids  taken 
are  ejected  through  the  nose.  This  pro- 
bably indicates  paralysis  of  the  palatal,  as 
well  as  of  the  upper  constrictor  muscles. 

Division  of  the  superior  laryngeal  nerve 
allows  food  to  enter  the  senseless  larynx, 
causing  thereby  asphyxia.  Division  of  the 
inferior  laryngeal  causes  paralysis  of  all  the 
muscles  of  the  larynx,  except  the  crico- 
thyroid supplied  by  the  superior  laryngeal. 
When  this  is  imilateral,  one  vocal  cord  is 
useless,  and  being  at  first  semi-abducted 
and  then  adducted,  causes  the  voice  to  be  at 
first  hoarse  and  finally  high-pitched.  The 
change  is,  in  all  probabiHty,  brought  about 
by  the  increasing  tension  of  the  crico- 
thyroid. Dyspnoea  supervenes  only  during 
exertion,  owing  to  the  inaction  of  one  vocal 
cord. 

When  the  trunk  of  the  pneumogastric  in 
the  neck  is  paralysed,  the  recurrent  laryngeal 
suffers  ;  the  respirations  become  slower,  the 
cardiac  beat  is  quickened,  and  death  ensues, 
usually  within  half  an  hour.  If,  in  an 
operation,  the  pneimaogastric  is  pulled  upon, 
the  heart's  action  is  slowed. 

XI.  The  Spinal  Accessory  Nerve. — 
The  accessory  filaments  to  the  vagus  and 
its  branches  supply  motion  to  its  pharyn- 


geal, laryngeal,  and,  probably,  its  respira- 
tory and  cardiac,  branches.  The  portion 
which  takes  a  separate  course  supplies  the 
sterno-mastoid  and  upper  part  of  the  trape- 
zius muscles.  Irritation  of  the  nerve-tnmk 
causes  spasm  of  these  muscles ;  complete 
division  paralyses  them.  The  head  can  be 
maintained  in  the  erect  normal  position; 
but  shrugging  the  shoulder,  or  turning  the 
head  so  as  to  hear  better,  are  impossible 
movements  on  the  paralysed  side. 

The  muscles  of  the  soft  palate  are 
affected  in  paralysis  of  the  fifth,  facial, 
glosso-pharyngeal,  pneumogastric,  spinal 
accessory,  and  hypoglossal  nerves.  Ana- 
tomical teaching  ascribes  the  nervous 
supply  of  these  muscles  to  the  facial 
through  the  fifth  for  the  most  part ;  but 
clinical  observations  do  not  bear  out  this 
teaching,  as  deviation  of  the  uvula — a 
doubtfiil  symptom  at  any  time — is  found 
when  other  than  these  nerves  are  injured. 
At  present,  it  is  safest  to  make  no  definite 
statements  until  anatomical  and  clinical 
observations  are  more  in  accord. 

XII.  The  Hypoglossal  Nerve  is  chiefly 
devoted  to  supplying  the  muscles  of  the 
tongue. 

In  bilateral  paralysis  deglutition,  mas- 
tication, and  articulation  are  hindered  or 
impossible.  In  unilateral  affections  these 
are  but  little  affected,  but  on  protrusion  of 
the  tongue  it  is  easy  to  be  seen  that  it  is 
pushed  to  the  affected  side,  and  vice  versd 
when  withdrawn.  Paralysis  of  the  palate 
and  one  vocal  cord  has  been  observed  in  a 
case  of  unilateral  paralysis. 

James  Cantlie. 

CRANIOTABES      —       CRANIAL 

BOSSES. — By  craniotabes  is  meant  a 
special  form  of  atrophy,  ^r  thinning,  of  the 
cranial  bones  in  infancy.  The  parts  affected 
become  flexible  like  parchment,  and  small 
conical  pits  are  formed  which  commence 
on  the  inner  table  and  extend  outwards, 
leaving  in  well-marked  cases  only  a  lamina 
of  the  external  periosteum.  The  parch- 
ment-like flexibiUty  is  easily  appreciated 
when  gentle  pressure  is  applied ;  but  the 
pits  are  diflicifl.t  to  demonstrate  during  life, 
because,  except  in  extreme  cases,  the  outer 
table  retains  its  continuity  of  surface.  The 
part  of  the  cranium  commonly  affected  is 
the  posterior  inferior  angle  of  the  parietal 
(on  one  or  both  sides),  and  in  this  position 
the  bone  is  more  easily  bent  by  the  finger 
than  in  any  other,  and  such  bending  as 
can  be  obtained  with  moderate  pressure  is 
not  attended  with  either  risk  or  pain  to  the 
child.     There  are  do   symptoms  specially 


384 


Craniotabes — Cranial  Bosses 


suggestive  of  craniotabes.  Infants  who 
have  the  lesion  highly  marked,  are  some- 
times very  tender  about  the  head,  and  cry 
when  raised  fi:om  the  horizontal  position ; 
but  this  is  by  no  means  constant.  The 
back  of  the  head  is  often  bald.  Elsasser, 
who  gave  the  first  description  of  the  lesion, 
and  whose  monograph  (1842)  is  admirable, 
was  inclined  to  look  upon  craniotabes  as 
the  cause  of  Isuryngismus  stridulus ;  but 
there  seems  no  sufficient  reason  to  sup- 
pose that  the  two  things,  when  they  co- 
exist, are  more  than  coincidences.  It  is 
certain  that  many  cases  of  craniotabes 
exist  without  laryngismus,  and  many  cases 
of  laryngismus  occur  in  children  who  are 
not  craniotabetic. 

The  age  at  which  craniotabes  is  first 
found  is  of  some  importance.  There  are 
some  exceptional  cases  in  which  it  appears 
to  be  a  foetal  condition,  and  these  have 
special  features  to  be  subsequently  men- 
tioned ;  but  there  is  no  doubt  that  cranio- 
tabes, as  commonly  met  with,  is  an  infantile 
and  not  a  congenital  lesion.  The  bones  of 
the  vault  of  the  cranium  of  a  fall-term 
foetus  will  be  found,  on  examination,  tough, 
firm,  and  unyielding.  Change  in  shape  of 
the  skull  of  a  new-born  infant  under  pres- 
sure, is  brought  about  in  great  part  by  the 
overlapping  at  the  sutures,  not  by  the  bend- 
ing of  bones.  There  may  be  a  Httle  yield- 
ing along  the  margin  of  the  sutures ;  but 
flexibility  of  the  bone  beyond,  and  actual 
pits,  rarely  occur  before  three  months, 
although  they  have  been  detected  as  early 
as  six  weeks.  The  onset  of  craniotabes  has 
been  repeatedly  recognised  in  infants  who 
were  under  frequent  observation  early  in 
life,  and  who  when  first  examined  showed 
no  sign  of  it.  With  respect  to  duration,  this 
lesion  may  be  only  capable  of  detection 
for  a  few  weeks ;  in  the  majority  of  cases 
it  ceases  to  be  recognisable  within  the  first 
ten  or  twelve  months  of  Hfe,  but  it  may 
continue,  in  rare  cases,  up  to  eighteen 
months. 

The  post-mortem  appearances  present 
the  shallow  conical  pits  already  mentioned. 
These  pits  are  excavations  primarily  of  the 
inner  plate,  whilst  the  apex  of  the  cone 
is  hoUowed  out  of  the  outer  plate,  which, 
in  extreme  cases,  is  reduced  to  a  mere 
membranous  lamina  of  periosteum.  The 
walls  of  the  pit  present  a  markedly  granular 
surface.  The  size  is  rarely  greater  than 
enough  to  hold  the  end  of  a  cedar  pencil ;  the 
number  varies  from  two  or  three  to  a  dozen. 
The  pits  are  generally  symmetrical,  but 
deeper  and  more  numerous  on  one  side  than 
the  other.    The  'place  of  election'  is  the 


posterior  inferior  part  of  the  parietal.  With 
less  frequency  the  thin  upper  portion  of 
the  occiput,  the  temporals,  the  upper  sur- 
face  of  the  orbital  plates  of  the  frontal, 
and  very  rarely  the  upper  parts  of  the 
frontals  and  parietals  are  affected. 

Three  associated  cranial  conditions  de- 
serve special  notice : — (1)  The  excessive,  or  1 
rather  the  premature,  formation  of  convolu- 
tion-impressions in  the  hinder  parts  of  the 
skull.  The  craniotabes  pits  are,  without 
exception,  situated  in  these  early-formed 
convolution-impressions.  (2)  Where  the 
craniotabes  is  considerable,  there  is  gener- 
ally also  some  asymmetry  of  the  skull, 
and  it  will  be  found  that,  on  the  side 
on  which  the  pits  are  deepest  and  most 
numerous,  the  posterior  parietal  region  is 
flattened,  as  a  whole,  compared  with  the 
other  side.  (3)  Cranial  bosses.  Spots  of 
craniotabes  will  be  found  post  mortem  in 
most  of  the  cases  of  the  so-called  natiform 
skull  of  M.  Parrot,  in  its  vascular  and  active 
stage.  In  this  form  of  cranium,  massive 
bosses  occur  around  the  anterior  fontanelle, 
and  more  or  less  broad  sinuous  areas  of 
osteophytic  deposit  surround,  but  rarely  in- 
vade the  centres  of  ossification  of  the 
frontals  and  parietals,  and  sometimes  the 
occiput  and  temporals.  The  association  of 
massive  hyperostoses  in  definite  parts  of 
the  skull  with  atrophic  areas  in  other 
definito  parts,  is  a  very  remarkable  one. 
Now  although  a  multitude  of  cases  of 
craniotabes  may  be  found  in  which  at  no 
period  are  definite  bosses  to  be  made  out 
during  life,  yet  a  minute  examination,  post 
TJiortem,  of  the  outer  surface  of  the  cranium  ^ 
in  the  neighbourhood  of  the  tabetic  spots,! 
will,  the  writer  believes,  almost  invariablyl 
reveal  a  deposit  of  fine,  granular,  osseousl 
material.  This  is  sometimes  only  compar- 1 
able  with  what  would  be  obtained  byj 
sprinkling  over  the  bone  the  finest  sand.p 
In  other  cases  it  is  more  marked,  and  can 
be  identified  as  a  '  splash,'  so  to  speak,  of 
the  same  kind  of  granular  osteophytic  de- 
posit which,  by  insensible  gradations,  is 
traceable  into  the  massive  bossy  growth 
before  mentioned. 

Etiology. — No  entirely  satisfactory  ex- 
planation of  the  causation  of  craniotabes 
has  been  offered.  The  view  that  the  pits 
represent  islands  of  incomplete  ossifica- 
tion in  the  membranous  bones  of  the 
cranium  is  certainly  untenable,  at  least 
so  far  as  the  ordinary  cases  are  con- 
cerned. Delayed  ossification  is  by  no 
means  a  rare  condition  along  the  posterior 
border  of  the  parietal,  and  along  its  upper 
margin,  especially  near  the  position  nor- 
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mally  occupied  by  the  parietal  foramina, 
and  such  delay  may  explain  some  of  the 
flexible  parietals  which  are  felt  during  life  ; 
but  the  actual  pits  which  are  seen  post 
mortem  are  well  within  the  sutures,  and 
cannot  be  so  explained.  It  is  true  that  in 
skulls  of  infants  who  are  the  subjects  of 
meningocele,  small  gaps  of  incomplete  os- 
sification may  be  found  in  various  parts  of 
the  cranial  bones  ;  but  the  inner  surface  of 
these  gaps  is  quite  smooth,  instead  of  pre- 
senting the  rough  granular  condition  of 
craniotabes  pits,  whether  the  latter  have 
progressed  to  actual  perforation  or  stopped 
short  of  it. 

There  seems  every  reason  to  regard  the 
true  craniotabes  pits  as  being  due  to  an 
actual  removal  of  osseous  material  from 
the  inner  surface  by  a  process  of  absorption. 
The  doctrine  which  finds  most  favour  is 
that  the  weight  of  the  brain  is  the  efficient 
cause  of  this  absorption,  by  pressing  against 
the  thinner  portions  of  the  hinder  part  of 
the  cranium,  which  hinder  part  also  is 
subjected  to  counter-pressure  from  the  fre- 
quent horizontal  posture  of  the  infant  lying 
against  the  pillow,  or  on  the  arm  of  the 
nurse.  However  brought  about,  it  seems 
probable  that  in  the  formation  of  the  convo- 
lution-impressions, which  are  not  present 
at  birth,  a  certain  amount  of  absorption  of 
osseous  material  takes  place.  It  is  possible 
that  an  amount  of  absorption,  enough  to 
allow  of  a  slight  degree  of  flexibility  of  the 
posterior  parietal  regions,  may  be  physio- 
logical. The  writer  has,  in  more  than  one 
instance,  observed  the  occurrence  of  a  sHght 
degree  of  flexibility  lasting  for  a  few  weeks 
in  a  perfectly  healthy  infant  of  between 
three  and  four  months  old.  But  Fried- 
leben's  view  that  actual  craniotabes,  with 
the  formation  of  pits,  is  physiological,  ap- 
pears to  the  writer  quite  untenable. 

To  the  two  factors  of  weight  and  resist- 
ance before  mentioned,  it  would  appear 
essential  that  a  third  should  be  added,  viz., 
a  special  morbid  condition  of  bone  by  which 
it  becomes  more  readily  acted  upon,  from 
within  and  without,  than  in  the  normal  state. 
The  writer  has  already  stated  his  belief 
that,  in  however  attenuated  a  lamina,  some 
evidence  of  fine  granular  deposit  of  osteo- 
phytic  material  can  generally  be  found  on 
the  outer  surface  in  the  neighbourhood  of  the 
pits.  In  the  active  vascular  stage,  even  the 
osteophytes  which  form  the  massive  bosses 
are  so  soft  that  they  can  readily  be  cut  with 
a  knife.  These  portions,  it  is  to  be  remem- 
bered, are  not  subjected  to  pressure  and  re- 
sistance like  the  posterior  parietal  regions. 
The  premature  formation  of  convolution- 
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impressions  on  the  inner  surface,  and  the 
very  marked  general  flattening  of  the  whole 
of  one  jposterior  parietal  region,  so  often 
found  with  craniotabes,  form  together  a 
strong  presumption  in  favour  of  the  plas- 
ticity of  this  part  of  the  skull.  It  is  true 
that  such  asymmetry  may  be  congenital, 
but  its  onset  may  be  actually  observed  in 
some  of  the  above  cases,  along  with  evi- 
dences in  other  parts  of  the  skeleton  of 
yielding  to  pressure. 

It  must  be  admitted  that  the  above  view 
does  not  explain  the  rare  cases  of  cranio- 
tabes of  the  upper  parts  of  the  frontal s,  and 
of  the  parietals.  The  full  history  of  these 
cases  is  much  to  be  desired,  especially  with 
regard  to  the  date  of  onset.  Is  it  possible 
that  some  of  them  may  be  truly  congenital, 
and  so  comparable  with  a  remarkable  group 
described  by  M.  Parrot  ?  This  group  con- 
sisted of  premature  still-bom  foetuses,  and 
the  pits  were  found  distributed  with  re- 
markable constancy  around  the  neighbour- 
hood of  the  anterior  fontanelle.  M.  Parrot's 
ingenious  contention  was  that  in  intra- 
uterine life,  the  head  being  generally  de- 
pendent, this  region  of  the  inner  surface  of 
the  skull  would  be  very  liable  to  pressure, 
and  that  if  any  localised  morbid  condition 
of  bone  occurred  rendering  it  soft  in  this 
region,  intracranial  pressure  might  be  ex- 
pected to  come  into  play. 

The  question  now  arises,  with  what 
general  morbid  condition  is  infantile  cranio- 
tabes related  ? 

1st.  It  is  not  necessarily  associated  with 
simple  general  atrophy  or  marasmus.  Dr. 
David  Lees  examined  a  number  of  maras- 
mic  infants  in  whom  no  craniotabes  could 
be  found ;  and,  on  the  other  hand,  the  lesion 
has  been  found  repeatedly  in  many  stout, 
apparently  well-nourished,  children. 

2nd.  It  is  certainly  found  in  a  high  de- 
gree in  many  syphilitic  children,  and  is 
regarded  by  M.  Parrot  as  always  syphilitic  ; 
but  it  is  equally  certain  that  in  many  cases 
no  evidence  of  congenital  syphiHs  is  forth- 
coming. 

3rd.  The  prevalent  view,  first  propounded 
by  Elsasser,  supported  by  Virchow,  and  ac- 
cepted by  most  German  writers,  is  that 
craniotabes  is  the  earliest  manifestation  of 
rickets.  With  respect  to  this  view,  it  is 
imdoubted  that  craniotabes  may  be  found 
in  breastfed  infants,  who  at  the  time  pre- 
sent no  other  sign  of  rickets,  so  far  as  can 
be  detected  during  the  Ufe  of  the  infant, 
although  it  may  be  urged  that  at  a  subse- 
quent period,  beading  of  ribs,  &c.,  may  be- 
come manifest.  The  writer  has,  however, 
recorded  one  case  of  craniotabes  in  a  pro- 

0  0 


386 


Craniotabes — Cranial  Bosses 


bably  syphilitic  breastfed  child  in  whom 
post-mortem  examination  revealed  no  pro- 
liferation of  cartilage  at  the  sternal  ends 
of  the  ribs,  although  the  child  was  seven 
months  old,  a  sufficient  ago  for  beading  to 
have  become  manifest. 

The  question,  however,  ultimately  turns 
upon  the  interpretation  which  is  to  be 
given  to  the  nature  of  the  cranial  osteo- 
phytes which,  in  larger  or  smaller  amount, 
the  writer  believes  always  accompany 
definite  spots  of  craniotabes.  If  these  os- 
teophytes are,  as  M.  Parrot  taught,  to  be 
regarded  as  syphilitic,  then  the  craniotabes 
spots  ought  to  be  regarded  as  a  sort  of 
syphilitic  epiphenomenon.  If,  however,  the 
osteophytes  are  ricket\',  then  the  craniotabes 
spots  ought  to  be  considered  as  a  sort  of 
rickety  epiphenomenon. 

The  writer  has  observed  some  notable 
examples  of  cranial  bosses  in  syphilitic 
infants  in  whom  other  signs  of  rickets  were 
either  nil  or  extremely  slight,  and,  for  this 
and  other  reasons,  was  at  one  time  led  to 
beheve  that  M.  Parrot's  view  was  correct, 
viz.  that  the  cranial  bosses  were  in  them- 
selves syphilitic.  Subsequent  investigation 
has  convinced  him,  however,  that,  although 
such  bosses  occur  in  a  large  number  of 
syphilitic  children,  they  may  unquestionably 
arise  in  non- syphilitic  children,  and  that 
the  older  view,  according  to  which  they 
were  held  to  be  rickets  of  the  skull,  was 
the  correct  one. 

The  difficulty  that  occasionally  other 
signs  of  rickets  are  slight,  or  even  absent, 
is  a  real  one  ;  but  it  may  be  partly  met  by 
the  parallel  observation  of  the  occasional 
excessive  incidence  of  this  disease  on  par- 
ticular bones  or  portions  of  the  skeleton, 
and  by  the  wonderful  variety  of  clinical 
forms  which  occur  in  consequence  of  the 
commencement  or  arrest  of  the  disease  at 
varying  stages  of  bone-development.  The 
readiness  with  which  the  osseous  system 
of  a  child  responds  to  the  slightest  per- 
version of  general  nutrition  is  one  of  the 
most  striking  facts  of  pathology.  It  seems 
possible  that,  even  in  a  breastfed  infant, 
some  temporary  impoverishment  of  the 
mother's  milk,  some  slight  chronic  catarrh 
in  the  infant,  or  some  fault  in  its  surround- 
ings, may  start  a  change  in  the  growing 
cranial  bones,  and  lead  to  the  deposition  of 
morbid  osseous  material,  in  consequence  of 
which  craniotabes  may  follow,  and,  the 
cause  having  come  to  an  end,  no  further 
affection  of  the  skeleton  supervene. 

Thus,  as  rickets,  in  its  well-marked 
indubitable  forms,  may  become  arrested  at 
various   stages,    and   healthy  development 


occur,  so  the  view  may  be  held  that  the 
craniotabetic  phase  of  rickets  may  remain 
the  only  manifestation  of  the  disease,  and 
thus  the  difficulty  of  the  frequent  non- 
appearance of  other  classical  signs  would 
be  met. 

Treatment. — Craniotabes,  so  far  as  the 
waiter  knows,  is  attended  with  no  special 
risks  per  se,  and  needs  no  special  treat- 
ment ;  but  its  detection  ought  to  set  the 
doctor  on  the  qui  vive  for  faults  of  diet 
and  hygiene,  even  if  no  other  evidence  of 
rickets  be  present  at  the  time  ;  and  if  evi- 
dence of  congenital  syphilis  be  forthcoming, 
the  child  should  be  promptly  treated  with 
mercury.  Thomas  Barlow. 

CREPITUS.     See  Fractures. 

CRIPPS'  LONG  SPLINT,  for  frac- 
tures of  the  thigh,  differs  from  all  others 
in  that  the  extending  and  counter-extenchng 
forces  are  both  obtained  by  the  elasticity 
of  a  rubber  accumulator.  The  splint  is 
provided  with  a  sHding  footpiece,  from 
which  a  cord  passes  round  a  pulley,  and 
then  upwards  along  the  outer  side  of  the 
splint  to  a  double  pulley,  around  the  lower 
wheel  of  which  it  is  reflected,  and  then 
fixed  to  the  upper  end  of  the  accumulator, 
which  is  itself  attached  at  the  other  end  to 
one  of  a  series  of  hooks  on  the  outer  side 
of  the  splint.  The  perineal  band  termi- 
nates in  a  cord  at  each  end ;  both  cords 
pass  over  a  pulley  let  in  to  the  upper  end 
of  the  splint,  and  join  on  the  outer  side  of  the 
splint  to  form  a  loop,  which  is  placed  on  the 
upper  wheel  of  the  double  pulley  above  men- 
tioned. It  will  be  seen  that  when  the  accu- 
mulator is  put  on  the  stretch  traction  is  thus 
made  on  the  perineal  band  at  the  same  time 
as  on  the  footpiece.        Bilton  Pollard. 

CROFT'S  PLASTER  OF  PARIS 
SPLINTS.     See  Immovable  Bandages. 

CRYPTORCHISM.  See  Testis,  Mai- 
positions  of  the. 

CRYSTALLINE  LENS.  —  The  cry- 
stalline lens  presents  abnormal  and  morbid 
conditions  of  several  kinds.  Its  trans- 
parency may  be  impaired  or  lost  through 
faults  of  development  or  gi'owth,  through  in- 
jury, through  senile  degeneration;  or  through 
malnutrition  due  to  disease  of  the  structures 
which  surround  it.  Its  elasticity  may  be 
destroyed  by  the  usual  senile  sclerosis  of 
the  fibres,  or  by  morbid  changes  of  structure 
at  any  time  of  life.  Its  form  and  size 
may  be  abnormal,  by  reason  of  errors  of  de- 
velopment and  growth,  or  of  the  mechanical 
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pressure  of  surrounding  structures.  Its 
position  and  relations  may  be  at  fault 
tlirough  malformation  or  rupture  of  its 
suspensory  ligament,  tlirough  defect  of  the 
a(iueous  or  vitreous  humour,  through  ad- 
hesion to  the  iris  or  other  adjacent  parts, 
or  through  the  presence  of  foreign  bodies 
or  new-formations  in  its  neighbom-hood. 
Having  no  nerves,  no  blood-vessels,  and 
no  connective  tissue  in  its  substance,  the 
lens  is  not  subject  to  those  morbid  pro- 
cesses which  depend  on  the  presence  of 
these  structures.  Its  most  frequent  and 
most  important  disorder  is  the  condition 
known  as  cataract.     See  Cataract. 

Misplacement  and  Dislocation  of  the 
Lens. — Instead  of  hanging  evenly  sus- 
pended behind  the  pupil  and  concentric 
with  the  axis  of  the  eye,  the  lens  may  as- 
smne  various  abnormal  positions.  It  may 
be  displaced  laterally  with  or  without  tilting 
of  the  one  edge  in  advance  of  the  other; 
it  may  pass  through  the  pupil  into  the  an- 
terior chamber ;  it  may  fall  back  into  the 
vitreous  himiour  ;  it  may  even,  in  case  of 
forcible  rupture  of  the  sclera,  be  driven  out 
of  the  eye  and  remain  lying  beneath  the 
conjunctiva. 

Causes  and  FatJwlogij. — The  causes  of 
these  displacements  are  of  three  kinds — 
errors  in  development ;  injuries ;  and  de- 
generative processes  affecting  the  integrity 
of  the  suspensory  ligament. 

Congenital  misplacement  is  sometimes 
associated  with  coloboma  of  the  choroid  or 
optic  disc,  sometimes  with  persistent  hyaloid 
artery ;  more  frequently  it  is  met  with  in 
eyes  which  appear  otherwise  healthy.  A 
partial  lateral  displacement  indicates  a 
faulty  development  of  the  suspensory  liga- 
ment, by  reason  of  which  the  traction  upon 
the  lens  is  unequal  at  different  parts  of  its 
circumference.  The  displacement  is  usually 
upwards,  or  upwards  and  outwards,  indi- 
cating a  defect  in  the  lower  part  of  the 
ligament  analogous  to  an  imperfect  closmre 
of  the  foetal  slit.  It  is  usually  present  in 
both  eyes,  and  is  symmetrical,  or  nearly  so, 
in  the  two.  It  has  been  frequently  met 
with  in  several  members  of  one  family,  and 
in  successive  generations. 

Traiunatic  dislocation  may  be  pro- 
duced by  perforating  or  by  non-perforating 
injuries,  more  frequently,  perhaps,  by  the 
latter ;  the  suspensory  ligament  ruptm'es  ' 
under  violent  distortion  of  the  globe,  and 
the  lens  is  displaced  in  the  direction  of 
least  resistance.  The  attachments  of  the 
lens  to  its  ligament  and  to  the  hyaloid 
membrane  are  less  strong  in  senile  than  in 
youthful  eyes,  and  they  are  weakened  by 


conditions  which  damage  the  nutrition  of 
the  vitreous  humour  ;  in  such  cases,  there- 
fore, less  force  suffices  to  dislocate  the  lens 
than  in  a  sound  and  youthful  eye. 

Spontaneous  dislocation  occurs  only  in 
presence   of  morbid   changes  in   the  lens 
itself,  or  in  the  vitreous.     These  structures 
depend  for  their  nutrition  upon  the  uveal 
tract,  and  when  this  latter  passes  into  an 
'  atrophic  state — e.g.  in  retinitis  pigmentosa, 
choroiditis    disseminata,   extreme   myopia, 
&c. — they  are  apt  to  degenerate,  the   one 
liquefying,  the  other  developing  the  pos- 
terior-polar form  of  cataract.    It  is  in  these 
I  same    conditions   of   uveal    atrophy    that 
:  spontaneous    dislocation    of     the    lens    is 
i  chiefly  met  with.     It  is  promoted  also  by 
i  those    pathological   changes    which    over- 
i  stretch  the  suspensory  ligament,   namely, 
!  by  the  shrivelling  of  the  lens  which  usually 
occurs  in  the  hypermature  stage  of  cataract, 
I  and  by  the  distension  of  the  ciliary  region 
!  which   results  from   the  long  continuance 
;  of  glaucomatous  tension.    A  lens  misplaced 
at  birth  may,  and  not  unfrequently  does, 
'  in  course  of  time  break  loose  still  further 
from  its  suspensory  ligament,  and  undergo 
a  spontaneous  dislocation  into  the  vitreous 
or  the  anterior  chamber ;  the  deep-seated 
changes  just  referred  to  are,  of  course,  not 
to  be  looked  for  in  such  a  case. 

Symptoms  and  Diagnosis.  —  Lateral 
displacement,  such  as  occurs  congenitally, 
involves  more  or  less  defect  of  vision ; 
usually  there  is  myopia,  and  sometimes 
astigmatism  also.  If  the  displacement  be  so 
great  as  to  bring  the  one  edge  of  the  lens 
well  within  the  area  of  the  pupil,  the  eye 
has,  as  it  were,  a  double  refraction,  being,  as 
regards  the  free  part  of  the  pupil,  hyperme- 
tropic, as  in  aphakia  (absence  of  lens) ;  while, 
as  regards  the  part  occupied  by  the  lens,  :t 
is  myopic,  or,  at  any  rate,  very  much  less 
hypermetropic.  Moreover,  the  retinal  image 
is  doubled,  for  the  eccentric  lens  acts  as  a 
prism,  and  deflects  to  one  side  the  rays 
which  traverse  it,  while  those  which  pass 
by  it  are  not  so  deflected.  Hence  the 
patient  has  a  peculiar  confusion  of  vision, 
and  may  see  double  with  a  single  eye.  A 
concave  lens,  combined,  if  necessary,  with 
a  cylinder,  may  give  good  vision  through 
the  displaced  crystalline,  while  a  cataract- 
glass  may  do  the  same  for  the  free  area  of 
the  pupil.  In  either  case,  the  patient  may 
succeed  in  disregarding  the  second  image, 
especially  as  by  the  action  of  the  glass 
it  is  rendered  all  the  more  diffuse.  Ob- 
jectively, the  displacement  reveals  itself  by 
tremulous  movements  of  the  iris  when  tlie 
eye  is  quickly  moved  in  different  directions. 

c  c2 
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These  indicate  a  loss  of  the  fixed  support 
which  the  iris  normally  receives  from  the 
lens,  and  correspond  with  similar  tremu- 
lous movements  of  the  lens  itself.  The 
anterior  chamber  is  seen  on  careful  inspec- 
tion to  be  unequally  deep  at  different  parts, 
being  too  shallow  at  the  side  towards  which 
the  lens  is  displaced,  too  deep  at  the  oppo- 
site side.  With  the  ophthalmoscope  the 
edge  of  the  lens  presents  the  striking  ap- 
pearance of  a  dark  line,  well-defined  on  its 
convex  side,  shading  off  more  gradually  on 
its  concave  side,  crossing  the  pupil  near  to 
its  margin.  If  the  displacement  be  sHght, 
the  dark  line  will  be  visible  only  on  looking 
obliquely  behind  the  margin  of  the  pupil. 
It  is  due  to  the  fact  that  rays  of  hght  fall- 
ing on  the  extreme  edge  of  the  lens  strike 
it  at  such  an  angle  as  to  be  totally  reflected 
from  its  surface,  instead  of  passing  through 
it.  The  free  area  of  the  pupil  gives  a 
brighter  reflex  firom  the  fundus  than  the 
part  occupied  by  the  lens,  and  if  it  be  large 
enough  to  permit  of  an  examiaation  of  the 
fundus  through  it,  two  images  of  the  disc 
may  be  seen  at  once,  for  the  same  reason 
that  two  images  of  an  external  object  are 
formed  upon  the  retina.  It  is  asserted  that 
congenitally  displaced  lenses  are  usually  of 
subnormal  size,  but  there  is  no  decisive 
evidence  on  the  point.  A  lens  of  this  kind, 
recently  removed  by  the  writer  fi^om  the 
anterior  chamber  of  a  boy  aged  6,  measured 
7  nun.  transversely,  4*75  mm.  antero-pos- 
teriorly,  and  weighed  129  mgrms. 

Dislocation  into  the  anterior  chamber 
is  always  noticed  by  the  patient  as  produc- 
ing marked  and  sudden  impairment  of 
vision — a  high  degree  of  myopia — and  in 
some  cases  is  very  shortly  followed  by  the 
onset  of  glaucomatous  symptoms  of  a  very 
severe  character.  Objectively,  it  gives  rise 
to  the  peculiar  appearance  of  a  shining 
yellow  circle,  or  golden  ring,  in  the  anterior 
chamber  ;  this,  like  the  dark  line  aheady 
described,  is  due  to  a  total  reflection  of 
light  at  the  edge  of  the  lens.  The  lens  may 
lie  completely  on  the  anterior  surface  of 
the  iris,  or  it  may  remain  more  or  less 
embraced  by  it.  The  pupil,  and  so  much 
of  the  iris  as  is  seen  through  the  lens,  are 
unusually  magnified.  If  small  and  smooth, 
the  lens  may  lie  for  a  considerable  time  in 
the  anterior  chamber  without  causing  pain 
or  serious  iiritation,  and  it  may  from  time 
to  time,  with  changes  in  the  position  of  the 
head,  return  to  its  original  place  behind  the 
iris,  and  again  fall  forward  through  the  pupil. 
In  the  case  of  the  boy  above  referred  to,  it 
was  possible  at  any  time  to  bring  the  lens 
into  the  anierior  chamber  by  giving  the 


head  a  jerk.  In  eyes  long  blinded  by  irido- 
cycUtis  and  other  deep-seated  changes,  & 
degenerated  and  calcareous  lens  will  some- 
times fall  forwards  into  the  anterior  cham- 
ber, and  light  up  a  fresh  injection  of  the 
eye.  Whether  cataractous  or  clear,  a  lens 
remaining  in  the  anterior  chamber  leads, 
sooner  or  later,  to  secondary  opacity  of  the 
cornea  and  to  ciHary  injection. 

Dislocation  into  the  vitreous  can  bo 
diagnosed  only  by  means  of  the  ophthalmo- 
scope, or  in  some  cases  by  focal  illumina- 
tion. The  lens  is  seen  lying  in  the  lower 
part  of  the  vitreous  chamber,  and  oscillating 
from  side  to  side  with  the  movements  of 
the  eye.  If  the  function  of  the  retina  be 
not  lost,  the  best  vision  will  be  obtainable 
by  means  of  a  strong  convex  lens,  as  after 
cataract-extraction.  Cases  are  on  record 
of  persons  thus  affected  who  could,  by 
placing  the  face  in  the  prone  position,  bring 
the  crystalline  into  the  pupillary  region,^ 
and,  for  the  time  being,  obtain  excellent 
vision  by  that  means.  On  the  other  hand, 
a  lens  lying  unattached  in  the  vitreous  may, 
in  consequence  of  such  a  prone  position  of 
the  face,  fall  through  into  the  anterior 
chamber,  and  at  once  set  up  serious  symp- 
toms. Lenses  dislocated  into  the  vitreous 
have  been  known  to  remain  transparent  foi 
years,  but  their  usual  tendency  is  to  be- 
come semi-opaque.  In  rare  instances  they 
gradually  disappear,  apparently  by  absorp- 
tion. 

Each  of  the  three  forms  of  displacement 
above  described  may  arise  as  a  direct  result 
of  injury.  In  such  cases  other  symptoms, 
such  as  wound  of  the  tunics,  haemorrhage 
into  the  chamber,  or  rupture  of  the  iris  or 
choroid,  are  usually  present,  and  the  eye 
frequently  becomes  glaucomatous.  Second- 
ary glaucoma,  of  very  sudden  and  severe 
type,  occurs  also  in  some  cases  of  sponta- 
neous dislocation  of  the  lens ;  the  mode  of 
its  production  deserves  special  considera- 
tion. A  lens  in  the  anterior  chamber  may 
form  a  complete  barrier  to  the  escape  of 
the  intraocular  fluid  from  the  eye.  Under 
normal  conditions,  the  stream  which  passes 
from  the  posterior  to  the  anterior  chamber 
on  its  way  to  the  outlets  in  the  neighbour- 
hood of  Schlemm's  canal,  raises  the  iris  to 
an  imperceptible  extent  from  the  surface  of 
the  lens,  and  meets  with  no  resistance  at 
the  pupil ;  but  when  the  lens  lies  in  front 
of  the  iris,  this  same  streain  tends  to  press 
the  h'is  against  it,  and,  if  once  its  passage 
through  the  pupil  should  be  stopped,  the 
accmnulation  which  ensues  in  the  posterior 
chamber  drives  the  iris  forwards  still  more 
forcibly,   and,   as   the  pressure  rises,    the- 


Cupping 


389 


blockade  becomes  more  and  more  com- 
plete. The  periphery  of  the  iris,  where  not 
supported  by  the  lens,  is  then  driven  for- 
wards until  the  angle  of  the  anterior  cham- 
ber is  closed  by  contact  of  the  iris  with  the 
cornea.  An  intensely  acute  glaucoma  may 
arise  in  this  way  simply  through  the  spon- 
taneous falling  of  the  lens  into  the  anterior 
chamber ;  and,  what  is  still  more  remark- 
able, the  glaucomatous  tension  may  effect 
its  own  relief,  by  driving  the  iris  forwards 
round  the  margin  of  the  lens  until  the 
latter  falls  back  again  through  the  pupil, 
whereupon  the  filtration  channels  are  re- 
opened, and  the  glaucoma  is  at  an  end, 
imtil  the  accident  occurs  again.  The  glau- 
•comatous  complication  occurs  more  readily 
when  the  lens  is  large  than  when  it  is 
small — in  other  words,  it  occurs  more 
readily  in  the  old  than  in  the  young.  A 
lens  dislocated  laterally  behind  the  iris 
may  cause  glaucoma  by  pressing  against 
the  ciliary  processes  at  the  side  towards 
which  it  is  displaced,  and  thus  closing  the 
angle  of  the  anterior  chamber  throughout 
a  considerable  part  of  the  circle.  Cases  in 
which  a  mechanical  production  of  glaucoma 
by  a  dislocated  lens  in  the  way  described 
was  proved  by  dissection  have  been  re- 
corded by  the  writer  {Ojohth.  Rev.  vol.  i. 
p.  209  ;  vol.  ii.  p.  257). 

Treatment. — A  congenital  partial  dis- 
placement, so  long  as  the  lens  remains 
transparent,  admits  of  no  satisfactory  treat- 
ment beyond  a  correction  of  the  refraction 
according  to  the  indications  already  given. 
Should  the  lens  become  opaque,  an  attempt 
may  be  made  to  remove  it,  or  the  safer 
plan  of  making  an  iridectomy  in  the  direc- 
tion opposite  to  that  of  the  displacement 
may  be  adopted.  This  gives  an  eccentric 
but  clear  pupil  which,  with  the  help  of  a 
cataract-glass,  may  permit  of  good  vision. 
Should  a  congenitaUy  displaced  lens  fall 
into  the  anterior  chamber,  it  should,  as  a 
rule,  be  removed  without  delay.  Possibly  it 
may  return  spontaneously,  once  or  twice,  to 
its  former  position  behind  the  iris ;  possibly 
it  may  be  kept  there  a  while  by  the  per- 
sistent use  of  eserine ;  but  temporising  wall 
I  in  the  end  prove  useless :  it  is  best  to 
remove  the  lens  before  inflammatory  or 
glaucomatous  complications  are  set  up.  It 
may  be  needled  if  the  patient  be  young,  or 
it  may  be  extracted  entire  through  a  cor- 
neal incision  of  sufficient  size.  In  order 
to  prevent  the  lens  from  falling  back  through 
the  pupil  at  the  time  of  the  operation,  the 
iris  should  be  weU  under  the  influence  of 
€serine  ;  but  this  should  not  be  applied  until 


of  the  pupil  under  these  circumstances  has 
been  known  to  induce  glaucoma  in  the  way 
above  referred  to.  If  a  sufficient  support 
to  the  lens  cannot  be  obtained  in  this  way, 
it  should  be  fixed  with  a  needle  passed 
through  the  cornea  while  the  incision  is 
made.  It  will  escape  through  a  suitable 
incision  without  traction.  An  escape  of 
vitreous  is  inevitable.  In  cases  of  trauma- 
tic dislocation  into  the  anterior  chamber, 
immediate  extraction  of  the  lens  may  afford 
the  only  chance  of  saving  the  eye,  espe- 
cially if  glaucoma  be  present,  but  it  is 
hazardous.  A  lens  lying  in  the  vitreous 
can  rarely  be  extracted  with  safety  to  the 
eye.  In  all  cases  of  dislocation  of  the  lens 
in  which  vision  is  already  lost,  and  in  which 
treatment  is  necessary,  enucleation  of  the 
eye  is  the  safest  course. 

Priestley  Smith. 

CUPPING  may  be  Wet  or  Dry.  Wet 
Cupping  is  a  method  of  blood-letting  in 
which  blood  is  taken  from  a  niunber  of 
small  incisions  by  atmospheric  pressure. 

Situations  suitable. — Any  region  which 
is  smooth  and  fleshy ;  hence  in  fat  persons 
a  large  mmiber  of  parts  are  available.  In 
emaciated  subjects,  the  nape  of  the  neck, 
loins,  buttocks,  &c. 

Farts  to  he  avoided. — Irregular  surfaces 
of  all  kinds  (e.g.  over  the  intercostal  spaces 
in  the  very  thin),  regions  over  sensitive 
organs — as  the  mamma,  and  the  immediate 
neighbo-urhood  of  inflamed  skin  or  cellular 
tissue. 

Apparatus  required. — Cupping-glasses  of 
several  sizes,  scarificator,  spirit  lamp,  hot 
water,  sponge,  and  bleeding  bowl.  The 
glasses  are  bulbous  in  form,  contracted  at 
the  mouths,  which  may  be  oval  or  circular  ; 
the  latter  are  the  easier  to  apply.  The 
scarificator  is  a  small  machine  fitted  with 
a  number  of  fine  blades  (from  3  to  12  in 
number),  which  can  be  withdrawn  and 
suddenly  projected,  by  a  spring  and  trigger 
arrangement,  from  a  flat  plate  which  is 
applied  to  the  surface  of  the  skin.  The 
knives  can  be  set  at  any  depth,  and  should 
be  so  adjusted  as  to  cut  through  the  '  cutis 
vera '  only,  which  varies  in  thickness  in 
different  situations. 

Operation.  —  With  a  warm  sponge 
moisten  the  selected  spot,  take  the  cupping- 
glass,  which  should  have  been  lying  in  hot 
water,  ajid  partially  exhaust  the  contained 
air  by  placing  the  flame  of  the  spirit  lamp 
in  its  interior ;  the  lamp  having  been 
quickly  withdrawn,  place  the  mouth  of  the 
glass  evenly  on  the  part  to  be  cupped, 
whereupon  the  soft  tissues  within  the  rim 
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should  swell  and  project  towards  the  glass 
cavity.  Several  glasses  may  be  applied 
side  by  side  in  this  manner  until  a  consider- 
able area  is  covered,  but  care  must  be  taken 
that  they  are  not  placed  in  actual  contact 
with  one  another.  After  an  interval  of  one 
minute,  remove  the  glass  by  tilting  it  to  one 
side,  press  the  scarificator,  akeady  properly 
adjusted,  on  the  swollen  part,  discharge  the 
blades,  remove  it  instantly  and  reapply  the 
glass  as  quickly  as  possible  in  the  same  way 
as  before.  Blood  should  then  flow  from 
the  cuts  until  the  vacuum  in  the  glass  is 
destroyed.  The  flow  havmg  ceased,  remove 
the  glass  with  its  contents,  sponge  the  part 
with  warm  water,  and,  if  necessary,  apply 
another  glass.  As  a  rule  not  more  than 
about  two  or  three  ounces  will  be  obtam- 
able  from  one  application  of  the  scarificator, 
which  must  never  be  applied  in  exactly  the 
same  place  a  second  time  at  one  cupping. 
After  the  operation,  bleeding  stops  spon- 
taneously, and  a  piece  of  strapping  may  be 
put  over  the  wounds. 

Caution. — If  no  blood  follows  the  ap- 
plication of  the  glass  after  the  use  of  the 
scarificator,  one  of  the  following  causes  will 
probably  exist: — (1)  Improper  adjustment 
of  the  blades  ;  if  these  cut  too  superficially^ 
the  vessels  are  not  laid  sufficiently  freely 
open  ;  if  they  cut  too  deeply,  the  subcu- 
taneous fat  is  invaded  and  projects  into 
the  womids,  effectually  plugging  them.  (2) 
Insufficient  or  complete  exhaustion  of  the 
air  in  the  glass.  In  the  former  case  the 
vacuum  is  too  slight  to  produce  any  ma- 
terial flow ;  in  the  latter  the  pressure  on 
the  parts  under  the  rim  is  so  great  that  the 
vessels  are  occluded. 

In  addition  to  the  glasses  already  men- 
tioned, others  may  be  obtained  which  are 
fitted  with  an  arrangement  by  which  they 
are  exhausted  by  means  of  a  s;^Tinge,  so 
that  the  spirit  lamp  is  not  needed ;  but 
they  are  not  so  effectual  as  the  simpler 
form. 

Dry  Cupping. — A  method,  seldom  use- 
fill  in  surgery,  by  which  the  congestion  of 
deep  structures  is  said  to  be  relieved  by 
causing  a  temporary'  determination  of  blood 
to  the  surface  of  the  body  by  the  applica- 
tion of  cupping  glasses  in  the  manner  de- 
scribed in  the  first  stage  of  wet-cupping. 
William  H.  Bennett. 

CURVATURE    OF    THE    SPINE. 

jSeeANTERO-PosTERioR  Spinal  Curvature  ; 
Lateral  Spinal  Curvature  ;  Caries  of 
THE  Spine. 

'    CUT-THROAT.     /See  Throat. 


CYLINDROMA.     See  Sarcoma. 

CYNANCHE.    iSee  Pharynx  ;  Tonsils. 

CYPHOSIS.      See    Antero-posterior 
Spinal  Curvature. 

CYSTICERCUS        CELLULOSE  — 

more  properly  known  as  the  cj'sticercus 
telae  cellulosae — is  the  cystic  form  of  the 
taenia  soUum  or  common  tapeworm ;  and,  if 
we  except  a  doubtful  case  of  C.  tenuicollis, 
is  the  only  form  of  cystic  ercus  known  in 
the  human  body. 

Cause. — One  of  the  matured  segments 
of  a  tajjeworm,  with  its  already  developed 
embryos,  has  but  to  be  swallowed  to  un- 
dergo further  development.  Located  in  the 
stomach  of  a  pig  it  speedily  bores  its  way 
into  the  tissues  of  its  host,  becomes  encj'sted, 
constituting  the  condition  which  is  known 
as  measly  pork,  which  condition  is  precisely 
analogous  with  the  C.  cellulosas  of  man. . 
According  to  Leuckart,  the  segments  of  the 
tapeworm  need  not  pass  into  a  second  in- 
dividual, but  may  infect  the  person  who 
is  already  affected  with  tapeworm.  The 
cysticercus  may  be  found  in  one  part  only 
of  the  body,  or  may  pervade  the  whole,  as 
in  a  remarkable  case  recorded  by  Delore, 
in  which  over  two  thousand  cj-sticerci  were 
found  after  death.  They  were  distributed 
all  over  the  various  tissues,  from  the  brain 
to  the  skin,  but  had  not  contributed  appa- 
rently in  any  way  to  produce  death.  The 
cysticercus  is  found  most  commonly  in  the 
connective  tissues,  with  scarcely  less  fre- 
quency in  the  muscles,  and  more  rarely  in 
the  various  organs  and  in  the  skin.  In  a 
few  cases  it  has  appeared  in  the  aqueous  or 
vitreous  chambers  of  the  eye. 

Diagnosis  and  Symptoms. — As  a  rule 
there  are  but  few  symptoms  which  wiU  lead 
to  correct  diagnosis  during  life.  Unless  the 
cysts  are  in  some  superficial  position,  their 
very  existence  cannot  be  conjectured  ;  in- 
deed it  is  possible,  as  in  Delore's  case  {supra 
cit.),  that  the  whole  body  may  be  riddled 
with  cysts  without  their  presence  being 
suspected.  If  they  approach  the  surface, 
it  is  more  than  probable  that  their  true 
nature  will  only  be  revealed  by  the  aid  of 
the  surgeon's  knife.  In  the  brain  they 
have  been  known  to  give  rise  to  epilepti- 
form, maniacal,  and  other  obscure  nervous 
symptoms,  the  true  import  of  which  could 
only  be  determined  by  a  post-mortem. 
When  the  parasite  makes  its  appearance  in 
any  part  of  the  eye,  it  can  as  a  rule  be 
readily  detected,  at  least  by  the  aid  of  the 
ophthalmoscope.  On  this  point  our  chief 
knowledge  is  derived  from  Von  Grraefe,  who 
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enjoyed  considerable  opportunities  for  study- 
ing the  subject.  He  describes  two  kinds — 
the  free  and  the  encysted  form — the  former 
Ireing  probably  due  to  the  rui)ture  of  the 
cyst-wall,  and  having  been  seen,  so  far,  only 
in  the  aqueous  humour  or  lens  capsule, 
whilst  the  encysted  form  grows  in  or  behind 
the  retina. 

The  symptoms  to  which  such  a  cyst 
will  give  rise  depend  greatly"  upon  its  situa- 
tion. In  the  deeper  parts  of  the  eye  its 
presence  is  chiefly  characterised  by  a 
gradually  advancing  blindness,  leading  in 
some  cases  to  total  disorganisation  of  the 
eye  and  permanent  loss  of  vision. 

If  a  suspicious  cyst,  whether  situated  in 
the  eye  or  elsewhere,  has  been  opened,  its 
contents  should  be  examined  microscopic- 
ally for  booklets.  If  enough  of  the  fluid 
can  be  obtained,  it  should  be  tested  for 
chlorides,  which  it  contains  in  great  excess. 
It  rarel}''  contains  albumen.  The  specific 
gravit}-"  varies  from  1,005  to  1,008  usually. 

If  the  cyst  comes  away  as  a  whole,  the 
coiled-up  worm  should  be  looked  for.  The 
condition  of  the  worm  will  vary  with  the 
age  of  the  cyst. 

Treatment. — Before  discussing  the  ques- 
tion of  treatment,  it  is  of  the  greatest  im- 
portance to  bear  in  mind  the  natural  term 
of  existence  of  the  cysticercus,  alter  which 
it  undergoes  a  gi'adual  diminution  in  size, 
mainly  owing  to  the  absorption  of  its  fluid 
and  calcareous  degeneration  of  its  envelopes, 

(which  processes  terminate  its  existence 
within  e^ght  month&^^f  its  first  appear- 
ance (Col^bolcl).  Such  being  the  natural 
process  of  cure,  the  prognosis  is  almost  in- 
variably good  where  a  correct  diagnosis  has 
been  made.  If  a  cyst  has  been  discovered 
in  any  obvious  position,  it  can  eitlier  be 
dissected  out  or  freely  opened  and  drained, 
or  packed  with  lint  and  allowed  to  heal 
from  the  bottom.  The  situation  must  de- 
termine which  mode  of  treatment  is  to  be 
preferred.     See  Hydatids. 

In  the  case  of  the  eye,  if  the  cyst  is 
situated  in  the  anterior  chamber  or  lens,  it 
admits  of  removal  if  necessary ;  but  if  placed 
in  the  vitreous,  or  attached  to  the  choroid, 
no  operative  treatment  is  admissible,  unless 
BO  much  inflammation  should  chance  to  be 
set  up  as  to  make  it  advisable  to  remove 
the  eyeball.  Every  operation  that  has  been 
attempted  for  removal  of  the  cysticercus 
from  the  vitreous  hiunour  has  resulted  in 
complete  failure.         W.  Bruce  Clarke. 

CYSTIC  TUMOURS.— As  non-mahg- 
nant  growths,  these  timaours  may  consist 
of  a  cluster  of  cysts,  or  cysts  may  be  inter- 


spersed in  a  solid  matrix,  or  a  cyst  may  have 
solid  matter  growing  up  within  ix,  and  thus 
more  or  less  completely  filling  vip  its  cavity. 
As  to  situation,  they  are  found  most  com- 
monly in  the  breast,  the  ovj^y,  the  thyroid 
gland,  and  the  lower  jaw. 

Cause. — No  cause  peculiar  to  these  tu- 
mours can  be  assigned/ for  their  occur- 
rence. 

Pathology. — Some  of  the  cystic  tumours 
of  the  ovary  are  seenAo  have  arisen  from 
a  cluster  of  enlargafl  Graafian  vesicles, 
which  are  again  enclosed  in  a  common 
capsule — that  of  th«  ovary.  These  cysts, 
as  they  enlarge,  coalesce  by  the  absorption 
of  their  common  aepta,  and  thus  gradually 
merge  into  one  oy  more  large  cysts.  The 
evidence  of  these  changes  is  seen  in  the 
numerous  feneslfrae,  all  having  curved  bor- 
ders, which  mart  the  inter-cystic  communi- 
cations. In  other  cystic  tumours  well- 
defined  cysts  ntay  be  seen  scattered  through 
amongst  solid  growths,  and 
ogenous  cystic  tumours.' 
variety,  termed  '  endogenous 
'proliferating  cystoma,  the 
are  attached  to  and  spring 
e  part  of  the  walls  of  the 
and  may  fill  up  and  obliterate 
le  sero-cystic  disease   of  the 


or  intertwine 
are  termed 

In  a  thir 
tumours '    0 
solid  growt 
up   from    s 
various  cys 
the  cysts. 


breast  is  a  jcumour  of  this  character.  The 
solid  growth  is  composed  of  fibro-ceUular 
elements.  And  not  infrequently  may  be  a 
spindle-celled  '  sarcoma.' 

Another  variety  of  a  mixed  fluid  and 
solid  tuniour  occurs  in  the  softening  or 
cystiformj degeneration  of  fibrous  and  other 
tumours,  jthe  result  being  that  definite  but 
not  encapsuled  collections  of  fluid  are 
produced!  which  may  contain  serum — pure, 
or  mixediwith  blood — or  a  mucoid  material. 
These  chjanges  are  more  prone  to  occur  in 
malignamt  than  in  non-malignant  tumours. 

Dia^osis. — A  cystic  tumom-  grows  to 
a  large  jsize  without  giving  rise  either  to 
inflammation  or  ulceration.  It  is  seen  to 
be  lobuliited;  the  apparent  lobules  are  the 
compon  flit  cysts,  which  plainly  fluctuate ; 
the  skii.  is  often  thinned  in  places.  As 
a  rule  lliese  tumours  do  not  cause  much 
sufferinj  j.  When  occurring  in  the  breast,  the 
nipple,  :  f  displaced,  is  not  retracted,  and  the 
axillary  glands,  when  affected,  are  generally 
simply  mlarged,  and  not  indurated. 

Treatment. — Cj^stic  tumours  should  be 
remove!  early  and  completely.  If  this 
proceeding  is  impossible,  and  the  cysts 
are  few  and  large,  they  may  be  tapped,  and 
in  rare  instances  treated  successfully  by 
iodine  injections  or  by  setons. 

Alfred  Willett. 
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Cystine 


See 


CYSTINE  or  CYSTIC  OXIDE. 

Calculus,  Urinary. 

CYSTITIS.  See  Bladder,  Diseases  of 
the. 

CYSTOCELE,  a  tumour  formed  by  the 
prolapse  of  the  bladder  into  the  vagina. 
See  Vagina,  Affections  of  the. 

CYSTOPLASTY.  See  Ectopia  Ve- 
siC-E  and  Epispadias. 

CYSTORRHCEA.  See  Bladder,  Dis- 
eases of  the. 

CYSTS.— By  the  term  '  cyst '  is  meant 
a  collection  of  a  fluid,  non-inflammatory 
in  its  nature,  which  is  contained  in  a  single 
closed  bag  termed  the  '  sac'  A  cyst,  unless 
there  is  an  occasional  accidental  discharge 
of  its  fluid  contents,  is  a  permanent  and 
usually  an  increasing  swelling,  the  contents 
of  which,  whilst  varying  in  character  as 
well  as  in  consistency,  are  capable  of  com- 
plete evacuation  when  the  cyst  is  laid  open. 
There  are  two  clear  distinctions  between 
cysts  and  cystic  tumours,  the  first,  that  a 
cyst  contains  within  it  nothing  of  the  nature 
of  a  new  growth,  and  the  second,  that  all 
the  fluid  in  the  tumour  is  contained  in 
one  sac.  Hence  the  terms  '  a  cyst '  and 
'  cystic  '  convey  quite  distinct  ideas  of  the 
nature  of  any  tumour. 

The  varieties  of  cysts  are  very  numerous, 
not  because  the  actual  nature  of  the  sac  itself 
varies  much,  but  because  of  the  very  varying 
nature  of  the  origin  and,  still  more  so,  of  the 
contents  of  cysts.  A  source  of  confusion  more- 
over exists,  viz.  that  of  fluid  swellings  hav- 
ing precisely  the  same  nature  pathologically, 
some  may  be  regarded  as  cysts,  i.e.  tumours, 
whilst  others  never  have  these  appellations 
given  them.  Cysts  receive  their  distinctive 
names  generally  from  the  nature  of  the 
fluid  contained  within  the  sac,  whilst  they 
are  classified  according  to  the  manner  of 
their  production.  Thus  cysts  are  styled 
serous,  synovial,  mucous,  sanguineous,  milk, 
sahvary,  oil,  seminal,  colloid,  sebaceous,  der- 
moid ;  whilst,  when  classified,  they  are  de- 
scribed as  exudation,  retention,  new-forma- 
tion, congenital,  and  parasitic  cysts.  A  brief 
explanation  of  the  typical  forms  of  these 
classified  cysts  is  perhaps  necessary,  whilst 
any  special  description  of  the  designated 
cysts  can  scarcely  be  required. 

Exudation  Cysts  are  formed  by  the  dis- 
tension of  a  pre-existent  space,  varieties  of 
wliich  are  seen  in  the  synovial  cysts  of 
chronic  bursal  effusion  or  of  ganglia,  and 
in  the  serous  collections  in  tooth-sacs ;  whilst 
hydrocele  of  the  tunica  vaginalis — a  swell- 
ing of  this  nature — is  not  called  a  cyst. 


Betention  Cysts  are  those  in  which  the 
orifice  of  a  duct  from  some  cause  closes  up 
or  is  obstructed,  so  that  the  secretion  being 
pent  up  accumulates  and  distends  the  duct 
forming  a  tumour,  of  which  the  ordinary 
sebaceous  cyst  in  the  skin,  the  mucous  cyst 
of  the  lips  and  of  the  vagina,  milk  cysts  of 
the  breast,  salivary  cysts,  such  as  ranula, 
and  seminal  cysts  of  encysted  hydrocele,  are 
illustrations. 

The  New-formatio7i  Cysts  comprise 
instances  of  nearly  all  the  named  cysts, 
some  of  the  more  noteworthy  being  the 
large  serous  cysts  found  in  the  neck,  under 
the  name  of  hygroma — collections  of  fluid 
diffusing  themselves  widely,  yet  never  be- 
coming tense — thyroid  gland  cysts,  mam- 
mary cysts — some  of  which  evince  no  dis- 
l)osition  to  prohferate,  as,  on  the  contrary, 
do  most  of  the  ovarian  cysts — and  parova- 
rian cysts  of  the  broad  ligament. 

Under  Congenital  Cysts  are  placed, 
meningocele  (somewhat  erroneously),  con- 
genital cysts  of  the  neck,  dermoid  cysts,  so 
frequently  found  at  some  point  around  the 
orbits,  and  especially  at  the  outer  angles, 
and  the  ovarian  dermoid  cysts. 

Amongst  Cysts  of  parasitic  origin  the 
chief  is  the  well-known  hydatid  cyst  of  the  ■ 
Uver  and  elsewhere. 

Pathology. — In  a  cyst,  regard  has  to  be 
paid  to  the  investing  membrane  or  sac,  and 
the  nature  of  the  contents.  The  contents  of 
most  of  the  cysts  being  natural  secretions, 
only  such  changes  would  occur  as  conden- 
sation or  inflammation  might  effect.  Of 
the  sac,  it  has  to  be  noted  how  greatly  it 
varies  in  substance.  In  hygroma  of  the 
neck  it  is  so  thin  and  delicate  as  to  be 
scarcely  separable,  whilst  in  some  ovarian 
cysts  it  may  be  one-fourth  of  an  inch  in 
thickness.  In  serous  cysts  which  have  not 
been  inflamed  the  lining  membrane  is 
smooth  and  glistening,  whilst  in  others  it 
has  a  rough  and  leathery  appearance. 

On  its  outer  aspect,  if  placed  in  a  serous 
cavity,  a  cyst  will  of  course  be  covered  by 
this  membrane,  but  under  other  conditions 
it  may  be  loosely  invested  with  areolar 
tissue,  or  so  intimately  blended  with  the 
structure  in  which  it  has  been  developed 
that  the  sac  cannot  be  detached.  The 
intervening  portion  of  cyst -wall  consists 
mainly  of  fibrous  tissue,  with  perhaps  some 
tissue -elements  indicative  of  the  part  in 
which  the  cyst  has  developed.  Often,  too, 
the  configuration  of  the  cyst  may  indicate 
the  mode  of  its  production,  being  either  long 
and  tapering  or  irregularly  pouched. 

Symptoms  and  Diagnosis. — The  phy- 
sical symptoms  of  a  cyst  might  shortly  bo 
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described  as  those  of  a  chronic  abscess,  ex- 
cept that,  as  a  rule,  a  cyst  is  more  tense  ; 
hence,  elasticity,  fluctuation,  or  undulation 
become  the  symptoms  most  to  be  depended 
upon,  as  the  cyst  varies  from  a  tense  hard 
swelling  to  a  soft  flaccid  one.  Inasmuch, 
then,  as  the  existence  of  fluid  in  a  sac  is 
seldom  difficult  to  diagnose,  and  since  the 
doubt,  where  it  exists,  as  well  as  the  nature 
of  the  fluid  can  be  at  once  cleared  up  by 
an  exploratory  puncture  with  an  aspirating 
needle,  it  is  needless  to  lay  stress  on  the 
diagnosis  of  cysts. 

Treatment. — The  mode  of  dealing  with 
cysts  is  governed  partly  by  their  nature 
£ind  partly  by  reference   to   the   structure 


in  which  they  are  placed,  or  the  organ  with 
which  they  are  associated. 

The  most  effectual  way  of  dealing  with 
a  cyst  of  moderate  size  which  has  no  en- 
tangling connections,  is  to  excise  it,  taking 
care,  as  a  rule,  to  remove  the  cyst-wall.  In 
others,  such  as  milk  cysts  and  most  of  the 
simple  serous  cysts,  if  a  single  tapping  fails 
to  ciire,  the  better  course  is  to  lay  open  the 
sac  and  effect  its  cure  by  granulation ;  whilst 
the  large  cysts  of  the  neck,  after  tapping 
and  evacuation,  may  be  injected  with  iodine. 
In  a  few  cases,  where  pressure  can  be 
adequately  employed,  cysts  may  be  cured 
by  this  means — ^of  course,  after  evacuation 
of  the  contents.  Alfred  Willett. 


D 


DACTYLITIS.— Inflammation  of  a 
finger,  e.g.  dactyhtis  syphilitica.  See  Hand, 
Surgery  of  the. 


DAJLTONISM. 

NESS. 


See     Colour-Blind- 


DAVY'S  LEVER.— This  instrument, 
used  by  Mr.  Richard  Davy  for  compressing 
per  rectum  the  aorta  and  the  iliac  arteries, 
consists  of  a  straight  and  smooth  cylinder 
of  ebony  from  18  to  22  inches  in  length, 
and  with  a  maximum  diameter  of  five- 
eighths  of  an  inch.  The  rectal  portion, 
which  has  a  slightly  bulbous  extremity,  is 
graduated  to  an  inch  scale,  so  that  the 
length  of  cylinder  passed  into  the  rectum 
can  always  be  readily  determined.  This 
is  introduced  into  the  rectum  as  far  as 
the  common  iHac  artery  or  the  aorta,  its 
projecting  part  being  kept  nearly  parallel 
to  the  opposite  thigh,  and,  when  it  is  sup- 
posed that  the  vessel  has  been  reached,  the 
external  arm  of  the  lever  is  raised,  the 
perineal  tissues  acting  as  a  fulcrum.  Com- 
pression of  the  artery  by  the  rectal  end  of 
the  lever  is  indicated  by  arrest  of  the  pul- 
sations of  the  femoral  artery.  This  method 
of  restraining  haemorrhage,  though  practised 
most  frequently  in  cases  of  amputation  at 
the  hip-joint,  has  been  advocated  by  Mr. 
Davy  as  applicable  to  any  surgical  pro- 
cedure where  it  is  desirable  to  check  for  a 
time  the  blood-current  through  the  aorta 
or  the  iliac  arteries.  It  has  recently  been 
applied  with  success  in  two  cases  of  large 
traumatic  anem'ism  of  the  gluteal  artery 
treated    by  incision   and   double  ligatmre. 


The  most  salient  advantages  of  rectal  com- 
pression by  the  lever  are  held  to  be,  perfect 
control  of  the  artery  with  a  minimum 
amount  of  disturbance  of  the  circulatory 
system.  This  instrimaent  is  certainly  very 
useful  in  effecting  temporary  arrest  of  the 
cfrculation  of  the  lower  extremity,  and  has 
been  applied  with  success  in  a  long  series 
of  cases.  It  needs,  however,  to  be  applied 
by  skilled  hands  and  with  much  care,  as, 
by  the  action  of  so  long  a  lever,  the  intes- 
tine might  be  ruptured  or  serious  injury 
done  to  the  soft  structures  of  the  pelvis. 

DEAFNESS,  Diagnosis  of.— Deafiiess 
is  a  blunting  or  abolition  of  the  perception 
by  the  ear  of  the  external  world.  This 
defect  may  arise  in  the  sensorium  itself, 
which  is  essentially  the  perceiver  of  sound, 
or  in  the  sensory  organ,  which  supplies  to 
the  brain  the  material  which  it  transform? 
into  a  sensory  perception.  How  this  change 
of  the  physical  into  the  ph}- siological  process 
is  effected  remains  a  mystery.  How  the 
collection  and  conduction  of  sonorous  vi- 
brations to  the  auditory  sensorimn  are 
effected  is,  so  far  as  surgical  purposes  are 
concerned,  fairly  well  known,  and  it  is  with 
the  integrity  of  the  structures  acting  in 
these  capacities  that  the  surgeon  will  be 
required  to  deal. 

The  defect  may  be  of  such  a  slight  char- 
acter that  it  is  not  perceptible  even  to  the 
patient  himself,  as  in  the  cases  where  the 
range  of  audition  is  limited,  or  when  it 
affects  one  ear  only,  and  it  has  not  been 
brought  under  his  notice.  Or  it  may  be 
apparent  under  certain  conditions  only,  as 
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in  cases  affecting  the  accommodation  of  the 
ear,  when  it  causes  an  inability  to  join  in 
mixed  conversation.  In  other  cases  the 
facultative  loss  is  so  great  that  it  is  ap- 
parent to  all,  and  prevents  the  sufferer 
following  the  usual  avocations  of  Ufe,  or 
enjoying  the  conversation  of  his  fellow- 
beings.  The  cases  which  seek  surgical  aid 
are  those  in  which  an  inconvenience  is  felt 
in  the  usual  intercourse  of  Hfe,  and  to  these 
our  examination  will  be  confined. 

How  do  we  determine  the  degree  of  the 
defect  complained  of?  Numerous  methods 
have  been  proposed  and  are  in  use,  but  for 
practical  purposes  the  watch,  the  tuning- 
fork,  and  the  voice  are  sufficient. 

The  want  of  any  index  of  the  strength 
of  the  voice,  when  used  as  a  test,  prevents 
it  being  employed  as  a  means  of  comparison 
with  the  observations  of  others,  or  even 
with  the  observation  of  the  same  surgeon 
at  different  times ;  and,  although  valuable 
in  being  the  form  of  vibrations  which  the 
patient  generally  desires  to  hear  best,  and 
also  in  being  a  method  which  commands 
conclusive  answers,  it  is  much  less  exact 
than  the  tests  by  the  watch  and  tuning- 
fork.  As  it,  however,  happens  that  there 
is  no  exact  relation  to  be  found  between 
the  abihty  for  the  hearing  of  speech  and 
simple  tones,  and  that  it  may  increase  for 
the  one  while  it  remains  in  statu  quo,  or 
even  decreases,  for  the  other,  the  voice 
ought  to  be  employed  by  the  surgeon  in 
all  cases,  and  more  especially  in  those  where 
the  patient  will  be  under  observation  upon 
different  occasions  by  the  same  attendant. 

In  testing  by  speech  a  whisper  is  usually 
employed,  and  the  patient,  closing  the  op- 
posite ear,  and  turning  the  ear  to  be  experi- 
mented upon  towards  the  speaker,  is  thus 
unable  to  assist  himself  by  observing  the 
motion  of  the  lips,  in  repeating  the  words 
or  answering  the  questions  of  the  surgeon. 
The  distance  at  which  the  patient  recognises 
the  words  spoken  is  taken  as  the  degree  of 
hearing  for  that  day.  If  single  words  be 
employed,  care  must  be  taken  to  use  words 
containing  vowels  of  similar  tone  and  of 
equal  famiharity  on  different  occasions. 
The  asking  of  several  questions  which  have 
no  connection  with  each  other  seems  to  be 
more  practical,  and  as  conclusive. 

The  acuteness  of  hearing  is  determined 
with  the  watch  by  causing  the  patient,  with 
his  eyes  and  opposite  ear  closed,  to  say  at 
what  moment  he  hears  the  tick  of  a  watch 
brought  gradually  towards  the  ear  under 
examination.  The  distance  of  the  watch 
from  the  ear  at  that  moment  is  noted,  and 
is  employed  as  the  numerator  of  a  fraction, 


the  denominator  of  which  is  the  number  of 
inches  at  which  the  tick  of  the  watch  in 
use  IS  heard  by  a  normal  ear.  By  this 
mode  of  noting  the  observation,  a  compari- 
son can  be  made  of  the  acuteness  at  dif« 
ferent  times  and  by  differeni  observers. 
"When  the  patient  cannot  hear  the  watch 
unless  it  be  in  contact  with,  or  pressed 
upon,  the  auricle,  the  numerator  becomes 
52  or  ?  respectively.  A  stop-watch  is  use- 
ful for  verifying  the  statements  of  the  ob- 
served, but,  by  noting  repeatedly  the  dis- 
tance at  which  the  patient  avers  that  he 
becomes  cognisant  of  the  watch-tick,  the 
examination  can  be  made  with  the  usual 
watch.  It  must  be  remembered  that  in 
testing  with  a  watch  two  particular  notes 
only  are  employed,  and  therefore  that  the 
examination  thereby  is  but  a  rough-and- 
ready  way  of  giving  a  comparison  of  one 
ear  with  another. 

Hitherto  oin  examination  has  been  con- 
fined to  the  acuteness  of  hearing  of  sonorous 
vibrations  through  the  usual  sound-con- 
ducting apparatus,  wliile  that  through  the 
cranial  bones  has  not  been  in  view.  For 
determining  the  latter,  a  large  timing-fork 
of  512  \'ibrations  in  the  second,  with  clamps 
grasping  the  prongs  in  order  to  destroy  the 
harmonics  of  the  fundamental  tone,  is  the 
most  convenient.  But  should  that  not  be 
at  hand,  the  watch  will  give  a  rough  general 
estimate  thereof,  by  placing  the  watch  on 
different  points  of  the  head  and  making 
a  comparison  of  the  position  of  the  cranium 
at  wliich  a  weak  watch-tick  is  lost,  with  the 
point  on  the  observer's  head  at  which  the 
same  occurs. 

When  a  fork  is  employed-,  the  examina- 
tion is  conducted  as  follows  : — After  causing 
it  to  vibrate,  the  handle  is  placed  on  some 
part  of  the  patient's  head,  usually  the 
mastoid  process,  and  the  number  of  seconds 
noted  during  which  the  sound  can  be  recog- 
nised by  the  observer's  normal  ear,  after  the 
patient  has  ceased  to  hear  it.  This  re- 
cognition may  be  effected  in  two  ways,  viz., 
by  placing  the  fork  on  the  mastoid,  or  close 
to  the  concha  of  the  observer.  The  former 
is  the  usual  mode,  and  of  it  we  shall  speak. 
The  number  of  seconds  from  the  cessation 
on  the  patient's  mastoid  to  its  cessation  on 
the  observer's,  gives  the  loss  compared  with 
the  normal  ear.  For  example,  if  the  ob- 
server finds  that  he  hears  through  his  mas- 
toid the  fork-vibrations  for  ten  seconds  after 
the  patient  has  ceased  to  recognise  them 
through  his  mastoid,  the  loss  is  noted  as 
'  acoustic  p.  mastoid — 10'^'  and  if  the  ages 
of  the  patient  and  practitioner  are  nearly 
the  same,  the  loss  is  assigned  to  the  parts 


Delhi  Boil 


395 


beyond  the  conducting  apparatus,  but  not 
excluding  affections  thereof.  Should  the 
fork  not  be  heard  by  the  observer  on  its 
transference  to  his  mastoid,  the  acuteness 
is  reckoned  normal,  unless  there  are  ob- 
structions in  the  meatus  or  cavity  sufficient 
to  reflect  the  vibrations  passing  outwards, 
and  so  reinforce  those  acting  on  the  inner 
ear.  But,  for  practical  purposes,  the  acous- 
tic may  be  recognised  as  normal. 

In  using  the  tuning-fork  for  the  deter- 
mination of  the  acuteness  of  hearing  aerially- 
conducted  vibrations  the  loss  is  determined 
in  the  same  way  as  on  the  mastoid,  care 
being  taken  to  place  the  fork  in  the  same 
l)osition  in  relation  to  both  the  observed  and 
observer's  ears.  It  would  further  the  dia- 
gnosis of  such  affections  if  a  standard  fork 
could  be  settled  upon,  which  we  could  use 
as  the  denominator,  as  we  do  in  the  case 
of  the  watch. 

It  will  be  simple  from  the  above  methods 
to  fairly  apportion  to  its  proper  seat  the 
cause  of  deafness.  No  affections,  however 
severe,  of  the  external  or  middle  ear 
which  are  conducting  apparatus  alone,  will 
prevent  the  recognition  of  sonorous  vi- 
brations sufficiently  loud  to  be  perceived 
by  a  healthy  acoustic  nerve  through  the 
mastoid,  from  reaching  the  internal  ear 
of  the  patient  through  that  bone.  No 
such  vibrations,  however  well  conducted, 
either  through  the  meatus  or  through  the 
mastoid,  can  arouse  an  acoustic  whose 
function  is  in  abeyance.  If  a  watch 
be  heard  at  what  has  been  determined  to 
be  its  normal  distance,  the  acuteness  of 
hearing,  for  that  note,  may  be  taken  as 
normal.  If  a  fork  be  heard  as  long  on  the 
mastoid  of  the  patient  as  on  the  mastoid  of 
a  normal  ear,  the  internal  ear  may,  for  that 
note,  be  taken  as  fairly  healthy.  If  the 
fork  be  heard  to  the  natural  extent  or  ex- 
ceed it  on  the  mastoid,  but  neither  it  nor 
the  watch  reach  the  standard  determined 
for  aerially-conducted  vibrations,  an  affec- 
tion of  the  external  or  middle  ear  is  dia- 
gnosed. If  the  watch  be  not  heard  at  its 
proper  standard  of  distance,  nor  the  fork  to 
its  proper  extent  through  the  mastoid,  the 
apportioning  of  the  amount  of  the  defect 
to  the  external  and  middle  ear,  and  to  the 
internal  ear,  may  be  roughly  made  by  the 
examination  of  the  structures,  and  by  noting 
the  loss  of  vibrations  conducted  by  the 
meatus  after  their  perosseal  recognition 
has  ceased.  Thus,  if  a  fork,  the  vibrations 
of  which  are  heard  at  the  concha  thirty 
seconds  after  they  have  ceased  to  be 
recognised  on  the  mastoid,  is  heard  by  the 
patient  five  seconds   less  on   the  mastoid, 


and  only  ten  seconds  at  the  concha,  the 
loss  is  marked  as  five  seconds  and  twenty 
seconds  respectively. 

W.  Laidlaw  Purves. 

DECUBITUS.     See  Bedsores. 

DEFORMITIES,  Congenital.  See 
Club-Foot  ,  Hare-Lip,  &c. 

DELHI  BOIL  or  SORE.— This  disease 
first  attracted  attention  by  its  great  preva- 
lence among  the  British  troops  stationed  in 
the  city  of  Delhi  after  the  mutiny  of  1857. 
Before  the  mutiny  the  troops  were  garrisoned 
in  a  cantonment  situated  outside  the  city 
walls,  and  they  appear  there  to  have  enjoyed 
an  immunity  from  these  sores.  In  the  year 
1864  as  many  as  from  forty  to  seventy  per 
cent,  of  the  men  suffered  from  them ;  and 
the  Government  of  India  appointed  a  com- 
mission, of  which  Dr.  John  Murray,  In- 
spector-General of  Hospitals,  was  president, 
to  investigate  the  nature  and  cause,  and 
advise  as  to  the  prevention  and  cure,  of  this 
troublesome  complaint.  The  commission 
submitted  a  long  and  interesting  report. 
They  found  that  the  disease  was  not  depen- 
dent on  poverty  or  malaria,  and  that  it  was 
inoculable ;  associated  it  with  the  filthy  state 
of  the  city,  more  especially  with  the  use  of 
impure  water  drawn  firom  foul  wells ;  and 
recommended  sanitary  improvements  and 
the  supply  of  river  or  canal  water  to  the 
troops  for  all  purposes. 

Much  interesting  information  on  this 
and  allied  subjects  will  be  found  in  the 
late  Dr.  Tilbm-y  Fox's  work  on  Diseases 
of  the  SMn,  and  in  a  volume  pubHshed  by 
Drs.  Tilbury  Fox  and  Farquhar  in  1876, 
under  the  sanction  of  the  Secretary  of  State 
for  India,  On  Certain  Endemic  SMn  and 
other  Diseases. 

It  has  been  established,  by  the  obser- 
vations and  researches  contained  in  these 
reports  and  publications,  that  the  disease 
known  as  Delhi  boil  or  Delhi  sore  is  by  no 
means  confined  to  the  town  of  Delhi  and 
the  neighbouring  villages,  but  prevails  in 
other  parts  of  Northern  India. 

A  similar  disease  has  been  observed  and 
described  by  Golville,Wortabet,  and  others  as 
existing  in  Syria  and  Turkish  Arabia,  more 
particularly  in  the  towns  of  Aleppo,  Bagdad, 
and  Bussorah,  and  other  localities  situated 
in  the  land  of  Mesopotamia — the  valley  of 
the  rivers  Tigris  and  Euphrates.  It  is 
known  in  these  parts  as  the  Aleppo  Evil, 
Date  Mark,  and  the  Bouton  d'Alep.  The 
same  disease  has  been  met  with  at  Aden. 
An  affection  apparently  identical  with  the 
Indian  and  Arabian  sores  has  been  observed 
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in  Egypt,  Morocco,  and  Algeria.  Finally, 
Dr.  Vandyke  Carter  discovered  a  disease 
which  he  considers  to  be  the  same  as  the 
Algerian  and  Syrian  maladies  in  the  island 
of  Candia,  where  it  has  the  name  of  Cane- 
otica  (from  Canea,  the  capital  town  of  the 
island),  Bouton  de  Crete,  Lib-hb,  &c.  He 
has  carefully  studied,  described,  and  figured 
the  sores  of  Algeria,  Crete,  and  Aleppo,  and 
advances  the  opinion  that  there  is  an 
*  essential  bond  of  connection  between  the 
maladies  of  Biskra,  Crete,  Bagdad,  Aden, 
Scind,  and  Delhi.' 

Causes. — The  disease  is  endemic,  and 
has  a  very  definite  geography.  Its  causes 
must  therefore  consist  in  conditions  and 
circumstances  common  to  the  locahties  in 
which  it  is  met  with.  What  these  are  has 
not  been  clearly  ascertained.  It  prevails 
in  towns  and  crowded  centres  of  population 
rather  than  in  hamlets  and  sparsely  in- 
habited villages.  In  these  its  homes  it 
attacks  all  classes,  both  sexes,  and  all  ages 
indiscriminately,  but  seems  to  have  a  pre- 
ference for  new-comers  and  young  children. 
It  does  not  seem  to  depend  on  climate,  for 
then  it  would  be  more  generally  distributed 
in  town  and  country;  but  climatic  con- 
ditions may,  and  probably  do,  combine  with 
local  conditions  to  produce  it.  These  latter 
appear  to  be,  or  to  be  closely  associated  with, 
filth.  The  disease  has  almost  disappeared 
firom  Delhi  in  consequence  of  sanitary 
improvements  and  improved  water-supply 
(see  Report  on  Sanitary  Measures  in  India 
in  1873-74,  and  Drs.  Lewis  and  Cun- 
ningham's report),  and  it  lingered  longer 
among  the  native  troops  and  the  native 
inhabitants  of  Delhi,  who  continued  to  draw 
their  water  from  wells,  than  among  European 
troops  for  whom  river-water  was  provided. 
The  well-water  of  Delhi  has  been  found  to 
be  very  impure,  exceedingly  hard,  and  to 
contain  large  quantities  of  nitrates  and 
nitrites.  The  water  of  Biskra  is  also  said 
to  have  been  extremely  impure ;  but  here 
also  a  similar  effect  has  followed  similar 
changes  in  sanitation.  In  Aleppo  and  Bag- 
dad the  disease  is  ascribed  to  the  use  of 
impure  river-water,  and  those  resorting  to 
clean  wells  are  said  to  remain  free  from  it. 
In  Algeria  the  disease  presents  a  marked 
seasonal  character,  attacks  being  most 
common  in  November  and  December  ;  but 
in  other  places  this  feature  is  not  so  well 
marked.  Occasionally,  according  to  Carter, 
Aleppo  Evil  presents  an  epidemic  character  ; 
and  there  is  strong  evidence  that  it  was 
*  imported  into  Candia  in  the  year  1827  by 
Turkish  troops  from  Aleppo  and  Damascus 
who  were  sent  to  quell  an  insurrection  in 


the  island.  It  took  root  in  Canea,  and 
spread  thence  to  other  places.  The  sore  is 
undoubtedly  inoculable ;  this  has  been 
proved  by  experiment  in  India  and  Algeria, 
and  the  Jews  of  Bagdad  practise  inoculation 
of  children.  The  disease  is  not  contagious 
in  the  ordinary  sense,  but  it  seems  to  be 
communicable  in  a  manner  not  yet  deter- 
mined. Nor  does  it  appear  to  be  hereditary. 
One  attack  is  not  protective  from  subsequent  | 
attacks,  but  repeated  attacks  are  not  the 
rule,  and  old  residents  appear  to  enjoy  , 
comparative  immunity.  Dogs  and  horses 
are  said  to  contract  the  disease.  What  the 
intimate  or  immediate  cause  of  the  disease 
is  has  not  been  discovered.  It  has  been 
ascribed  to  depraved  nutrition  of  the  body 
due  to  climatic  influences,  and  considered 
to  be  '  a  local  manifestation  of  a  cachectic 
condition  due  to  residence  in  unhealthy 
locahties '  (Tilbury  Fox) ;  but  these  sores 
attack  persons  to  all  appearance  in  good 
health,  and  in  other  than  endemic  localities, 
where  people  also  manifest  climatic  cachexia, 
they  are  not  known.  The  fact  that  the  most 
exposed  parts  of  the  body — arms  and  hands, 
face  and  legs — are  those  mostHable  to  attack, 
points  to  a  local  causation.  The  disease 
has  been  attributed  to  the  entrance  of  para- 
sites through  the  pores  of  the  skin  and  to 
poisonous  material  conveyed  by  mosquitoes 
and  flies ;  but  of  these  views  no  positive 
proof  has  been  advanced. 

Pathology. — In  the  language  of  modern  « 
pathology  the  disease  belongs  to  the  category  I 
of  infective  granulomata.  Drs.  Lewis  and^ 
Cunningham  found,  as  a  result  of  very 
careful  study,  that  its  microscopic  characters 
were  identical  with  those  of  lupus  as  de- 
scribed by  Virchow  and  others,  and  Carter's 
descriptions  and  plates  support  this  view 
which  is  also  that  of  Geber,  who  investigated 
the  Ale]3po  button.  The  skin  is  found  to 
be  infiltrated  with  lymphoid  cells,  which 
are  found  more  abundantly  near  the  vessels, 
glands,  and  lymphatics,  and,  gradually'-  in- 
creasing in  number,  supplant  the  elements 
of  the  tissue.  The  features  of  the  disease 
depend  on  the  number  and  fate  of  these 
cells.  Among  them,  miliary  particles  of  an 
epithelial  character  and  prigin  are  found, 
some  of  them  being  altered  hair-bulbs  and 
impacted  gland-ducts.  The  disease  consists, 
in  fact,  of  a  conversion  of  the  true  skin  into 
granulation-tissue,  the  epitheHum  being  first 
increased  and  then  shed,  and  the  disin- 
tegration of  the  cells  giving  rise  to  breach 
of  surface,  which  is  eventually  repaired  by 
a  process  of  granulation  and  cicatrisation. 
The  cells  appear  to  possess  infective  proper- 
ties, but  no  structure  of  a  parasitic  kind  hag 
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as  yet  been  discovered  in  the  morbid  tissue. 
The  new  structure  has  a  definite  lifetime,  and 
if  the  surrounding  parts  possess  sufficient 
vital  resistance  limitation  takes  place  and  re- 
pair ensues.  If  the  vital  resistance  is  weak, 
from  general  ill-health,  limitation  does  not 
occur  so  soon  or  so  completely ;  new  areas 
of  skin  are  invaded,  and  the  disease  spreads 
in  the  manner  indicated  by  the  term  *  ser- 
piginous.' 

Symptoms  and  diagnosis. — The  disease 
in  a  well-marked  case  presents  several 
phases  or  stages,  wliich  may  be  called 
the  stages  of  (1)  infiltration,  (2)  ulceration 
and  incrustation,  and  (3)  repair.  It  com- 
mences as  a  small,  hard,  itchy  papule  or 
pimple  resembling  a  mosquito-bite.  A  few 
dilated  vessels  may  be  seen  converging  to 
the  centre  of  this  spot,  which  presently 
enlarges  and  becomes  smooth,  raised,  dusky, 
and  shining.  Eidges  of  smooth  swollen  skin 
radiate  from  this  elevation,  or  new  spots 
appear  in  its  vicinity.  The  affected  area 
pits  on  pressure,  and  a  stinging  sensation 
is  experienced  on  touching  it.  The  hair- 
bulbs  are  specially  involved,  and  present  the 
appearance  of  minute,  yellowish  points  in 
the  glazed,  dusky,  red  material.  Presently 
the  epithehum  is  shed ;  a  viscid  ichor  exudes 
from  the  surface,  which  becomes  covered  by 
a  crust.  As  the  disease  extends  the  crust 
enlarges,  and  at  the  centre  breach  of  surface 
takes  place,  and  pus  and  disintegrated  tissue 
assist  in  forming  the  crust,  which  may 
exhibit  cracks  emitting  a  sanious  or  puri- 
form  fluid.  On  removal  of  the  crust  an 
ulcer  is  revealed,  with  hard  edges  and  a  red, 
flabby,  irregular  surface,  covered  with  fun- 
goid granulations  that  bleed  fr'eely.  Even- 
tually cicatrisation  conmiences  at  the  centre 
and  proceeds  towards  the  circumference. 
The  outer  infiltrated  ring  of  the  sore  under- 
goes resolution,  and  a  smooth,  depressed, 
reddish-brown  cicatrix,  with  sharp  edges, 
remains.  No  contraction  results  from  the 
loss  of  tissue,  which  does  not  involve  the 
subcutaneous  areolar  structure.  This  is 
a  description  of  a  typical  case  ;  but  in  mild 
instances  of  the  disease  no  breach  of  surface 
or  ulceration  occurs,  the  granulation  material 
undergoing  in  part  disintegration  and  in  part 
organisation  into  cicatricial  tissue.  In  other 
cases  the  process  is  complicated  by  suppu- 
ration, a  small,  deep,  punched-out  abscess 
forming  in  the  centre  and  giving  rise  to 
a  hollow  ulcer,  or  these  ulcers  may  be 
multiple.  In  other  cases  the  course  of  the 
disease  may  be  materially  modified  by  the 
application  of  caustics  and  irritating  agents. 

The  progress  of  the  disease  is  slow  and 
protracted,  and  occupies  from  six  to  twelve 


months  from  first  to  last.  The  parts  of  the 
body  most  commonly  attacked  are  the  fore- 1 
arms — the  back  and  ulnar  aspect  by  prefer- 1 
ence — the  wrist  and  front  of  the  forearm,  | 
the  elbows,  the  hands,  the  neck  and  face, 
the  knees,  legs,  and  feet.  The  trunk  is  very 
rarely  affected.  Persons  arriving  at  a  place 
where  the  disease  is  endemic  do  not  con- 
tract it  for  several  months,  and  the  sore 
may  appear  many  months  after  leaving  the 
locality,  so  that  there  would  seem  to  be  a 
long  period  of  incubation.  The  neighbour- 
ing glands  are  not  affected  except  when  the 
sore  is  irritated,  and  there  is  no  indication 
of  any  constitutional  change  accompanying 
the  local  disease. 

The  diagnosis  is  not  difficult.  Residence 
in  a  locaHty  where  the  disease  is  known 
to  prevail,  and  careful  study  of  the  features 
of  the  sore  as  above  described,  suffice  to 
distinguish  it  from  any  other  cutaneous 
disease  except  lupus,  with  which  many 
competent  authorities  consider  it  identicaL 
Spreading  serpiginous  ulcerations  some- 
times appear  on  the  genitals  and  groins  a» 
a  result  of  chancroid  which  present  features 
somewhat  resembling  the  Oriental  sore ; 
but  these  are  generally  more  extensive 
and  protracted,  and  show  Httle  or  no  dis- 
position to  imdergo  spontaneous  cure.  The 
locality  of  these  ulcers,  and  the  absence  of 
a  history  of  residence  in  a  place  where  the 
sore  is  endemic,  aid  in  estabHshing  a  dis- 
tinction. The  only  other  affections  for  which 
this  sore  might  be  mistaken  are  the  syphilitic  i 
and  pseudo-syphUitic  granulomata,  such  as  I 
the  framboesia  of  the  West  Indies  and  the  I 
Parangi  disease  of  Ceylon ;  but  the  eruption  ' 
in  these  cases  is  more  extensive,  the  severity  ^ 
of  the  disease  greater,  and  constitutional 
cachexia  more  apt  to  accompany  it.  It 
only  remains  to  add  that,  in  its  endemic 
haunts,  ordinary  wounds,  scratches,  or  abra- 
sions may  take  on  the  features  of  the  specific 
"sore. 

Treatment. — The  best  preventive  treat- 
ment is  obviously  removal  fr*om  the  locality 
where  the  sore  is  endemic.  Next  to  that, 
attention  to  general  sanitation,  and  more 
especially  the  use  of  pure  water,  appear, 
from  the  evidence  above  referred  to,  to 
exercise  a  decided  influence  over  the  preva- 
lence and  development  of  the  disease.  A» 
regards  local  or  curative  treatment,  destruc- 
tion of  the  indurated  papule  or  tubercle  in 
its  early  stages,  by  means  of  caustics,  is( 
allowed,  by  all  who  have  had  an  opportunity 
of  testing  it,  to  be  a  thoroughly  effective 
means  of  stopping  its  progress  and  mini-i 
mising  suffering  and  loss  of  tissue.  Various 
agents  have  been  employed  for  this  pur- 
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pose — principally  nitric  and  carbolic  acids, 
potassa  fusa  and  strong  liquor  potassse,  and 
nitrate  of  silver.  A  preliminary  incision 
has  been  recommended,  to  admit  of  readier 
access  of  the  caustic  to  the  doomed  tissue. 
Even  after  ulceration  has  been  established, 
the  destructive  treatment  is  considered  by 
some  authorities  the  best,  as  saving  time 
and  tissue.  Care  must  be  taken,  however, 
in  the  later  stages  that  the  cure  is  not  worse 
than  the  disease.  Scraping  away  the  neo- 
plasm with  Vollimann's  sharp  spoon,  or  the 
cautious  use  of  chloride  of  zinc  paste,  would 
be  preferable  to  the  stronger  caustics  in  this 
stage.  Irritating  and  stimulating  appUca- 
tions  of  all  kinds,  such  as  the  tinctures  of 
iodine  and  iron,  preparations  of  zinc,  copper, 
and  mercury,  have  been  used  without  effect. 
They  probably  do  more  harm  than  good  by 
weakening  the  vital  resistance  of  the  sur- 
rounding tissues.  Soothing  poultices,  lotions, 
and  ointments  have  also  been  employed, 
with  more  sense  and  success.  It  is  very 
important,  by  means  of  tonics  and  diet,  to 
improve  the  general  health  and  intensify 
the  vital  resistance  of  the  organism  gene- 
rally, and  of  the  tissues  adjoining  the  sore 
opeciaUy.  K.  McLeod. 

DELIRIUM    TREMENS  may  come 
J>  under  the  notice  of  the  surgeon  as  an  in- 

dependent complaint ;  but  the  cases  dealt 
with  in  this  article  are  those  in  which  the 
symptoms  supervene  upon,  and  are  the 
consequence  of,  a  surgical  injury,  occiu'ring 
in  a  person  suffering  from  the  effects  of 
alcoholic  excess.  It  is  a  well-known  fact 
that  intemperate  individuals  are  unfavour- 
able subjects  for  any  injury  or  ojDera- 
tion,  and  one  direction  in  which  this  is 
revealed  is  in  their  liabihty  to  delirium 
tremens.  In  the  writer's  experience  at 
the  Liverpool  Northern  Hospital  the  symp- 
toms did  not  come  on  in  persons  who  were 
injured  while  drunk,  but  rather  in  those 
who  were  habitually  intemperate,  but  by 
no  means  always  to  such  an  extent  that 
they  became  intoxicated.  Indeed,  in  some 
instances  the  patients  would  strenuously 
resent  the  charge  that  they  were  intem- 
perate, because  they  were  never  drunk,  and 
never  lost  a  day's  work.  The  kind  of  in- 
jury which  is  followed  by  delirium  tremens 
varies,  and  it  may  be  in  itself  of  no  danger, 
or  even  very  trivial,  such  as  a  simple 
fracture  or  sprain,  or  a  superficial  wound. 
How  far  the  suddenly  enforced  abstinence 
from  alcohoHc  drinks  may  account  for  the 
development  of  delirium  tremens  is  a 
matter  of  dispute ;  but  there  does  not 
appear  to  be  any  real  danger  from  this  | 


cause  if  the  patient  is  properly  supported 
in  other  ways.  In  some  instances  bad  Uvmg, 
anxiety,  injurious  habits — such  as  excessive 
smoking — or  previous  illness,  act  as  pre- 
disposing causes. 

Sijinptoins  and  Diagnosis. — The  more 
characteristic  symptoms  of  delirium  tremens 
may  set  in,  in  surgical  cases,  either  rapidly 
and  without  any  warning,  or  more  gradu- 
ally, being  preceded  by  premonitory  symp- 
toms, such  as  disturbed  sleep  or  sleepless- 
ness ;  restlessness  and  tremulousness  ; 
mental  agitation  and  confusion,  with  low- 
ness  of  spirits  and  foreboding  of  ill ; 
anorexia  and  disorder  of  the  alimentary 
canal,  with  foul  tremulous  tongue  and 
offensive  breath  ;  a  quick  but  soft  and  com- 
pressible pulse  ;  and  more  or  less  free  per- 
spiration. The  actual  symptoms  usually 
appear  within  three  or  four  days  fi"om  the 
date  of  the  injury,  and  often  supervene  dur- 
ing the  night.  The  more  strilvmg  of  these 
symptoms,  connected  with  the  nervous  sys- 
tem, may  be  summed  up  as  absolute  sleep- 
lessness ;  mental  disorder,  with  a  peculiar 
form  of  delirium ;  and  marked  muscular 
trembling,  combined  with  restlessness.  The 
mental  condition  is  one  of  mingled  con- 
fusion, excitement  and  agitation,  h-ritability, 
sense  of  dread,  and  suspicion.  The  delirium 
is  usually  of  a  busy  character,  and  attended 
with  various  delusions,  illusions,  and  hallu- 
cinations, of  a  strange  and  often  horrible 
nature,  which  are  generally  transient  and 
changeable,  but  occasionally  fixed.  Thus, 
the  patient  fancies  he  sees  hideous  objects, 
hears  strange  sounds,  or  feels  insects  crawl- 
ing over  him.  He  has  an  anxious,  wander- 
ing expression,  and  is  suspicious  and  dis- 
trustful of  aU  who  come  near  him.  It  may 
be  possible  to  attract  his  attention  for  a 
moment,  so  that  he  will  answer  a  question 
or  do  some  act  which  is  requested,  but  he 
speedily  wanders  off  again.  His  own  ideas 
prompt  him  to  perform  various  actions,  but 
there  is  an  evident  want  of  control,  with 
unsteadiness  of  piupose.  In  some  cases 
the  dehrium  is  of  a  violent  character,  and 
the  patient  tries  to  injure  himself  or  others, 
or  to  tear  the  dressings  off  wounds  or  the 
splints  off  fractures.  In  other  instances 
it  either  is  from  the  first,  or  very  speedily 
becomes,  of  a  low  and  muttering  type. 
There  is  marked  trembling,  which  is  espe- 
cially evident  in  the  hands  and  tongue. 

There  is  usually  little  or  no  fever,  but  \* 
the  patient  is  bathed  in  perspiration,  while  '^ 
the  pulse  continues  rapid  and  wanting  in 
tone.    In  bad  cases  it  may  become  dicrotic, 
as  revealed  by  the  sphygmograph.     Occa- 
sionally marked  pyrexia  is  observed,  and 
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the  temperatiire  may  reach  a  considerable 
height.  If  the  patient  is  violent,  he  be- 
comes much  exhausted  after  the  fits  of  exer- 
tion. Should  the  symptoms  not  abate,  and 
sleep  be  obtained,  the  tendency  is  towards 
rapid  prostration  and  adynamia,  and  the 
patient  dies  from  exhaustion  or  in  a  coma- 
tose state.  Complications,  especially  pneu- 
monia, may  also  supervene  and  hasten  the 
fatal  issue. 

Delirium  tremens,  in  surgical  cases,  has 
to  be  diagnosed  from  traumatic  delirium 
which  is  independent  of  alcoholic  excess  ; 
n,nd  from  acute  inflammation  of  the  brain 
or  its  membranes.  Attention  to  the  history 
and  symptoms  will  generally  render  the 
iliagnosis  sufficiently  clear. 

Treatment. — The  treatment  of  cases  of 
delirium  tremens  in  surgical  practice  must 
be  conducted  on  similar  principles  to  those 
which  are  adopted  in  other  cases.  General 
management  is  highly  important.  The 
patient  must  be  kept  as  quiet  as  possible, 
undisturbed  by  friends  or  others ;  at  the 
same  time  being  constantly  watched  by  a 
competent  nurse,  one  who  combines  the 
necessary  firmness  of  purpose  with  gentle- 
ness of  manner.  He  should,  as  much  as 
possible,  be  humoured  and  influenced 
judiciously,  without  being  opposed  or  phy- 
sically coerced.  Special  care  must  be  taken 
to  prevent  him  from  injuring  himself,  and 
for  this  purpose  two  or  more  attendants 
may  be  necessary.  It  is  only  in  violent 
cases,  where  the  proper  a^nount  of  help  can- 
not be  obtained,  that  restraint  by  means  of 
the  strait-waistcoat  is  admissible ;  but  still 
it  may  be  imperatively  demanded  under 
such  circumstances,  otherwise  the  patient 
may  convert  a  simple  injury  into  a  very 
serious  one. 

Attention  to  diet  is  another  most  im- 
portant indication.  A  fi:ee  supply  of  nutri- 
tious, easily  assimilated,  liquid  articles  of 
food  is  demanded,  to  be  administered  at  fre- 
quent intervals,  by  night  as  well  as  by  day. 
They  may  be  previously  digested  by  the 
peptonising  agents  now  in  use.  Not  uncom- 
monly it  is  a  difficult  matter  to  get  patients 
to  take  food,  but  much  may  be  done  by 
judicious  coaxing.  If,  however,  the  diffi- 
culty is  great,  nutrient  enemata,  with  some 
digestant,  must  be  employed  at  regular  in- 
tervals. As  regards  stimulants,  whether 
they  should  be  given  or  not,  and  in  what 
quantities,  must  be  determined  by  the  cir- 
cimastances  of  each  case,  and  this  matter 
always  requires  careful  consideration.  In 
many  instances  undoubtedly  no  stimulant 
should  be  given;  but  in  others  of  a  low 
type,  or  attended  with  much  exhaustion, 


some  kind  of  stimulant  must  be  allowed, 
and  it  has  been  recommended  to  give  that 
one  to  which  the  patient  is  accustomed. 
There  are,  moreover,  other  circumstances 
affecting  surgical  cases  which  may  deter- 
mine the  question  of  the  use  of  stimulants, 
apart  from  the  delirium. 

With  regard  to  the  use  of  medicines, 
these  are  often  required  in  order  to  pro- 
cure sleep  and  calm  the  cerebral  excite- 
ment, but  they  must  be  given  with  due 
caution.  In  surgical  cases  the  subcuta- 
neous injection  of  morphia  (gr.  \  to  gr.  ^), 
is  the  best  remedy  to  employ  as  a  rule, 
repeated  at  more  or  less  frequent  intervals 
according  to  circumstances.  Opimn  in  a 
soUd  form,  or  the  tincture ;  chloral  hydrate 
(gr.  XX. — xl.),  and  bromides,  are  also  useful 
agents.  Chloral  hydrate  and  a  bromide 
together  form  a  valuable  combination. 
How  far  it  is  desirable  to  push  drugs  of 
this  class  must  depend  upon  the  circimi- 
stances  of  each  case,  and  their  administra- 
tion needs  constant  watching.  It  may  be 
an  imperative  necessity  to  compel  sleep  at 
any  risk,  and  in  one  case  which  came  under 
his  notice  the  writer  beheves  that  the 
attainment  of  this  object,  by  the  use  of  large 
doses  of  morphia,  was  the  means  of  saving 
the  patient's  life.  Chloroform  may  be  ser- 
viceable as  a  temporary  aid,  in  reUeving 
violent  excitement,  enabling  some  sm^gical 
procedure  to  be  carried  on,  or  an  enema  to 
be  administered.  Among  other  medicinal 
agents  recommended  under  certain  circum- 
stances, may  be  mentioned  tincture  of 
digitalis  in  full  doses,  tartar  emetic  (when 
there  is  much  excitement),  and  capsicum. 

The  bowels  should  be  opened  from  time 
to  time  by  the  aid  of  a  saline  purgative. 
Should  adynamic  symptoms  set  in,  ammonia 
with  bark  and  ether,  and  similar  remedies, 
may  be  administered. 

Frederick  T.  Egberts. 

DE  MORGAN'S  SPLINT,  for  fracture 
of  the  thigh,  is  a  long  splint,  which  is  ap- 
plied to  the  sound  side  of  the  body,  and 
which  reaches  from  the  axilla  to  well  be- 
yond the  foot ;  from  its  lower  end  a  cross- 
bar passes  at  right  angles  towards  the  other 
foot.  An  extension  apparatus  is  fixed  to 
the  injured  limb,  and  the  cord  connected 
with  it  passes  first  longitudinally  to  the 
extremity  of  the  crossbar,  where  there  is  a 
pulley,  round  which  it  passes  to  a  second 
pulley  at  the  end  of  the  long  splint,  and 
thence  up  the  outer  side  of  the  latter  to  an 
elastic  accumulator,  by  means  of  which  the 
proper  amount  of  extension  can  be  given  to 
the  limb.  Bilton  Pollard. 
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DENTIGEROUS  CYSTS.— The  deve- 
lopment of  cysts  in  connection  with  uncut 
teeth  is  a  subject  of  great  practical  impor- 
tance to  the  surgeon,  since  mistakes  in  the 
diagnosis  and  treatment  of  these  cases  are 
far  from  rare. 

Dentigerous  cysts  may  occur  in  either 
jaw,  a  tumour  being  gradually  formed,  the 
growth  of  which  is  slow,  and  for  the  most 
part  painless. 

A  careful  examination  of  the  neighbour- 
mg  teeth  will  be  the  best  guide  to  a  correct 

(diagnosis,  for  if  a  tooth  be  absent,  or  if, 
as  sometimes  happens,  a  temporary  tooth 
occupy  the  position  of  a  permanent  one, 
■'the  tumour  in  all  probability  is  a  den- 
tigerous cyst,  and  no  mutilatuig  operation 
should  be  undertaken  without  first  opening 
up  the  tumour  to  discover  its  nature. 

Dentigerous  cysts  arise  in  connexion 
with  teeth  which,  from  some  cause,  have 
remained  within  the  jaw,  and  have  under- 
gone a  certain  amount  of  irritation.  They 
are  most  commonly  connected  with  the 
permanent  teeth;  though  the  writer  has 
met  with  a  cyst  in  a  boy  of  fom*,  in  whom 
a  temporary  canine  tooth  was  wanting,  and 
on  cutting  into  the  cyst,  extracted  seven 
small  irregular  nodules  of  dentine  and 
enamel.  Frequently  the  tooth  in  fault  is 
inverted,  but  often  there  is  nothing  to  ex- 
plain the  formation  of  the  cyst,  which  is 
apparently  due  to  an  increase  in  the  quan- 
tity of  the  small  amount  of  fluid  ordinarily 
found  in  the  tooth-sac,  after  the  completion 
of  the  development  of  the  enamel. 

The  cyst -wall  is  usually  too  dense  to 
give  rise  to  the  crackling  so  characteristic 
of  the  presence  of  fluid  within,  and  is  lined 
by  a  thick  vascular  membrane.  Usually 
the  tooth  projects  through  this  membrane ; 
but  a  case  has  been  met  with  in  which  a 
large  cyst  of  the  lower  jaw  was  carefully 
searched  in  vain  for  a  tooth,  which,  how- 
ever, made  its  appearance  some  weeks  after, 
when  the  membrane  had  been  to  a  great 
extent  destroyed  by  suppuration.  Den- 
tigerous cysts  have  been  mistaken  for  soHd 
growths  on  many  occasions,  one  of  the 
most  remarkable  specimens  of  the  kind 
being  one  side  of  the  lower  jaw,  removed 
from  a  girl  of  thirteen,  in  error,  by  the  late 
Mr.  Fearn,  and  now  in  the  museum  of  the 
Royal  College  of  Surgeons  of  England. 
Here  the  two  plates  of  the  lower  jaw  are 
expanded  from  the  angle  on  the  left  to 
beyond  the  symphysis  on  the  right  side, 
forming  a  bony  cyst,  the  cavity  of  which  is 
lined  with  a  thick  vascular  membrane, 
through  which  a  well-formed  permanent 
canine  tooth  projects. 


I  The  treatment  of  these  cases  of  den- 
tigerous cyst  is  sufficiently  simple,  when 
once  a  diagnosis  has  been  made  by  an  ex- 
ploratory puncture.  The  removal  of  a  por- 
tion of  the  cyst-waU,  so  as  to  allow  of  a 
search  for,  and  the  removal  of,  the  hidden 
tooth  is  all  that  is  necessary,  the  cyst-wall 
rapidly  falling  in  so  soon  as  a  free  vent  for 
the  contained  fluid  is  secured. 

Occasionally  the  contents  of  these  cysts- 
have  suppurated  before  being  opened,  and 
in  all  cases  care  should  be  taken  to  use 
antiseptic  lotions,  and  to  ensure  cleanliness 
by  syringing.  Cysts  in  connexion  with 
fully-developed  teeth  undoubtedly  occur, 
although  possibly  some  of  the  so-called 
cysts  are  nothing  more  than  abscess-sacs, 
which  follow  the  fangs  to  which  they  are' 
attached  when  extracted.  See  Anteum,. 
Diseases  of  the.       Christopher  Heath. 

DENTITION.— Writers  on  the  diseases 
of  children  have  been  accustomed  to  lay  at 
the  door  of  teething  a  great  variety  of  ail- 
ments, ranging  fi-om  minor  disturbances 
of  the  digestive  tract  to  convulsions  and 
marasmus.  "Why  a  normal  developmental 
process  should  be  so  often  a  pathological 
one  has  puzzled  many  more  recent  autho- 
rities, and  there  is  a  growing  disbehef  in 
the  ni-efifects  of  'teething.'  So  far  as 
surgical  treatment  goes,  it  is  limited  to  the 
lancing  of  the  gums,  which,  if  done  at  all, 
should  be  done  freely,  the  tense  gum  being 
divided  by  a  linear  incision  in  the  case  of 
incisors  and  by  a  crucial  incision  in  the 
case  of  molars.  This  will  reUeve  some 
degree  of  worry  and  discomfort,  if  it  does 
no  more.  Of  more  interest  to  the  surgeon 
are  the  deformities  of  the  teeth  induced  by 
constitutional  conditions  during  the  period 
of  formation  of  the  permanent  teeth,  which 
commences  nearly  coincidently  with  the 
time  of  birth.  Congenital  syphilis  has  been 
shown  to  induce  a  stunting  of  the  first- 
formed  portions  of  the  teeth,  so  that  the 
tips  are  contracted  in  all  dimensions,  whilst 
the  bases  of  the  crowns,  formed  later,  are  of 
normal  size.  Thus  the  incisors  come  to  be 
peg-shaped,  with  a  semi-lunar  notch  from 
side  to  side ;  the  canines  short  and  con- 
tracted at  their  points;  and  the  first  per- 
manent molars  have  stunted  cusps,  the 
second  and  third  molars  being  better 
formed,  as  their  calcification  does  not  com- 
mence till  a  later  period. 

Teeth  with  craggy  honeycombed  enamel 
are  beheved  by  Mr.  Hutchinson  to  owe  their 
deformity  to  the  administration  of  mercury 
in  infancy ;  it  is  certain  that  they  are  often 
found  in  children  who  have  suffered  frou> 
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convulsions,  but  it  is  not  fully  established 
that  they  may  not  arise  in  any  ill-nourished 
child  independently  of  mercury,  or  of  any 
form  of  stomatitis.  Charles  Tomes. 

DESAULT'S  LONG  SPLINT  for  the 

thigh  differs  from  that  of  Liston  in  having 
a  footpiece  for  the  outer  side  of  the  foot  in 
place  of  the  notched  extremity  of  the  latter 
splint ;  it  is  also  slightly  hollowed,  so  as  to 
fit  the  limb  more  comfortably,  and  it  in- 
creases in  width  gradually  from  the  foot- 
piece  to  the  upper  end.  The  foot  is  attached 
to  the  footpiece,  and  counter-extension  is 
maintained  by  means  of  a  perineal  band 
fixed  to  a  notch  at  the  upper  end  of  the 
splint.  The  spica  and  body  bandages  are 
applied  as  usual.  Bilton  PolIiARD. 

DLA.BETES.  —  Certain  surgical  dis- 
A  orders  occur  in  the  course  of  diabetes  with 
sufficient  frequency  and  regularity  to  entitle 
them  to  be  considered,  not  merely  as  acci- 
dental complications,  but  as  in  causal  con- 
nection with  it,  or  in  some  way  or  other 
dependent  on  it.  They  may  be  either  purely 
functional  or  inflammatory,  the  general 
nutrition  being  so  much  impaired  that  the 
tissues  break  down  into  pus,  or  even  slough 
and  become  gangrenous  under  altogether 
exceptional  causes.  The  pruritus  that  is  so 
exceedingly  common,  especially  in  the  later 
stages,  is  an  example  of  the  first  of  these. 
All  through  the  course  of  diabetes  the  skin 
is  dry  and  harsh  (like  the  dryness  of  the 
mouth  and  fauces,  probably  from  purely 
physical  reasons),  very  often  scurfy  and  irri- 
table ;  in  the  neighbourhood  of  the  genital 
organs,  especially  of  the  female,  this  is  so 
marked  and  so  frequent  that  in  all  cases  of 
severe  pruritus  it  is  necessary  to  examine 
the  urine  for  sugar. 

Boils  and  carbuncles  are  instances  of 
the  latter  class.  These  affections  stand  in 
some  pecuhar  relation  to  diabetes,  for  cases 
have  been  recorded  in  which,  while  suffer- 
ing from  an  outbreak,  otherwise  healthy 
persons  have  passed  considerable  quantities 
of  sugar  in  their  urine.  Boils  occur  most  j 
often  in  the  earher  stages,  and  may  come 
out  in  successive  crops  for  a  long  period ; 
carbuncles  rarely  till  the  disease  is  far  ad- 
vanced, and  then  the  prognosis  becomes 
exceedingly  grave.  Chronic  urticaria,  pso- 
riasis, impetigo  (Kaposi),  and  paronychia 
have  also  been  observed,  but  not  with  the 
same  regularity. 

Affections  of  the  eye  are  not  rare.  Dia- 
betic cataract,  arising  fi-om  the  defective 
nutrition  of  the  lens,  has  long  been  known. 
Unless  the  case  is  severe  it  does  not,  as  a 
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rule,  make  its  appearance  until  late  in  the 
course  of  the  disease,  so  that  operation  for 
it,  though  sometimes  successful,  is  seldom 
attempted.  One  eye  is  usually  attacked 
first,  and  then  later  the  second  becomes  in- 
volved, but  it  is  rare  for  it  to  be  complete 
in  both  long  before  the  patient's  death. 
Amblyopia,  either  temporary  and  recurring, 
varying  in  its  degree  with  the  progress  of 
the  general  symptoms,  or  permanent  and 
rapidly  becoming  worse,  is  probably  depen- 
dent on  a  similar  impairment  in  nutrition 
of  the  retina,  and  the  paresis  of  the  muscles 
of  accommodation  that  is  met  with  occa- 
sionally is  probably  to  be  explained  in  the 
same  general  way.  Li  one  or  two  instances 
haemorrhagic  retinitis  independently  of  al- 
buminuria has  been  observed. 

Gangrene  of  exposed  parts  and  of  the 
extremities,  resembling  the  ordinary  senile 
form  but  more  rapid  in  its  action  and  always 
moist,  accompanied  by  sloughing  inflam- 
mation, is  not  uncommon  as  the  immediate 
cause  of  the  fatal  issue  in  diabetes.  The 
circulation  is  so  feeble,  the  character  of  the 
blood  so  profoundly  altered,  and  the  vital 
energy  of  the  tissues  so  depressed,  that  the 
slightest  injury,  especially  of  the  foot,  may 
suffice  to  induce  it.  For  fear  of  this,  from 
the  extreme  susceptibility  to  shock  and  the 
great  tendency  to  secondary  haemorrhage, 
operations,  unless  absolutely  essential,  are 
rarely  undertaken  in  diabetic  patients.  AQ 
wounds,  even  sUght  injuries,  are  repaired 
with  great  difficulty  and  are  very  prone  to 
slough. 

Glycosuria,  sometimes  only  transient, 
sometimes  permanent  and  indistinguishable 
from  diabetes,  is  an  occasional  sequela  of  in- 
juries. The  former  is  not  uncommon  after 
prolonged  narcosis,  and  may  probably  be 
attributed  to  the  derangement  of  the  circula- 
tion or  the  action  of  vasomotor  nerves ;  the 
latter  is  more  rare  and  difficult  of  explana- 
tion. Injuries  of  the  head,  general  con- 
cussion of  the  whole  body,  or  of  the  spine 
alone,  afford  the  best  known  examples,  but 
it  has  also  been  observed  after  blows  on 
the  abdomen,  or  over  the  kidneys,  fractures 
of  vertebrae,  violent  and  prolonged  muscular 
exertion,  and  even  after  burns ;  sometimes 
setting  in  within  a  few  hours,  sometimes 
only  first  noticed  after  months.  Brown- 
Sequard  is  of  opinion  that  under  these  con- 
ditions it  must  be  of  reflex  origin. 

C.  Mansell  Moullin. 

DIAPHRAGMATIC       HERNIA.— 

This  form  of  rupture  possesses  little  prac- 
tical interest.  Out  of  250  cases  collected 
by  Leichtenstem,   the  condition  was  dia- 
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gnosed  in  5  only.  Even  when  diagnosed, 
the  hernia  is  not  amenable  to  treatment. 
Two  general  forms  are  described.  In  one 
the  viscus  that  is  protruded  through  the 
diaphragm  from  the  abdomen  into  the 
thorax  is  contained  in  a  sac  formed  either 
by  the  peritoneum  or  pleura,  or  by  both. 
This  is  the  true  hernia.  In  the  other  there 
is  simply  a  hole  or  rent  in  the  diaphragm, 
and  no  sac.  This  is  the  false  hernia.  The 
false  is  more  cormnon  than  the  true,  in  the 
proportion  of  10  to  1.  Some  of  the  hemise 
are  congenital,  and  depend  upon  arrest  of 
foetal  development,  whereby  the  partition 
between  the  thorax  and  abdomen  is  imper- 
fectly formed.  Others  are  acquired,  and 
depend  mainly  upon  injuries  that  lacerate 
the  diaphragm,  such  as  st^bs,  gun-shot 
wounds,  fractures  of  ribs.  The  acquired 
forms  are  muck  more~comLmon  than  the 
congenital.  The  hernia  is  more  often  on 
the  left  side  than  the  right,  in  the  propor- 
Ition  of  5  to  1.  The  abnormal  aperture  is 
more  often  in  the  muscular  that  in  the 
tendinous  parts  of  the  diaphragm.  HerniaB 
not  infrequently  occur  through  a  gap  close 
to  the  xiphoid  cartilage,  and  between  the 
costal  and  sternal  portions  of  the  diaphragm. 
The  rupture  has  passed  through  the  oeso- 
phageal opening,  but  never  through  that  for 
the  aorta  or  the  vena  cava. 

The  contents  are  most  often  the  stomach, 
then  the  tranverse  colon,  then  the  smaU 
intestines.  Next  in  order  of  frequency 
come  the  spleen,  liver,  pancreas,  and  kid- 
neys (Leichtenstern).  The  hernia  may  cause 
no  symptoms,  or  it  may  end  fatally  almost 
directly  after  its  formation,  or  it  may  pass 
into  a  chronic  state,  giving  only  occasional 
trouble.  The  affection  is  very  difficult  to 
diagnose.  In  marked  cases  there  is  pro- 
minence of  one  half  of  the  chest,  a  displace- 
ment of  the  heart  to  the  right  side,  a 
tympanitic  area  in  the  thorax,  with  an 
absence  there  of  respiratory  sounds  and 
vocal  fremitus.  There  is  pain  in  the  chest 
and  abdomen,  together  with  attacks  of  dys- 
pnoea, especially  after  eating  or  straining, 
constipation,  dyspepsia,  &c. 

Frederick  Treves. 


DIGITAL        COMPRESSIOJSr. 

An"EURism;    Femoral  Aneurism. 


See 


DIPHTHERIA     OF     WOUNDS.— 

J>  True  diphtheria  of  wounds  is  a  very  rare 

affection.  The  skin  is  far  less  Hable  than 
mucous  membrane  to  the  disease,  and, 
when  covered  by  normal  epidermis,  is 
never  attacked.  Slight  excoriations  of  skin, 
leech-bites,  &c.,  are  most  Hable,  but  granu- 


lating surfaces  are  not  exempt.  Direct 
contact  may  produce  it ;  e.g.  the  introduc 
tion  of  a  cut  finger  into  the  throat  of  a 
child  with  diphtheria  has  led  to  the  local 
development  of  diphtheria,  attended  by 
severe  constitutional  symptoms,  and  fol 
lowed  by  paralysis.  In  rare  cases,  the  dis- 
ease has  attacked  excoriations,  or  skin- 
lesions  such  as  favus,  by  infection,  has  led 
to  diphtheria  of  the  air-passages,  and  has 
been  communicated  to  others  with  fatal  re- 
sults. The  local  process  strongly  resembles 
the  disease  miscalled  '  hospital '  gangrene, 
and  is  usually  associated  with  phagedaena ; 
but,  strangely  enough,  tracheotomy  wounds 
do  not  seem  to  be  attacked. 

Symptoms. — The  skin  attacked  becomes 
red  and  swollen ;  an  infiltrated,  highly  in- 
flanunatory  area  extends  around,  and  se- 
rous fetid  discharge  escapes.  The  edges  of 
the  wound  are  raised  up ;  vesicles  form 
around  the  margin,  break  with  discharge 
of  fetid  serum,  coalesce,  and  develop  into 
fresh  sores.  The  surface  is  covered  with 
thick,  membranous,  semi-transparent  rinds 
like  wet  washleather,  which  adhere  deeply 
but  can  be  peeled  off,  though  they  are 
rapidly  reproduced.  The  infiltrated  tissues 
break  down  in  shreds,  but  the  sloughing 
does  not  usually  extend  to  any  gi-eat  depth. 
The  history  of  a  possible  contagion  or  in- 
fection will  confirm  the  diagnosis. 

Treatment. — The  local  treatment  con- 
sists in  peeling  or  scraping  off  the  rinds, 
and  then  applying  caustics.  Sohd  caustics 
are  usually  best,  such  as  potassa  fasa  di- 
luted to  half  its  strength  with  caustic  lime, 
apphed  freely  to  the  base  and  edges  of 
the  wound;  but  constant  irrigation,  which 
must  be  persisted  in  for  a  considerable 
period,  answers  well  at  times.  Acid  nitrate 
of  mercury  in  solution,  or  strong  tincture 
of  iodine,  has  been  used  with  benefit.  The 
freest  ventilation  should  be  accorded,  some 
stimulants,  and  the  most  nourishing  diet 
possible.  SaUcylated  cotton-wool  should 
replace  sponges,  and  be  burnt,  with  aU 
dressings,  directly  after  use.  Every  pre- 
caution must  be  taken  to  prevent  infection 
of  mucous  membrane,  especially  of  the 
mouth,  from  the  wound.  Conversely,  it 
must  be  remembered  that  in  diphtheritic 
cases  excoriations  of  the  skin,  and  especi- 
ally bHsters,  are  liable  to  be  attacked. 

A  more  common,  but  still  rare  (in  this 
country),  affection  of  wounds  resembles  the 
above  in  its  local  symptoms,  but  is  uncon- 
nected with  true  diphtheria,  and  wiU  not 
give  rise  to  it.  It  attacks  the  same  class  of 
lesions,  especially  granulating  surfaces.  A 
buff-coloured  exudation  covers  the  wound 
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like  a  rind:  it  may  be  peeled  off  easily, 
and  the  raw  surface,  if  treated  with  a  stick 
of  nitrate  of  silver  or  tincture  of  iodine, 
will  usually  soon  heal.  The  local  disease 
may  remain  long  stationary  or  spread  ex- 
tensively, but  it  remains  local.  The  granu- 
lations may  slough,  and  then  the  condition 
simulates  true  diphtheria  of  wounds.  If 
there  is  doubt  about  the  diagnosis,  it  should 
be  regarded  as  the  severer  form.  The  local 
treatment  would  be  the  same. 

C.  T.  Dent. 

DIRECTORS  are  blunt  instruments, 
grooved  to  allow  a  bistoury  to  pass  along 
them,  and  thus  ensure  an  incision  being 
made  in  the  right  direction.  A  steel  director 
is  useful  for  dissection  among  veins,  as  in 
tying  the  subclavian  artery,  but  should 
never  be  employed  where  an  artery  is 
superficial  and  can  be  readily  exposed  with 
the  scalpel.  A  German-silver  director,  es- 
pecially if  probe-pointed,  is  valuable  in 
operating  for  fistula  in  ano,  because  it  can 
be  ciurved  as  required.  A  broad  steel 
director  is  often  employed  in  dividing  the 
stricture  of  a  strangulated  hernia. 

DISLOCATIONS.— A  dislocation  is  a 
displacement  of  the  articular  surface  of  a 
bone  from  the  position  it  normally  occu- 
pies in  a  joint.  Such  displacement  is  ren- 
dered possible  by  giving  way  of  the  liga- 
ments which  maintain  the  bones  in  apposi- 
tion, and  it  is  frequently  associated  with 
laceration  of  muscles  and  contusion  of  the 
soft  parts  in  the  vicinity.  When  the  injury 
producing  the  dislocation  is  severe,  other 
complications  may  be  present,  such  as 
paralysis  from  pressure  upon,  or  rupture  of, 
large  nerve -trunks,  and  tearing  of  the  main 
artery  or  vein  of  the  limb.  Proportionately, 
however,  to  the  number  of  dislocations, 
such  complications  are  very  infrequent. 
Some  dislocations,  as  those  of  the  ankle 
and  elbow,  are  not  uncommonly  associated 
with  fracture  of  bone,  whilst  others,  as 
those  of  the  hip  and  shoulder,  are  very 
rarely  compUcated  with  fi-acture. 

Dislocations  are  divided  according  to 
their  origin  into  congenital,  pathological, 
and  traumatic. 

Congenital  dislocations  are  met  with 
at  birth,  and  the  mode  in  which  they  are 
produced  is  a  matter  of  conjecture.  See 
Congenital  Dislocations. 

Pathological  dislocations  are  such  as 
follow  disease  or  inflammation  of  joints, 
and  will  be  treated  of  under  the  heading  of 
joint -disease.     See  Joints,  Diseases  of. 

Traumatic  dislocations,  or  those  which 
are  produced  by  violence,  constitute  by  far 


the  greater  number,  and  are  of  chief  im- 
portance to  the  surgeon.  The  violence 
which  causes  the  dislocation  may  be  direct, 
that  is,  appHed  to  the  bone  in  the  imme- 
diate vicinity  of  the  joint,  as  when  a  person 
falls  on  his  shoulder  and  drives  the  head  of 
his  humerus  out  of  the  glenoid  cavity ;  or 
indirect,  when  the  force  is  transmitted  from 
a  distance — for  example,  a  dislocation  of  the 
elbow  caused  by  a  fall  on  the  palm  of  the 
hand.  Apart  from  external  violence,  bones 
are  occasionally  dislocated  as  the  result  of 
sudden  muscular  action.  This  is  more 
likely  to  occur  if  the  joint  has  been  pre- 
viously the  subject  of  dislocation  from  in- 
jury. Many  cases  are  on  record  where  the 
humerus  has  been  dislocated  at  the  shoulder 
by  muscular  action,  the  result  of  some  sudden 
violent  exertion,  such  as  throwing  a  cricket- 
ball  or  wielding  a  club ;  and  a  case  is  men- 
tioned by  Holmes  of  a  patient  who  dislo- 
cated his  shoulder  by  suddenly  turning  when 
lying  in  bed.  Another  joint  which  is  liable 
to  be  dislocated  by  muscular  action  is  that 
of  the  lower  jaw.  The  patella  is  hable  to 
be  dislocated  outwards  by  the  action  of  the 
rectus  muscle,  and  this  is  especially  the- case 
in  knock-kneed  persons,  because  the  anterior 
prominence  of  the  external  condyle,  which 
in  normal  joints  serves  to  counteract  the 
obHque  pull  of  the  rectus,  is  no  longer  effi- 
cient for  that  purpose  when  the  deformity 
renders  the  direction  of  the  force  still  more 
obHque.  Complete  primary  dislocation  from 
muscular  action,  is,  however,  a  rare  acci- 
dent, and  very  exceptional  at  any  other 
joints  than  those  mentioned.  Dislocations 
occurring  in  partially  paralysed  limbs  from 
irregular  muscular  action,  and  those  result- 
ing from  disease,  have  sometimes  been  incor- 
rectly spoken  of  as  spontaneous  dislocations. 

The  effect  of  muscular  action  is  occa- 
sionally found  to  change  the  character  of  a 
dislocation.  Thus  a  subglenoid  dislocation 
of  the  humerus  may  be  converted  into  a 
subcoracoid,  and  a  sciatic  dislocation  of 
the  femur  into  one  on  the  dorsum  ilii. 
Such  dislocations  are  spoken  of  as  consecu- 
tive, to  distinguish  them  from  those  result- 
ing immediately  from  the  injury,  which 
are  called  priTnary.  The  surgeon,  by  ill- 
directed  efforts  to  reduce  a  displaced  bone, 
may  bring  about  a  consecutive  or  secondary 
dislocation.  The  writer  once  saw  all  the 
regular  dislocations  of  the  hip  produced,  in 
succession,  by  attempts  made  to  reduce  a 
dislocation  on  the  dorsum  ihi,  before  the 
head  of  the  bone  was  finally  lodged  in  the 
acetabulum. 

A  dislocation  is  spoken  of  as  incomplete 
or  partial  when,  the  capsule   being  only 
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partially  torn,  or  the  ligaments  being  of 
abnormal  length,  the  articular  surface  of 
one  bone  is  not  completely  displaced  from 
the  articular  surface  of  the  other.  Par- 
tial dislocations  frequently  depend  on  a 
general  laxity  of  ligaments,  such  as  is  arti- 
ficially produced  in  those  trained  to  be- 
come clowns  and  tumblers.  These  per- 
sons acquire  the  power  of  distorting  their 
joints  in  a  manner  closely  resembling  dis- 
locations, but  without  tearing  their  Uga- 
ments,  which  are  unduly  elongated.  These 
are,  however,  not  true  dislocations,  but 
abnormal  movements  permitted  by  ab- 
normal Ugaments.  Partial  dislocations  are 
very  readily  reduced.  When  occurring  as 
the  result  of  injury  at  the  shoulder  or  hip, 
the  hgaments  are  partially  torn,  and  the 
head  rests  on  the  margin  of  the  glenoid  or 
cotyloid  hgament,  which  may  cause  an  in- 
dentation in  the  articular  cartilage  of  the 
displaced  bone.  Arthrodial  joints  are  more 
liable  than  others  to  be  partially  dislocated. 
When  the  displacement  is  lateral  at  the 
knee  or  ankle,  the  dislocation  is  generally 
incomplete,  and  when  at  the  elbow  not  in- 
frequently so. 

As  with  fractures,  dislocations  may  be 
compound  or  simple ^  the  word  '  compound ' 
being  used  to  indicate  that  the  skin  is 
torn  over  the  joint,  and  its  interior  exposed 
to  the  atmosphere.  Those  joints  which  are 
covered  in  by  muscles,  as  the  hip  and 
shoulder,  are  far  less  Hable  to  compound 
dislocation  than  joints  such  as  the  ankle, 
wrist,  and  elbow,  which  have  little  more 
than  skin  to  cover  them.  A  compound 
dislocation  is  a  very  serious  but  not  neces- 
sarily fatal  accident.  The  danger  hes  in 
the  fever,  suppuration,  and  septicaemia 
which  may  follow  acute  traumatic  ar- 
thritis ;  but  if  care  be  taken  to  thoroughly 
cleanse  and  purify  the  wound,  and  after- 
wards to  keep  it  septic,  httle  or  no  fever 
may  follow,  and  the  joint  may  recover  even 
without  limitation  of  movement.  The 
writer  has  seen  all  the  heads  of  the  meta- 
carpal bones  of  the  fingers  dislocated 
through  a  transverse  wound  in  the  palm, 
the  result  of  a  fall  on  the  fingers,  yet  the 
patient  recovered  without  any  loss  of  power 
or  motion  in  the  hand.  Compound  dislo- 
cations are  frequently  associated  with  severe 
laceration  of  the  skin  and  soft  parts,  and  in 
these  cases,  as  well  as  in  those  where  the 
bones  are  splintered  or  the  vessels  damaged, 
it  may  be  necessary  to  amputate  the  hmb 
without  delay.  It  is  often  a  difficult  ques- 
tion to  decide,  and  one  of  great  gravity, 
whether  in  the  case  of  some  compound  dis- 
location an  attempt  to  save  the  Hmb  is  ad- 


visable. Fibrous  or  bony  ankylosis  may  be 
expected  to  result,  should  suppuration  follow 
the  injury. 

Predisposing  causes. — Dislocations  from 
violence   are  rare  at  the  two  extremes  of 
life.     In  children,  injuries  near  joints  are 
apt  to  produce  separations  of  epiphyses ;  in 
old  persons,  fractures.    Adult  males,  from 
exposure  in  their  occupations,   are    more 
liable  than  females  to  dislocations.     Para- 
lysed limbs  are  more  prone  to  dislocation 
I  than  sound,  and  persons  of  weak  muscular 
j  system  than  those  who  are  strong.     As  il- 
I  lustrating  the  power  of  the  muscles  in  sup- 
I  porting  the  joints,  Astley  Cooper  cites  the 
execution  of  Damien,  who  was   sentenced 
;  to  dismemberment.  Four  horses  pulling  for 
:  fifty  minutes  failed  to  tear  away  his  hmbs, 
j  which  only  yielded  when  the    soft   struc- 
I  tures  were  divided.     Some  joints  are  more 
Hable  to  dislocation  than  others,  and  the 
shoulder-joint,   from  its   exposed  situation 
and  shaUow  socket,  is  more  often  dislocated 
than  any  other. 

General  signs,  symptoms,  and  dia- 
I  gnosis  of  dislocation. — As  the  joints  of  the 
i  extremities  are  those  which  furnish  nearly 
all  the  instances  of  dislocation,  and  as  a 
symmetrical  displacement  is  of  extremely 
rare  occurrence,  a  comparison  of  the  sound 
limb  with  the  one  injured  wiU  generaUy 
afford  immediate  evidence  of  deformity 
when  a  dislocation  has  taken  place.  An 
experienced  eye  will  detect  the  loss  of  con- 
tour in  a  moment,  and  a  surgeon  may  often 
feel  certain  in  his  diagnosis  before  touching 
the  patient.  The  angular  appearance  of  the 
shoulder  resulting  from  a  dislocation  is  so 
characteristic,  that  a  diagnosis  by  sight  will 
often  prove  correct.  Again,  the  position  of 
the  limb  may  be  very  suggestive  of  dislo- 
cation, as  in  dorsal  dislocations  of  the  hip, 
:  when  the  limb  is  shortened  and  adducted, 
so  as  to  He  in  front  of  the  other ;  and  as  in 
the  commoner  dislocations  of  the  shoulder, 
when  the  elbow  projects  from  the  side. 
,  There  are,  then,  two  signs  of  dislocation 
which  may  be  detected   by  the   eye,  viz. 

(1)  a  deformed  appearance  of  the  joint,  and 

(2)  a  peculiar  position  of  the  limb.  The 
patient  himself  experiences  severe  pain  in 
the  injured  joint,  and  a  loss  of  voluntary 

i  movement. 

I  These  two  symptoms  are  both  pre- 
j  sent,  though  to  a  less  extent,  in  cases  of 
sprain.  But  in  the  case  of  dislocation 
there  is  a  mechanical  impediment  to  the 
natural  movements,  which  wiU  become 
more  evident  when  an  attempt  is  made  to 
produce  passive  motion.  A  Hmitation  of 
the   normal  movements    is   an   important 
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sign  of  dislocation.  On  the  other  hand, 
movements  before  impossible  may,  from 
the  laceration  of  ligaments,  become  capable 
of  being  produced  ;  thus  a  ginglymoid  joint 
may,  after  dislocation,  admit  of  lateral 
movement.  But  fixation  is  a  far  more  con- 
stant and  important  sign  than  the  occur- 
rence of  any  new  movement.  When  a 
careful  examination  is  made,  an  abnormal 
projection,  caused  either  by  the  bone  dis- 
placed or  that  from  which  it  has  been  dis- 
lodged, will  almost  certainly  be  felt,  even 
if  there  be  no  deformity  evident  to  the  eye. 
Manipulation  will  further  determine  the 
absence  of  crepitus,  and  thus  distinguish 
the  injury  from  a  fracture  near  the  joint. 
A  certain  amount  of  synovial  crepitus,  from 
effusion  of  lymph  and  serum  into  the  ten- 
don-sheaths about  the  joints,  is  common 
after  a  dislocation,  but  this  is  easily  dis- 
tinguished from  bone-grating.  Another  sign 
arrived  at  by  comparison  of  one  limb  with 
its  fellow  is  an  alteration  in  the  length  of 
the  injured  extremity.  Most  frequently 
I  the  dislocated  member  is  rendered  shorter, 
but  in  some  cases,  as  in  subglenoid  dislo- 
cation of  the  shoulder,  and  thyroid  dislo- 
cation of  the  hip,  there  is  lengthening. 

Besides  the  knowledge  obtained  by  mea- 
suring the  length  of  the  two  limbs,  much 
information  may  be  obtained  by  comparing 
the  difference  in  the  distances  between  two 
bony  points  in  the  sound  and  in  the  injured 
limb.  Thus,  the  distance  between  the  in- 
ternal condyle  of  the  humerus  and  the  tip 
of  the  olecranon  is  unaltered  in  a  case  of 
supra-condyloid  fr'acture  of  the  humerus, 
whilst  in  dislocation  backwards  of  the 
bones  of  the  forearm  this  measurement  is 
increased.  There  is  greater  tension  in  the 
muscles  about  a  joint  when  a  dislocation 
has  taken  place,  than  when  there  is  a  frac- 
ture ;  and  a  dislocation  is  reduced  with  a 
sudden  jerk,  and  when  reduced  does  not 
readily  recur;  whereas  the  deformity  of  a 
fracture  disappears  gradually  under  exten- 
sion, and  often  has  a  tendency  to  be  repro- 
duced by  muscular  action  immediately  the 
extension  is  relaxed. 

General  treatment  of  dislocation. — It 
is  important  that  the  displaced  bone  should 
be  reduced  to  its  normal  position  in  the 
joint  with  as  Httle  delay  as  possible,  in 
order  to  limit  the  inflammatory  effusion 
excited  by  its  presence  among  the  soft 
tissues,  and  in  order  that  repair  may  at 
once  proceed.  Before  discussing  the  me- 
thods of  treatment,  it  may  be  well  to  con- 
sider the  principal  obstacles  to  reduction. 
First  among  these  is  muscular  contraction 
— a  fact  readily  proved  by  noting  the  ease 


with  which  a  dislocation  is  reduced  in  a 
paralysed  limb,  and  in  a  person  under  the 
influence  of  chloroform,  or  in  a  case  of 
syncope.  The  capsule  or  Hgaments  of  a 
joint  may,  in  some  instances,  cause  diffi- 
culty in  reduction  ;  thus,  in  the  case  of  an 
enarthrodial  joint,  the  head  of  the  bone 
may  not  He  near  the  aperture  through 
which  it  escaped,  and  in  the  case  of  a 
ginglymoid  joint  the  strong  lateral  liga- 
ments may  escape  laceration,  and  prevent 
the  return  of  the  end  of  the  bone  to  its 
position  between  them.  The  intervention 
of  a  tendon  between  the  joint-surfaces  is  a 
rarer,  but  even  more  serious,  obstacle  to 
reduction.  It  sometimes  happens  in  the  .i 
case  of  subastragaloid  dislocation  of  the  | 
foot. 

The  complication  of  a  fracture  with  dis- 
location may  render  reduction  extremely 
difficult,  or  even  impossible ;  as,  for  instance, 
where  fracture  of  the  neck  of  the  femur  com- 
phcates  disloc  tion  of  the  hip -joint.  Happily 
such  cases  are  extremely  rare.  The  natural 
prominences  round  a  joint  may  be  found 
in  certain  instances  to  interfere  with  re- 
duction ;  thus  the  coronoid  process  of  the 
ulna  forms  an  obstacle  to  reduction  in  dis- 
location backwards  at  the  elbow,  and  the 
eminentia  articularis  of  the  temporal  bone 
in  dislocation  of  the  lower  jaw.  The  in- 
dications for  treatment  are  to  relax  the 
opposing  muscles  or  to  overcome  their 
opposition  by  extension ;  to  manipulate  the 
limb  in  such  a  manner  as  to  return  the  dis- 
placed bone  through  the  aperture  in  the 
capsule  made  by  its  exit;  and  to  divide 
subcutaneously  any  ligament  or  tendon 
whose  interference  vdth  reduction  does 
not  yield  to  properly  applied  extension  or 
manipulation. 

To  overcome  the  resistance  of  the 
muscles,  surgeons,  before  the  days  of 
anaesthetics,  resorted  to  many  expedients 
which  would  be  regarded  at  the  present 
time  as  barbarous.  Nauseating  doses  of 
antimony  or  tobacco,  hot  baths,  and  bleed- 
ing till  syncope  was  induced,  were  the 
favourite  remedies  to  produce  a  consti- 
tutional effect ;  and  then  powerful  pulleys 
were  used  to  bring  the  bone  into  its  place. 
By  placing  the  patient  under  an  anaesthetic, 
both  voluntary  and  reflex  muscular  action 
are  overcome,  so  that  the  surgeon  is  free  to 
manipulate  or  extend  the  limb  without  ex- 
citing resistance  or  causing  pain.  It  is  only 
in  the  case  of  dislocations  of  long  stand- 
ing that  he  is  ever  likely  to  resort  to  me- 
chanical aid ;  and  then,  if  the  patient  be 
insensible,  he  must  proceed  with  the  greatest 
caution. 
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When  a  dislocation  has  been  reduced, 
bandages  or  splints  should  be  used  to  retain 
it  in  position  till  a  certain  amount  of  repair 
has  been  effected.  At  the  same  time,  cold 
should  be  applied,  first  to  check  extravasation 
of  blood  and  afterwards  to  allay  inflamma- 
tion. If  the  patient  be  confined  to  bed  this 
is  best  done  with  an  ice-bag  or  Leiter's  coil 
placed  over  the  joint ;  if  he  be  allowed  to 
walk  about,  evaporating  lotions,  containing 
ether  or  spirit,  may  be  apphed  on  lint.  The 
joint  should  not  be  kept  fixed  longer  than  a 
fortnight  or  three  weeks,  lest  difficulties  in 
regaining  movement  should  result  from  the 
formation  of  adhesions.  Passive  movements 
should  be  first  conunenced,  and  afterwards 
the  voluntary  be  gradually  encouraged. 
Friction,  stimulating  liniments,  cold  affii- 
sion,  and  galvanism  may  be  employed, 
with  benefit,  to  stimulate  the  muscles  and 
absorbents  of  the  part  and  assist  in  the 
recovery  of  movement. 

Compound  and  Coinjplicated  Disloca- 
tions, Treatment  of. — A  compound  dis- 
location— ^by  which  is  understood  one  in 
which  the  articular  end  of  a  bone  pro- 
trudes through  the  skin,  or  one  where 
there  is  an  open  wound  leading  down  to 
the  displaced  articular  surface — offers  grave 
considerations  to  the  surgeon.  Early  in  this 
century  it  was  the  rule  to  amputate  in  all 
such  cases.  Before  the  introduction  of  anti- 
septics, however,  surgeons  had  discovered 
that  by  rigid  cleanliness,  rest,  and  free 
drainage,  many  of  the  limbs  thus  damaged 
might  be  saved.  Still,  the  danger  to  life 
fi-om  prolonged  suppuration,  erysipelas,  or 
septicaemia,  was  great.  The  stricter  details 
of  antiseptic  surgery  have  done  much  to 
extend  conservative  surgery  in  this  field. 
Each  case  is  now  treated  on  its  own  merits, 
and  the  question  of  amputation  is  decided  ! 
by  the  accompanying  complications.  Severe 
laceration  of  soft  parts  and  rupture  of  vessels 
would  determine  an  amputation;  conmii- 
nuted  fracture  of  bone  generally  either  ex- 
cision or  amputation.  Rupture  of  nerve 
would  not  of  itself  suggest  amputation,  for 
the  nerve  might  be  cleaned,  refreshed,  and 
reunited  by  means  of  catgut  sutures.  At 
the  elbow,  for  instance,  the  ulnar  nerve  may 
be  torn  across,  and  yet  the  forearm  may 
be  saved  and  the  function  of  the  nerve  be 
restored  after  suture.  An  instance  of  this 
kind  has  lately  come  under  the  notice  of 
the  writer. 

In  an  uncompHcated  case  of  com- 
pound fi'acture  the  surgeon  should  cleanse 
thoroughly  the  exposed  articular  surface 
with  a  solution  of  one  part  of  carbohc  acid 
in  twenty  parts  of  warm  water,  and  should 


syringe  out  the  joint-cavity  and  interstices 
of  tissue  with  the  same  solution.  The  dis- 
location being  then  reduced,  wire  sutures 
may  be  used  to  bring  together  the  skin ;  but 
it  is  most  important  that  a  firee  and  depen- 
dent opening  should  be  left  for  drainage. 
Carbohsed  gauze  dressings  should  then  be 
apphed,  and  the  limb  be  fixed  upon  a  splint. 

If  these  dressings  are  not  at  hand,  irri- 
gation of  the  joint,  either  with  water  or 
some  weak  antiseptic  lotion,  is  probably 
the  best  way  of  purifying  the  wound  and 
allaying  extensive  suppuration.  When  there 
is  difficulty  in  reducing  the  dislocated  bone 
through  the  skin  and  soft  parts,  it  is  often 
advisable  to  saw  off  its  extremity.  This  has 
been  done  at  the  hip,  shoulder,  ankle,  and 
wrist,  as  well  as  in  dislocation  of  the  head 
of  the  astragalus.  Compound  dislocation  at 
the  elbow  may  firequently  suggest  excision 
in  order  to  save  a  movable  joint ;  but  such 
excisions  run  a  far  less  favourable  course 
than  those  undertaken  for  disease.  A  few 
years  since  the  writer  was  called  to  see 
a  compound  dislocation  of  the  elbow  with 
separation  of  the  humerus  just  above  the 
condyles.  The  loose  piece  of  bone  was 
removed,  and  the  ends  of  the  radius  and 
ulnar  were  sawn  off.  The  patient  recovered 
without  any  serious  symptoms,  and  the  hand 
was  thus  preserved,  but  a  flail-like  move- 
ment followed  at  the  elbow. 

In  compound  dislocations  of  the  lower 
extremity  it  is  scarcely  advisable  to  make 
any  attempt  to  preserve  a  movable  joint. 
The  wound  ha^dng  been  cleaned  and  all 
loose  fi:agments  of  bone  removed,  the  Hmb 
should  be  fixed  on  an  iron  splint  and  re- 
tained rigidly  in  position  by  means  of  waxed, 
paraffin,  or  plaster  of  Paris  bandages,  till 
all  inflammation  and  suppuration  have 
subsided.  A  similar  rigid  fixation  of  parts 
should  be  secured  in  any  case  that  the 
surgeon  may  have  thought  favourable  for 
primary  excision.  Any  abscesses  which 
may  result  from  the  injury  should  be  freely 
opened,  and  whilst  the  patient's  strength 
is  being  drained  by  suppuration  he  should 
be  supported  by  stimulants,  quinine,  iron, 
and  such  nourishing  diet  as  he  may  be 
capable  of  taking.  If  it  is  evident  that  he 
is  gradually  losing  flesh  and  strength,  the 
surgeon  must  interfere  at  the  proper  time, 
and  insist  on  the  necessity  of  amputation 
to  prevent  farther  strain  on  the  constitu- 
tion and  consequent  death  from  exhaustion. 
After  such  amputations,  provided  there  is 
no  general  septicaemia,  patients  often  re- 
cover rapidly. 

Extension  and  counter-extension  in  the 
treatment  of  dislocations. — Rotation,  as  a 
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method  of  reducing  dislocations,  being  only 
of  service  in  the  case  of  enarthrodial  joints, 
extension  of  the  limb  will  continue  the 
method  most  generally  applicable  for  the 
restoration  of  displaced  bones  to  their 
proper  positions,  though,  with  the  aid  of 
chloroform,  the  power  exerted  need  be 
comparatively  little,  save  in  the  case  of 
dislocations  of  long  standing.  Extension 
may  be  applied  directly  by  the  surgeon 
grasping  the  limb  in  his  hands  and  pull- 
ing upon  it,  or  indirectly  through  a  round 
towel  secured  by  means  of  a  clove-hitch 
to  the  limb.  The  advantages  of  the  towel 
are  that  it  gives  a  firmer  hold,  and  that  it 
enables  more  than  one  to  aid  in  making 
extension.  It  should  be  apphed  above  the 
elbow  for  dislocation  of  the  shoulder,  and 
above  the  knee  for  dislocation  of  the  hip, 
so  that  traction  may  not  be  exerted  on  any 
other  joint  than  the  one  dislocated.  To 
protect  the  skin  from  injurious  pressure  it 
is  well  to  first  apply  a  few  turns  of  a  damp 
flannel  or  linen  bandage.  Additional  force 
may  be  obtained  by  the  employment  of 
pulleys,  or  such  mechanical  contrivances 
as  Bloxam's  dislocation  tourniquet  and 
Jarvis's  adjuster;  but  since  the  introduc- 
tion of  chloroform  these  appHances  have 
been  altogether  discarded  for  recent  dis- 
locations, and  are  but  rarely  employed  for 
those  of  long  standing. 

Counter-extension  is  the  force  used  in 
the  direction  of  the  patient's  body,  to  prevent 
him  from  being  dragged  away  by  the  power 
used  in  extension.  It  is  seldom  that  the 
weight  of  the  patient  is  alone  sufficient  for 
counter-extension  when  reducing  a  disloca- 
tion, though  in  the  case  of  firacture  the 
patient's  inertia  is  thus  frequently  made 
use  of.  Counter-extension  is  sometimes 
made  by  the  surgeon  himself,  as  when  he 
places  his  heel  in  the  axilla  or  foot  upon  the 
perinaeum  for  the  reduction  respectively  of 
the  shoulder  and  hip.  At  other  times,  when 
greater  force  is  required,  the  counter-exten- 
sion is  entrusted  to  assistants ;  but  when 
pulleys  are  used  it  is  necessary  to  fix  the 
pelvis  or  shoulder  girdle  by  means  of  a 
padded  leather  strap,  a  round  towel  or 
sheet,  attached  above  to  some  fixed  point. 
However  appHed,  it  should  be  understood 
that  counter-extension  ought  to  be  of  a 
passive  kind,  continuously  acting  in  one 
direction,  whilst  extension,  which  is  more 
immediately  under  the  control  of  the  sur- 
geon, may  be  modified  both  in  force  and 
direction  according  to  the  requirements  of 
the  case. 

Unreduced  Dislocations.  —  When  a 
dislocation    has    been    overlooked   or  left 


unreduced,  the  deformity  occasioned  by  tne 
displacement  becomes  gradually  more 
evident  than  at  the  time  of  the  accident, 
first  fi:om  the  absorption  of  extravasated 
blood,  and  afterwards  by  the  wasting  of  the 
disused  muscles  around  the  joint.  Loss  of 
motion,  however,  seldom  remains  absolute, 
the  movements  gradually  improving  after 
a  time,  and  sometimes  becoming  extensive. 
This  is  especially  the  case  in  dislocations 
of  enarthrodial  joints,  such  as  the  hip  and 
shoulder.  Here  the  displaced  bone  will 
hoUow  and  form  for  itself  a  new  cavity  on 
the  surface  where  it  rests;  new  ligaments 
are  formed  from  the  connective  tissue  cells 
of  the  surrounding  structures,  and  a  fairly 
well-formed  joint  results.  The  process  by 
which  this  new  adaptation  is  effected  is 
not  a  mere  passive  absorption  occasioned 
by  the  pressure  of  the  displaced  head  of 
bone,  but  an  active  sub-inflammatory 
change,  whereby  new  bone  is  produced 
where  required  to  resist  pressure,  and  new 
ligaments  of  great  density  are  developed 
to  complete  the  joint.  Meanwhile  the  cup, 
from  which  the  dislocated  bone  has  escaped, 
undergoes  atrophy,  decreasing  in  depth  and 
diameter,  and  becoming  filled  partly  with 
bony  undergrowth  and  partly  with  fibrous 
tissue.  A  good  specimen  of  unreduced  dis- 
location of  the  head  of  the  femur  upon  the 
pubes,  illustrating  these  changes,  is  to  be 
found  in  the  museum  of  Guy's  Hospital. 
The  dislocated  head  resting  against  the 
anterior  inferior  spine  of  the  ihum  had 
there  excited  such  activity  in  the  perios- 
teum and  its  fibrous  connexions,  as  to  form 
for  itself  a  shallow  cup,  whilst  the  acetabu- 
lum is  seen  to  be  contracted  and  shallow. 

The  chronic  inflammatory  changes 
brought  about  by  the  displaced  bone  give 
frequently  to  the  new  joint  an  appearance 
similar  to  what  is  met  with  in  osteo- 
arthritis, plates  of  bone  being  formed  in  the 
fibrous  structures  around,  whilst  the  car- 
tilaginous surface  becomes  worn  off,  and 
replaced  by  a  porcelain-like  lamella.  This 
loss  of  cartilage  does  not,  however,  always 
take  place,  as  is  proved  by  a  case  dissected 
by  Cadge  sixteen  years  after  upward  disloca- 
tion of  the  hip.  The  new  joint  was  re- 
markably complete,  and  lined  by  a  dense, 
pearly-white  tissue  resembling  fibro-car- 
tnage,  whilst  the  head  of  the  femur  was 
still  covered  by  its  cartilage.  Thus  it  will 
be  seen  that  in  some  cases  a  new  articular 
surface — framed  on  the  model  of  the  original 
joint — new  Hgaments,  and  new  synovial 
membrane  may  be  developed  to  take  the 
place  of  a  joint  destroyed  by  dislocation. 
But  the  displaced  bone   does  not  always 
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accommodate  itself  in  this  way  to  its  altered 
relations,  and  ginglymoid  joints,  when  dis- 
located, often  become  permanently  fixed 
by  fibrous  or  even  bony  ankylosis.  Much 
will  depend  upon  how  soon  after  the  injury 
movements  are  conunenced,  and  with  what 
perseverance  they  are  continued. 

Treatment. — The  reparative  and  patho- 
logical changes  which  have  been  described 
as  occurring  in  the  neighbourhood  of  a 
joint  long  dislocated,  should  be  borne  in 
mind  by  a  surgeon  contemplating  the  re- 
duction of  any  such  dislocation,  and  he 
should  ask  himself  whether  the  benefit 
likely  to  accrue  sufficiently  justifies  the 
risks  to  which  the  patient  may  be  sub- 
jected in  attempts  made  to  replace  the  bone. 
The  opposition  of  fibrous  bands  of  great 
density,  of  rigid  and  contracted  muscles, 
of  displaced  tendons  and  intervening  cap- 
sule, will  have  to  be  encountered,  as  weU 
as  the  obstruction  resulting,  in  cases  of 
long  standing,  from  altered  bone-surfaces. 
No  fixed  rule  can  be  laid  down  as  to  the 
time  when  it  ceases  to  be  justifiable  to 
attempt  reduction,  as  reparative  activity 
will  vary  with  the  individual,  and  will  not 
progress  evenly  with  time.  Astley  Cooper's 
oft-quoted  rule  is  given  in  his  own  words,  to 
show  that  even  he,  writing  before  the  days 
of  anaesthetics,  was  not  so  rigid  in  his 
views  as  has  been  represented.  *  I  am  of 
bpitiion,'  he  says,  '  that  three  months  after 
the  accident  for  the  shoulder,  and  eight 
weeks  for  the  hip,  may  be  fixed  as  the 
period  at  which  it  would  be  imprudent  to 
make  the  attempt  at  reduction  except  in 
persons  of  relaxed  fibre,  or  of  advanced  age. 
At  the  same  time  I  am  fully  aware  that 
dislocations  have  been  reduced  at  a  more 
distant  period  than  that  which  I  have 
mentioned;  but  in  many  instances  the 
reduction  has  been  attended  with  the  evil 
results  which  I  have  just  been  deprecating.' 

Among  the  evil  results  of  prolonged 
and  forcible  extension,  carried  out  with  the 
object  of  reducing  a  dislocation,  the  follow- 
ing may  be  mentioned  as  having  occurred 
in  attempts  to  reduce  old  dislocations  of  the 
shoulder : — Severe  subcutaneous  lacerations 
resulting  in  extensive  blood-extravasations  ; 
rupture  of  the  axillary  vein  or  artery,  with 
subsequent  traumatic  aneurism;  tearing 
through  of  the  pectoralis  major  or  cords  of 
the  brachial  plexus ;  fracture  of  the  hu- 
merus, glenoid  cavity,  or  axillary  ribs; 
rupture  of  the  skin,  and  in  one  case  recorded 
by  Guerin,  the  limb  itself  was  torn  off  at 
the  elbow-joint.  In  attempts  made  to  re- 
duce old  dislocations  at  the  hip,  the  large 
vessels  are  less  exposed  to  injury,  though 


they  have  not  always  escaped ;  but  fracture 
of  the  femur  is  an  accident  which  has 
happened  on  several  occasions,  and  diffuse 
suppuration  has  frequently  followed  forcible 
manipulation,  and  has  sometimes  ended  in 
death.  At  the  elbow-joint,  rupture  of  the 
brachial  artery  and  damage  to  the  median 
nerve  have  resulted  fi:om  force  used  to 
reduce  an  old  dislocation.  In  spite  of  the 
warning  of  these  accidents,  cautious  at- 
tempts at  reduction  may  be  made  after 
lengthened  periods,  especially  in  persons  of 
slight  muscular  development,  and  those  in 
whom,  the  dislocation  having  been  over- 
looked, spHnts  may  have  been  appHed,  and 
no  previous  attempts  have  been  made  to 
replace  the  bone.  Should,  however,  suf- 
ficiently free  movement  have  been  obtained 
in  the  dislocated  position  to  render  the 
limb  of  service,  it  may  be  doubted  whether 
any  attempt  at  reduction  is  then  advis- 
able. 

For  the  reduction  of  long-standing  dis- 
location, an  anaesthetic  should  invariably 
be  administered  till  complete  muscular 
relaxation  is  obtained.  The  surgeon  should 
then  take  the  limb,  flex,  extend,  abduct, 
adduct,  and  rotate  it  till  all  the  fibrous  ad- 
hesions are  broken  down.  In  addition  to 
this  he  may  find  it  necessary  to  divide,  with 
a  tenotomy-knife,  bands  which  cannot  be 
broken,  or  displaced  tendons  which  obstruct 
the  return  of  the  bone.  Having  overcome 
aU  resistance  to  the  free  movement  of  the 
bone,  he  next  proceeds  to  manipulate  it  in 
a  manner  best  calculated  to  restore  it  to 
its  proper  position.  He  must  not  expect 
to  hear  it  return  with  a  j  erk  and  snap  as 
in  recent  cases,  but  must  be  content  to  see 
the  limb  restored  to  its  normal  length  and 
position  as  sufficient  indication  that  the 
bone  has  returned  to  its  cavity.  Having 
obtained  this  result  he  should  secure  the 
limb  in  this  position  by  means  of  splints, 
and  apply  over  the  joint  an  ice-bag  or 
Leiter's  coil  to  subdue  any  inflammation 
that  may  have  been  excited.  The  head  of 
the  bone,  when  lodged  over  the  spot  it 
should  normally  occupy,  will  gradually 
cause  absorption  of  any  capsule,  fibrous  or 
muscular  tissue  intervening  between  it  and 
the  socket.  In  the  Guy's  Hospital  Reports 
for  1884,  there  are,  related  by  Cock,  several 
cases  of  dislocation  of  the  shoulder  which 
could  not  be  reduced,  owing,  as  it  was  sup- 
posed, to  the  intervention  of  capsule  ;  but 
good  results  were  eventually  obtained  by 
retaining  the  humerus  in  position  by  means 
of  an  air -pad  in  the  axilla,  till  absorption 
had  taken  place  and  new  ligaments  had 
been  formed. 
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For  description  and  treatment  of  in- 
dividual dislocations,  see  under  Ankle  ; 
Elbow  ;  Hip  ;  Shoulder,  &c. 

R.  Clement  Lucas. 


DISSECTING    ANEURISM. 

Aneurism. 


See 


DISSECTING  WOUNDS.  See  Pox- 
soned  Wounds. 

DISTAL  LIGATURE.  See  Aneu- 
rism. 

DORSALIS  PEDIS  ARTERY,  The, 

is  a  continuation  of  the  anterior  tibial,  from 
the  middle  of  the  ankle  in  front,  to  the  in- 
terval between  the  bases  of  the  first  and 
second  metatarsal  bones.  The  guiding  line 
is  taken  between  the  points  mentioned. 

The  coverings  are :  skin ;  superficial 
fascia,  with  a  plexus  of  veins  and  the  mus- 
culo-cutaneous  nerve ;  deep  fascia ;  just  be- 
fore it  ends  it  is  crossed  by  the  innermost 
tendon  of  the  extensor  brevis  digitorum. 
Inferiorly  it  rests  on  the  astragalus,  the 
scaphoid,  the  internal  and  middle  cunei- 
form bones.  Externally  are  the  innermost 
tendons  of  the  long  and  short  extensors. 
Internally,  and  serving  as  a  guide,  is  the 
tendon  of  the  extensor  proprius  poUicis. 
The  nerve  is  on  the  outer  side ;  vensB 
comites  accompany  the  artery. 

Brandies. — (a)  The  tarsal,  running  out- 
wards on  the  bones,  to  anastomose  with  the 
anterior  peroneal,  external  plantar,  and  the 
metatarsal  artery.  (6)  The  metatarsal  rims 
across  the  bases  of  the  metatarsal  bones; 
it  has  similar  anastomoses  to  the  tarsal, 
(c)  DorsaHs  hallucis.  {d)  Communicating 
with  the  external  plantar,  passing  down- 
wards between  the  first  and  second  meta- 
tarsals. In  the  sole  the  communicating 
gives  off  (e)  the  anterior  magna  poUicis. 

Ligation. — Make  an  incision  in  the 
guiding  Une  two  inches  long ;  cut  through 
skin  and  fasciae,  and  feel  for  the  pulsations 
of  the  artery ;  recognise  the  innermost  shp 
of  the  extensor  brevis  digitorum  on  the  out- 
side and  the  poUicis  on  the  inner  side ;  and, 
pulling  the  former  outwards  and  the  latter 
inwards,  open  the  sheath  and  pass  the 
needle  from  without  inwards,  to  avoid  the 
nerve.     Sometimes  the  artery  is  absent. 

James  Cantlie. 

DRACUNCULUS.  See  Filaria  or 
Dracunculus  Medinensis. 

DRAINAGE  is  the  system  by  which 
the  surgeon  carries  off  Uquid  accumula- 
tions from  the  body,  as  the  agriculturist 
does  from  the  land.     Both  know  that,  while 


some  moisture  is  essential  to  nutrition  sind 
growth,  its  excess  leads  to  decomposition 
and  waste.  Drainage  was  the  intention  of 
the  old  surgical  practice  of  counter-open- 
ings, tents,  and  setons ;  and  John  Hennen 
went  so  far  as  to  draw  a  woollen  thread 
through  an  accumulation  of  pus  '  to  per- 
form the  part  of  a  syj^hon.*  But  it  was 
not  until  1855  that  Chassaignac  established 
drainage,  as  a  general  principle  and  practice 
of  surgical  therapeutics.  He  was  not  only 
influenced  by  the  idea,  but  followed  the 
method,  of  agricultural  drainage,  substitut- 
ing for  tile  drain-pipes  perforated  india- 
rubber  tubes,  which,  after  trial  of  metal 
and  bone  tubes,  are  still  admitted  to  be 
the  drain-pipes  most  generally  applicable  to 
surgical  practice.  The  essential  facts  in 
Chassaignac 's  system  of  drainage  are — 
that  indiarubber  tubes  may  be  made  to 
traverse  and  dwell  in  the  muscular  and 
bony  structures  of  the  limbs,  the  large 
joints,  or  the  great  visceral  cavities,  with- 
out producing  irritation  ;  and  that,  as  they 
fill  with  discharge  by  capillary  attraction, 
they  do  not  give  admission  to  air  from 
without.  Acting  on  these  lines,  the  dis- 
tinguished French  surgeon  and  his  earher 
followers,  employed  drainage  in  evacuating 
purulent  collections ;  but  the  method  has 
been  gradually,  and  most  beneficially,  ex- 
tended to  the  prevention  of  suppuration, 
by  carrying  off  serous  effusions.  These,  if 
retained,  are  liable  to  decomposition,  and, 
by  mechanical  tension  and  nerve -irritation, 
are  potent  causes  of  inflammation,  which 
is  opposed  to  healthy  nutrition  and  repair, 
and  is  the  prime  factor  in  the  chain  of 
pathological  events  leading  to  blood-poison- 
ing and  death, 

But  though  tubes  be  the  most  generally 
appUcable  instruments  for  drainage,  it  is 
important  to  bear  in  mind  that  they  are  not 
essential  to  it.  The  parallel  between  agri- 
cultural and  surgical  drainage  holds  good 
in  the  utilisation  of  natural,  physical,  and 
physiological  resources  for  preventing  the 
stagnation  of  liquids,  and  carrying  them  off 
when  they  do  accumulate.  In  the  flesh,  as 
in  the  field,  position  both  dams  and  drains. 

To  facilitate  drainage  by  gravitation 
should  always  be  the  aim  of  the  operating 
surgeon  in  planning  the  direction  and  ex- 
tent of  wounds,  in  the  manner  and  time 
of  closing  them,  and  in  placing  the  patient 
after  operation.  Thus,  in  amputation  of 
the  breast,  a  free  incision,  parallel  with  the 
transverse  axis  of  the  body,  is  most  con- 
ducive to  healing  by  the  first  intention,  or 
favouring  natui'al  drainage  outwards  and 
downwards ;  all  the  more  so  if  the  patient's 
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bed  be  so  made  as  to  incline  the  body- 
slightly  towards  the  side  operated  on.  One 
great  advantage  in  Teale's  method  of  am- 
putating results  from  the  facilities  for 
natural  drainage,  offered  by  the  position 
and  shape  of  the  rectangular  flaps.  When 
extravasation  of  urine  attends  stricture,  a 
free  dependent  incision  in  the  middle  line 
of  the  perineum  arrests  mischief,  locally 
and  constitutionally,  in  direct  proportion 
as  it  favours  easy  drainage.  On  the  same 
principle  is  based  the  golden  rule,  that 
when  it  is  determined  to  open  an  abscess  the 
most  dependent  position  should  be  chosen. 
As  position  assists  natural  drainage,  so 
does  pressure;  and,  by  a  little  ingenuity, 
pads  may  be  adjusted  to  act  as  banks  in 
directing  outwards  extravasated  fluids,  and 
preventiQg  their  permeation  into  healthy 
tissues.  But  however  dexterously  and 
economically  natural  resources  be  utilised, 
drainage  is  often  impracticable  without  the 
employment  of  tubes.  In  introducing  these, 
probes  and  trocars  are  useful  adjimcts,  but 
they  may  generally  be  dispensed  with  by 
just  inserting  the  end  of  the  drainage-tube 
into  the  wound,  and  passing  it  with  a 
gentle  corkscrew  impulse.  In  the  case  of 
fresh  wounds,  the  drainage-tube  is  laid 
where  most  convenient  before  the  edges  are 
brought  together. 

Drainage-tubes,  like  most  other  good 
things,  are  Uable  to  abuse.  They  may  often 
be  dispensed  with  by  Ughtly  compressing 
wounds  and  their  surroundings  to  check 
efiusion.  Dryness  favours  healing.  A 
shght  dependent  opening  is  a  useful  safety- 
valve,  not  always  indispensable,  but,  in 
case  of  doubt,  never  to  be  neglected.  When 
drainage-tubes  must  be  used,  they  should  be 
neither  too  fine  nor  too  short  for  efficiency, 
nor  so  numerous,  thick,  and  long  as  to  act 
like  foreign  bodies,  and  prevent  the  con- 
tact of  surfaces  of  which  the  coalescence 
is  desired.  For  the  same  reason,  drainage- 
tubes  should  be  shortened  as  soon  as  prac- 
ticable, and  removed  when  they  cease  to 
be  absolutely  necessary.  In  case  of  doubt, 
a  wire  or  thread  may  be  left  in  the  track  of 
a  removed  drainage-tube,  and  used  in  draw- 
ing through  another,  if  requhed.  Mean- 
while, the  wound  can  be  allowed  to  con- 
solidate under  pressure  and  absorbent 
dressings,  which  are  always  the  comple- 
ment, often  the  substitute,  of  drainage- 
tubes.  To  prevent  the  tube  completely 
slipping  into  the  wound — a  not  infrequent 
and  rather  troublesome  occurrence — its 
outer  end  should  be  left  of  good  length,  or 
be  secured  by  one  or  two  loops  threaded 
through  its   side,    and  fixed  by  adhesive 


plaster  or  bandage.  Catgut  and  horsehair 
are  often  used  as  minor  drains,  but  absorbent 
dressings  and  gentle  pressure  -wiU  dispense 
with  their  necessity  in  the  great  majority 
of  cases. 

To  secure  the  combined  efi'ect  of  position, 
pressure,  and  drainage-tubes,  in  carrying  off 
discharges,  it  is  important  to  secure  the 
freedom  of  the  outer  end  of  the  tube.  This 
may  be  done  by  passing  it  through  a  hole 
in  the  dressings  next  the  body,  or  between 
the  edges  of  two  pads  or  folds  of  absorbent 
tissue,  the  bandage  exercising  pressure 
around  the  tube  so  as  to  direct  fluid  through 
it,  and  not  over  its  orifice  so  as  to  close 
it.  An  absorbent  pad,  lightly  secured  over 
the  outer  end  of  the  drain-pi]3e,  acts  as  the 
receptacle  of  the  drained  products,  and  may 
be  changed  as  often  as  deemed  necessary, 
without  prejudice  to  the  great  principles  of 
rest  and  cleanliness.  Thus  utilised,  drainage 
is,  in  itself,  a  great  therapeutical  resource, 
and  in  combination  -with  other  principles 
of  treatment,  more  especially  rest,  position, 
and  pressure,  is  a  powerful  factor  in  the 
physiological  treatment  of  surgical  states. 
Sampson  Gamgee. 

DRAIlSrAGE- TUBES.— Of  the  ma- 
terials used  for  draining  wounds,  the  most 
widely  employed  is  india-rubber  tubing,  but 
decalcified  bone,  glass,  metal,  and  spiral  wire 
tubes  either  are  or  have  been  used,  and,  under 
special  circumstances,  strands  of  horsehair, 
silkworm  gut  and  catgut  act  efficiently. 
The  size  of  the  tubes  will  depend  on  that  of 
the  cavity  to  be  drained ;  but  for  large  sur- 
faces, such  as  those  of  amputation  flaps,  two 
or  three  smaller  tubes  are  preferable  to  a 
single  large  one  placed  across  the  wound,  as 
they  interfere  less  with  the  coaptation  of  the 
flaps,  and  favour  the  more  uniform  exit  of  the 
discharges.  The  depth  of  the  wound  should 
be  ascertained  with  a  probe  or  the  sinus- 
forceps,  and  the  tube  cut  to  the  required 
length,  and  also  in  such  a  way  that  the  exter- 
nal aperture  lies  flush  with  the  surface ;  for 
if  left  too  long  the  pressure  of  the  dressings 
may  double  the  tube  on  itself,  and  obliterate 
its  channel,  or  press  the  inner  extremity  of 
it  against  the  tissues  and  irritate  them. 
Care  must  be  taken  that  the  external  end  of 
the  tube  does  not  slip  within  the  woimd,  and 
•with  this  object  a  loop  of  silk  or  horse- 
hair should  be  tied  to  each  side  of  that 
end,  so  that  the  pressure  of  the  dressing 
against  these  little  anchors  of  silk  or  horse- 
hair may  maintain  the  tube  in  its  place. 

When  tubes  are  placed  in  cavities  such  as 
the  thorax,  special  care  must  be  taken  that 
they  do  not  slip  inside ;  the  safest  plan  is  to 
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fix  the  outer  end  of  the  tube  to  an  india- 
rubber  shield,  thus : — Take  a  piece  of  sheet 
india-rubber  and  cut  a  hole  in  the  middle 
of  it  of  the  size  of  the  tube,  then  place  the 
outer  end  of  the  latter  through  the  hole, 
and  cut  the  projecting  piece  longitudinally 
into  four  strips,  and  stitch  each  one 
down  to  the  india-rubber  shield.  Drainage 
tubes  do  not,  as  a  rule,  need  removing  till 
the  third  or  fourth  day,  by  which  time  a 
track  will  be  formed,  which  will  facilitate 
their  replacement.  They  will  need  shorten- 
ing from  time  to  time,  according  to  the  pro- 
gress of  the  case.     See  Empyema. 

India-rubber  tubes. —  The  red  rubber 
tubes  are  the  best,  and  the  strength  of  the 
walls  should  be  sufficient  to  maintain  their 
patency  against  the  pressure  of  the  tissues  ; 
the  size  of  them  should  vary  from  that  of 
a  quill  up  to  that  of  the  little  finger.  They 
should  be  perforated  here  and  there  with 
holes,  extending  over  about  one-third  of 
their  circumference ;  but  when  the  tube  has 
to  pass  some  distance  through  the  tissues 
before  reaching  the  cavity  to  be  drained,  the 
outer  part  of  it  should  not  be  perforated,  as 
the  granulations  are  liable  to  grow  in  and 
obstruct  its  calibre.  The  prepared  tubes 
should  be  kept  ready  for  use  in  a  five  per 
cent,  solution  of  carbolic  acid. 

Decalcified  bone  tubes  were  introduced 
by  Neuber,  of  Kiel ;  he  used  tubes  drilled 
from  ox-bones ;  Macewen,  of  Glasgow,  ad- 
vocated decalcified  chicken-bones,  on  ac- 
count of  their  cheapness.  The  tibiae  and 
femora,  after  being  scraped  clean,  are  placed 
in  hydrochloric  acid  and  water  (20  percent.) 
until  softened  ;  the  marrow  and  endosteum 
are  then  removed,  and  the  bones  returned  for 
a  time  to  the  acid  ;  they  are  finally  trimmed 
and  perforated,  and  kept  ready  for  use  in 
carbolic  acid  and  glycerine  (1  in  10).  The 
longest  tubes  are  a  little  over  three  inches, 
and  the  widest  over  half  an  inch.  In  100 
observations,  the  time  that  these  tubes  re- 
sisted absorption  was  over  eight  days ;  if  they 
be  required  to  resist  the  tissues  still  longer, 
they  should  be  kept  in  a  chromicised  instead 
of  a  carbolised  solution.  The  advantages 
claimed  for  decalcified  bone-tubes  are  that 
they  are  non-irritating,  act  as  perfect  drains, 
and  are  absorbed  by  the  surrounding  granu- 
lation-tissue when  no  longer  required.  On 
the  other  hand,  it  has  happened  that  in  some 
cases  the  wound  has  healed  with  the  tubes 
enclosed  and  unabsorbed ;  whUst  at  other 
times  they  have  been  too  quickly  absorbed, 
and  have  collapsed  before  they  have  fulfilled 
their  fimction. 

Glass  tubes  have  been  introduced  into 
ovariotomy  practice  by  Keith ;    they  are  of 


various  sizes,  and  have  perforations  at  one 
end ;  through  these  apertures  the  fluid 
poured  out  into  the  peritoneal  cavity,  en- 
ters and  rises  in  the  tube,  from  which  it  is 
drawn  off  by  a  suction  syringe. 

Spiral  wire  tubes  have  been  recom- 
mended by  Eobert  Ellis  as  well  adapted  for 
draining  circuitous  tracts  during  long  periods, 
on  account  of  their  bore  not  being  diminished 
by  bending,  nor  flattened  by  the  contracting 
orifice  of  a  sinus ;  they  are  made  of  fine 
brass  or  copper  wire  coiled  into  a  spiral. 

Strands  of  horsehair,  catgut,  or  silk- 
worm gut  make  ef&cient  drains,  so  long  as 
the  discharge  is  serous,  but  when  it  becomes 
purulent  they  cannot  be  relied  upon  ;  they 
all  act  in  a  similar  manner,  viz.  by  ca- 
pillary attraction  or  syphon  action,  the  fluids 
passing  along  the  fine  capillary  channels 
between  the  hairs,  &c.  The  horsehair 
should  be  purified  in  alkali,  and  then  kept 
in  a  solution  of  carbolic  acid  (1  in  20).  The 
size  of  the  drain  should  be  gradually  di- 
minished as  required,  by  the  removal  of  a 
few  strands  from  time  to  time.  It  is  claimed 
for  catgut  that  it  serves  its  piirpose  and  is 
then  absorbed,  and  so  avoids  both  the  ne- 
cessity for  dressing  a  wound  in  order  to 
shorten  the  tube,  and  the  difficulty  of  know- 
ing at  what  rate  to  do  this ;  and  that  with 
it,  as  with  the  decalcified  bone  drains,  the 
theoretical  perfection  of  one  dressing  only 
from  first  to  last  is  possible.  It  should,  how- 
ever, be  admitted  that  owing  to  the  swelling 
of  the  catgut,  and  its  incorporation  with  the 
tissues,  its  efficiency  as  a  drain  may  be  in- 
terfered with  too  soon,  whilst  in  other  cases 
it  remains  unabsorbed  after  it  has  ceased  to 
be  required.  Bilton  Pollard. 

DRESSING    OF     WOUNDS.      See 

Wounds. 

DUCHENNE'S   PARALYSIS.     See 

PSEUDO -HYPERTROPHIC  MuSCULAR  PARA- 
LYSIS. 

DUGAS'S  TEST  is  for  dislocations  of 
the  shoulder,  and  depends  upon  the  fact  that, 
owing  to  the  roundness  of  the  chest-wall,  it 
is  impossible  for  both  ends  of  the  humerus 
to  be  in  contact  with  it  at  the  same  moment. 
Hence  a  patient  with  a  dislocation  cannot 
place  the  hand  on  the  opposite  shoulder  with 
the  elbow  touching  the  ribs.  See  Shoulder, 
Dislocations  of  the. 

DUPUYTREN'S  CONTRACTION  is 

that  deformity  of  the  fingers  which  is  due 
to  a  gradually  increasing  thickening  and 
contraction  of  the  palmar  fascia  and  its 
prolongations  into  the  digits.  It  is  almost 
unknown  in  females,   but  is   common   in 
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males  after  twenty-five  years  of  age.  Not 
a  few  instances  can  be  traced  primarily  to 
injury,  such  as  a  punctured  wound ;  some 
may  be  traced  to  the  habitual  use  of  instru- 
ments which  cause  pressure  upon  the  pahn, 
but  in  the  majority  no  such  cause  can  be 
ascribed,  and  the  condition  occurs  in  per- 
sons of  gouty  tendency  or  inheritance,  al- 
though they  may  be  exempt  fi:om  other 
manifestations  of  the  diathesis.  It  is  very 
frequently  hereditary.  The  contraction 
may  be  confined  to  the  fascia  of  the  pahn, 
or  it  may  be  increased  and  even  mainly 
arise  from  a  contracted  state  of  the  palmaris 
longus.  But  the  fact  of  most  importance 
is  that  the  tendons  of  the  flexors  of  the 
fingers  are  unaffected  and  lie  free  in  their 
sheaths  and  in  their  natural  relations,  and 
therefore  removed  from  the  bajids,  which 
are  superficial  and  tangible.  The  joints 
also  are  unaffected.  The  ring  and  little 
fingers  are  most  frequently  impHcated,  but 
the  middle,  the  index,  and  the  thumb  may 
be  involved.  Superficially  the  skin  of  the 
palm  is  puckered,  and  is  bound  to  the  sub- 
jacent ridge  at  the  line  of  the  transverse 
furrow,  as  well  as  at  other  spots,  but  is  not 
closely  attached  throughout.  The  proximal 
phalanx  is  drawn  down  and  cannot  be 
straightened,  and  the  two  distal  phalanges 
are  similarly  acted  upon  in  proportion  to 
the  extent  of  the  condition,  which  in  ex- 
treme cases  may  be  such  that  the  tip  of 
the  finger  is  drawn  down  into  the  palm. 
Dissection  proves  that  this  is  effected  by 
the  thickening  and  contraction  of  sections 
of  the  palmar  fascia,  which  pass  into  the 
affected  fingers,  and  of  its  prolongations, 
particularly  those  which  are  inserted  into 
the  periosteum  of  the  first  phalanx,  ex- 
ternally to  and  along  the  borders  of  the 
sheath  of  the  flexor  tendons. 

Treatment. — By  far  the  most  successful 
method  of  deahng  with  this  condition  is 
that  of  multiple  subcutaneous  incision,  re- 
commended by  Mr.  W.  Adams.  A  fine  short 
fascia-knife  is  introduced  between  the  skin 
and  the  band,  and  the  latter  is  divided  from 
above  downwards  in  several  spots.  The 
first  incision  should  be  above  the  transverse 
fold,  the  next  between  it  and  the  web  of  the 
fingers,  and  others  should  divide  the  lateral 
band  in  the  fingers.  In  the  latter  great 
care  is  needed  that  the  point  of  the  knife 
is  not  depressed,  so  as  to  injure  the  vessels 
and  nerves.  Each  puncture  should  be 
covered  by  a  pledget  of  lint,  and  the  ex- 
tended fingers  bandaged  to  a  padded  metal 
splint  on  the  palmar  aspect  of  the  hand. 
Subsequently,  it  is  necessary  that  a  metal 
apparatus  embracing  the  wrist  and  extend- 


ing along  the  dorsal  surface  of  the  finger, 
to  the  tip  of  which  it  is  attached  by  a  cap, 
should  be  worn  for  some  time  at  night,  and 
passive  motion  be  used  daily.  Or,  if  imme- 
diate extension  cannot  be  effected,  it  must 
be  gradually  brought  about  by  means  of  a 
rack-and-pinion  apparatus.  Where  this 
treatment  has  failed,  or  in  cases  where  it  is 
not  appHcable,  a  triangular  flap  of  skin  may 
be  dissected  up  from  the  pahn,  and  the  con- 
tracted bands  freely  divided  or  even  dis- 
sected out,  the  skin  being  readjusted  and  a 
splint  apphed.  John  H.  Morgan. 

DUPUYTREN'S  SPLINT  is  a  straight 
splint  about  four  inches  wide,  reaching  firom 
the  internal  tuberosity  of  the  tibia  to  four 
inches  beyond  the  sole  of  the  foot ;  it  is 
notched  at  the  lower  end,  so  as  to  give  the 
ankle-bandage  a  firmer  grip  of  the  splint. 
The  pad,  which  should  be  thicker  at  the 
lower  part,  ought  to  reach  only  to  the  internal 
malleolus.  It  is  used  in  the  treatment  of 
Pott's  firacture,  with  much  eversion  of  the 
foot.  BiLTON  Pollard. 

DURA  MATER,  Wounds  of  the. 
See  Encephalitis,  Meningitis. 

DYSPHAGIA  —  or  swallowing  with 
difficulty — is  a  sign  either  of  paralysis  or  of 
spasm  of  the  parts  concerned,  or  of  disease 
of  the  pharynx  and  oesophagus,  or  of  disease 
in  their  neighbourhood. 

1.  Paralytic  dysj)hagia  may  have  a 
central  origin  in  disease  of  the  brain  or  cord, 
and  occurs  after  diphtheria  or  some  other 
fevers  ;  or  it  may  have  its  origin  in  nerve 
injury  or  disease,  either  inside  or  outside 
the  skull.  Or  it  may  have  a  reflex  origin, 
from  thoracic  or  abdominal  disease.  In 
paralysis  of  the  pharynx,  the  finger  passed 
into  it  causes  no  contraction  ;  there  may 
be  dilatation  of  the  parts,  with  accumula- 
tion of  food ;  if  regurgitation  takes  place,  it 
is  not  so  immediate  and  violent  as  in  spas- 
modic dysphagia. 

2.  S^asTnodic  dysphagia,  usually  of 
central  origin,  may  be  due  to  some  special 
cause,  as  strychnia  poisoning  or  tetanus 
or  hydrophobia,  or  inflammation  of  the 
cervical  cord.  It  may  occur  early  in  insan- 
ity, and  in  epilepsy.  It  may  have  a  reflex 
origin,  from  intestinal  or  uterine  irritation, 
and  perhaps  many  spasmodic  strictures  are 
started  by  some  local  iirritation.  The  or- 
dinary  spasmodic  stricture  is  usually  a 
disease  of  nervous  girls  and  middle-aged 
women ;  it  often  exists  with  other  signs  of 
nervousness  in  the  patient  or  her  family ;  it 
is  very  rare  in  men.  It  is,  in  many  cases, 
not  continuous  or  progressive  or  consistent 
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in  its  symptoms  ;  it  is  not  marked  by  much 
pain,  or  craving  for  food,  or  emaciation,  or 
cough.  There  is  no  swelling  in  the  neck,  no 
secondary  growths,  no  hsemorrhage.  Solids 
may  go  down  better  than  fluids ;  the  degree 
and  position  of  the  stricture  may  alter ;  it 
vanishes  under  an  anaesthetic. 

Among  the  slighter  cases  are  those  of 
*  stammering  '  in  deglutition,  those  of  globus 
hystericus,  and  those  where  swallowing  is 
painful  and  difficult  long  after  an  obstacle 
has  been  removed.  In  more  severe  cases 
there  is  complete  inabihty  to  swallow : 
'the  food  is  flimg  back  by  a  spasmodic 
tube,  not  falteringly  passed  along  a  variable 
segment  of  a  diseased  one,  or  arrested  as 
it  nears  the  stricture  to  accumulate  above 
its  ring.'  This  immediate  violent  return  of 
a  mouthful  of  milk  or  food,  and  its  forced 
ejection  through  mouth  and  nose,  is  a  very 
important  sign  of  spasmodic  stricture. 

Spasmodic  stricture  is  often  cured  by 
electricity.  In  cases  plainly  due  to  ner- 
vousness, fi'ictional  electricity,  drawing 
sparks  fi:om  the  neck,  is  likely  to  do  good. 
In  cases  where  the  continuous  current  is 
used,  the  i)Ositive  pole  should  be  at  the  back 
of  the  neck,  and  the  negative  should  be 
over  the  pharjoix,  or  inside  if  the  patient 
can  bear  it.  Tonics  or  antispasmodics  may 
be  given  ;  the  mental  and  moral  tone  of  the 
patient  must  be  improved.  The  introduc- 
tion of  a  bougie  may  be  followed  by  a  hys- 
terical fit,  and  rapid  recovery.  But  in  grave 
cases,  of  many  years'  duration,  the  cure  is 
tedious,  and  relapses  are  common. 

3.  Of  diseases  of  the  pharynx  and  oeso- 
phagus which  cause  dysphagia,  the  chief 
are  as  follows  :  of  the  pharynx,  acute  ton- 
silhtis,  and  perhaps—  at  least  in  children — 
mere  chronic  enlargement  of  the  tonsils 
without  fresh  inflammation ;  acute  pharyn- 
gitis, pharyngeal  erysipelas,  retropharyngeal 
abscess  and  tumom',  and  spinal  disease, 
naso-pharyngeal  tumom-,  and  ulceration 
just  at  the  back  of  the  pharynx,  which  may 
be  hidden  by  the  uvula.  Of  the  oesophagus, 
there  are  inflammation,  both  erysipelatous 
and  membranous,  pouches,  diverticula, 
valvular  obstruction,  and  certain  innocent 
tumours.  But,  above  all  these,  there  are 
ulceration,  simple  or  syphihtic,  and  mahg- 
nant  disease.  Hence  come  simple  stricture 
and  malignant  stricture ;  but  in  many  cases 
it  is  not  possible  to  decide  which  of  these 
two  is  present. 

4.  Simple  fibrous  stricture  is  due  either 
to  simple  fibrous  thickening  of  the  parts,  or 
to  the  scarring  and  contraction  of  ulceration, 
simple  or  syphihtic.  Simple  ulceration 
follows  the  swallowing  of  boiling  water,  or 


soap-lees,  or  strong  acid — either  at  once,  or 
not  for  some  months  after  the  accident. 
There  is  no  tumour  in  the  neck,  no  diseased 
lymph-glands ;  the  emaciation  is  propor- 
tioned to  the  want  of  food;  the  stricture 
may  bleed,  but  has  no  foul  discharge ;  it 
may  feel  smooth  to  the  bougie. 

Its  treatment  is  never  free  from  risk  of 
perforation,  or  of  mediastinal  inflammation 
even  without  perforation.  The  advice  to 
pass  bougies  directly  after  the  accident, 
without  waiting  to  see  whether  stricture 
will  occur  or  not,  is  wrong ;  they  might  just 
cause  it.  Only  a  Uttle  fluid  food  should  be 
given,  and  nutrient  enemata  should  be  used 
for  some  days. 

Wlien  the  stricture  has  come,  and  in- 
struments must  be  used,  a  black  oHvary 
catheter  is  useful.  It  may  go  more  easily 
just  after  a  mouthful  of  wine,  and  with  the 
head  a  Httle  thrown  back.  In  a  case  under 
the  writer's  care,  the  patient,  a  girl  of 
twelve,  could  pass  the  catheter  herself, 
through  a  double  strictm-e.  A  year  may  be 
spent  before  the  stricture  is  dilated ;  and 
constant  watching  in  after-hfe  is  absolutely 
necessary. 

5.  Malignant  stricture,  usually  epithe- 
lial cancer  of  the  upper  or  lower  end  of  the 
oesophagus,  is  most  common  in  men ;  it  is 
very  rare  under  forty.  In  most  cases  the 
dysphagia  is  gi-adual ;  but  in  some  it  comes 
without  warning  and  with  curious  sudden- 
ness. The  emaciation  is  usually  more  than 
is  due  to  any  mere  want  of  food ;  the  re- 
gurgitant food  may  be  stained  with  blood ; 
and,  late  in  the  disease,  there  may  be  a 
foul  smell  from  the  throat,  frothy  expec- 
toration tinged  with  blood,  and  a  perceptible 
fulness  in  the  neck,  with  enlarged  lymph- 
glands.  Eegurgitation,  whe  ther  in  fibrous  or 
maHgnant  stricture,  takes  about  a  minute  ; 
it  may  not  occur  at  all.  Pain  even  may  be 
absent.  With  the  bougie,  and  in  some  cases 
with  the  finger,  a  hard  stricture  is  found, 
which  may  have  a  ragged  feel. 

In  some  cases,  food  may  be  given 
through  a  rubber  catheter,  or  a  fine  tube 
may  be  worked  down  over  a  long  catgut, 
and  tied  in ;  or  Mr.  Symonds'  short  tubes 
may  be  used,  allowing  the  patient  the 
pleasures  of  taste. 

6.  Dysphagia  may  be  due  to  disease 
in  the  neighbourhood  of  the  pharynx  and 
oesophagus.  Except  some  rare  cases  of 
dysphagia  from  advanced  spinal  curvature, 
or  disease  of  the  thyroid  gland  or  hyoid 
bone,  or  mediastinal  tumours,  the  diseases 
are  usually  laryngeal  or  arterial. 

In  laryngeal  paralysis  there  may  be 
dysphagia ;  for  the  larynx  is  raised,  closed, 
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and  covered,  in  deglutition ;  and  thus  para- 
lysis either  of  the  external  or  of  the  internal 
laryngeal  muscles  may,  by  want  of  co- 
ordination, cause  dysphagia.  In  inflam- 
mation of  the  trachea  swallowing  is  painful, 
and  therefore  difficult.  In  oedema  of  the 
glottis,  acute  or  chronic,  there  is  dysphagia, 
and  food  passes  into  the  larynx;  and  in 
perforation  of  the  trachea  from  ulceration 
of  the  oesophagus,  there  is  very  distressing 
dysphagia,  with  violent  coughing-up  of 
food.  Whenever  dysphagia  is  connected 
with  cough  or  dyspnoea,  the  larynx  must  be 
examined. 

Aneurism  of  the  carotid  or  innominate 
or  aortic  arch,  may  cause  dysphagia,  with 
pain  at  the  sternal  notch.  It  is  unwise  in 
these  cases  to  pass  any  instrument  down 
the  oesophagus. 

7.  Lastly,  a  foreign  body  may  remain 
lodged  in  front  of  the  epiglottis,  or  in  the 
pharynx,  or  buried  in  the  loose  tissue  behind 
the  pharynx,  in  such  a  way  as  to  elude  ob- 
servation and  yet  cause  severe  dysphagia. 

Stephen  Paget. 

DYSPNCEA,  i.e.  difficulty  of  breathing, 
is  produced  under  all  conditions  which 
cause  defective  oxygenation  and  increased 
carbonisation  of  the  blood,  the  anomalous 
composition  of  the  latter  acting  in  turn  as 
a  stimulus  upon  the  respiratory  centre, 
situated  in  the  medulla  oblongata. 

Symptoms  common  to  most  forms  of 
dyspnoea  are :  action  of  the  accessory 
muscles  of  respiration ;  increased  frequency, 
or  possibly  deepening  and  prolongation,  of 
the  respiratory  movements  ;  and— ^in  higher 
degrees  of  difficulty  of  breathing — cyanosis, 
orthopncea,  dilatation  of  the  pupils,  and  even 
general  convulsions.  In  the  most  severe 
cases  the  action  of  the  heart  becomes  irre- 
gular or  arrested. 

The  very  varied  conditions  under  which 
dyspnoea  may  occur  maybe  subdivided  into : 

Conditions  preventing  or  imjped/ing  the 
entry  of  air  into  the  air-passages. 

I.  In  the  nose  and  naso -'pharyngeal 
cavity.  (1)  Acute  catarrhal  or  inflammatory 
tumefaction  of  the  mucous  membrane  (es- 
pecially acute  coryza  in  infants).  (2)  Neo- 
plasms (mucous  polypi,  adenoid  vegetations, 
naso-pharyngeal  polypi,  maHgnant  growths) . 
(3)  Deviations  of  the  septum  nasi.  With 
rare  exceptions  the  dyspnoea  in  all  these 
cases  is  not  severe  but  characteristic.  The 
mouth  is  kept  open  ;  respiration  is  accom- 
panied by  a  snuffling  noise,  if  the  obstruction 
be  situated  in  the  nasal  cavities  proper  ;  by 
more  snoring  sounds,  if  it  be  in  the  naso- 
pharyngeal cavity  ;  the  voice  has  a  pecuUar 


nasal  timbre  ;  the  dyspnoea  in  the  sucking 
child  comes  on  when  it  takes  the  breast 
and  in  sleep,  in  cases  of  adenoid  vegetations 
in  sleep. 

II.  In  the  pharynx.  (1)  Acute  tonsil- 
Htis  and  hypertrophy  of  the  tonsils ;  (2) 
benign  and  mahgnant  new-formations  ; 
(3)  foreign  bodies  ;  (4)  traumatic  and  oede- 
matous  pharyngitis ;  (5)  syphiUtic  con- 
traction ;  (6)  retropharyngeal  abscess.  In 
these  forms  dyspnoea  is  accompanied  by 
a  rough,  snoring  noise,  which  is  distinctly 
different  from  laryngeal  and  tracheal 
stridor,  less  distinguishable  from  the  noise 
of  nasal  and  naso-pharyngeal  obstruction. 
The  dyspnoea  may  be  severe.  The  voice  is 
thick,  deglutition  greatly  impaired. 

III.  In  the  larynx.  (1)  Acute  laryn- 
gitis in  infants  ;  (2)  oedematous  laryngitis  ; 
(3)  abscess ;  (4)  erysipelas ;  (5)  laryngeal 
diphtheria  (croup) ;  (6)  benign  growths 
when  large ;  (7)  maHgnant  neoplasms  ;  (8) 
syphihs  ;  (9)  tuberculosis  ;  (10)  perichon- 
dritis ;  (11)  ankylosis  of  the  crico-arytae- 
noid  articulations,  if  the  cords  be  fixed  near 
one  another  ;  (12)  lupus  ;  (13)  lepra  ;  (14) 
fi'actures  and  dislocations ;  (15)  wounds ; 
(16)  foreign  bodies;  (17)  membranous 
occlusion  (webs) ;  (18)  bilateral  paralysis 
of  the  recurrent  nerves  (dyspnoea  occurs 
on  exertion  only) ;  (19)  bilateral  paralysis 
of  the  glottis-openers  ;  (20)  unilateral 
paralysis  of  a  glottis-opener  in  infants ; 
(21)  spasm  of  the  glottis ;  (22)  perverse 
action  of  the  vocal  cords  ;  (23)  compression 
of  the  larynx  by  tumours,  &c.  Laryngeal 
dyspnoea  is  characterised  by  loud,  stridu- 
lous,  sometimes  sonorous  respiration,  the 
inspiratory  phase  being,  in  most  cases  of 
laryngeal  difficulty  of  breathing,  solely  or 
prominently  concerned.  It  may,  however, 
be  purely  expiratory  (as  in  cases  of  pedun- 
culated subglottic  growths,  driven  during 
expiration  against  the  lower  surfaces  of  the 
vocal  cords),  or  mixed  (as  in  cases  of  com- 
pression of  the  larynx).  It  may  be  con- 
stant (as  m  paralytic  affections),  or  in- 
termittent (as  in  spasms) ;  accompanied  by 
disorders  of  the  voice  (as  in  most  cases  of 
laryngeal  dyspnoea),  or  not  (as  in  perverse 
action  of  the  vocal  cords,  and  in  bilateral 
paralysis  of  the  glottis-openers). 

IV.  In  the  trachea.  (1)  Benign  and 
maHgnant  neoplasms ;  (2)  syphilis ;  (3)  intra- 
tracheal stenosis,  from  syphilitic  or  trau- 
matic contraction,  foreign  bodies,  pseudo- 
membranous deposit,  post-tracheotomic 
granulations;  (4)  compression  of  the  tube 
by  goitre,  aneurisms,  enlargement  of  cer- 
vical or  bronchial  glands  ;  tumours  of  the 
oesophagus,    emphysema    of    the    ceUular 
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tissue  of  the  neck,  diseases  of  the  vertebral 
column  or  of  the  bones  of  the  thorax,  &c. 
In  tracheal  dyspnoea,  respiration  is  accom- 
panied by  stridor  similar  to,  but  hardly 
ever  as  sonorous  as,  that  of  laryngeal  dys- 
pnoea, and  the  cough  has  a  peculiar  brassy 
character.  A  valuable  differential  symptom 
between  laryngeal  and  tracheal  dyspnoea 
is,  that  in  the  former  the  larynx  makes 
considerable  respiratory  movements,  whilst 
in  the  latter  it  stands  quite  still,  however 
great  tho.  difficulty  of  breathing  may  be. 

In  all  the  cases  under  II. — IV.,  in  which 
the  narrowing  is  considerable,  the  respira- 
tory movements  are  prolonged,  and  there 
is  often  inspiratory  depression  of  the  epi- 
gastrium and  of  the  intercostal  spaces. 
This  drawing  in  is  a  valuable  sign  of  the 
dyspnoea  being  serious.  In  such  cases 
there  is  a  tendency  to  oedema  of  the 
lung  setting  in.  The  degree  of  the  dyspnoea 
does  not  only  depend  upon  the  degree  of 
the  stenosis,  but  also  upon  the  quickness  of 
the  development  of  the  latter.  In  equal 
narrowing  of  the  lumen  of  the  air -passages, 
dyspnoea  is  the  greater  the  quicker  it  has 
become  developed.  For  the  differential 
diagnosis  of  the  individual  affections  so  far 
mentioned,  the  reader  is  referred  to  the 
corresponding  articles. 


V.  In  the  bronchi.  (1)  Capillary  bron- 
chitis ;  (2)  diphtheritic  deposits  ;  (3)  foreign 
bodies  ;  (4)  intrabronchial  tumours ;  (5)  in- 
trabronchial  narrowing  by  thickening  or 
cicatrisation  in  cases  of  syphilis,  &c. ;  (6) 
compression  of  bronchi  by  aneurisms, 
mediastinal  and  pulmonary  tumours  and 
abscesses,  enlarged  bronchial  glands,  peri- 
cardial exudation,  &c.  In  the  cases  men- 
tioned under  3-6,  there  is  on  the  affected 
side  thrill  and  diminution  of  the  thoracic 
expansion,  full  and  high  percussion-note, 
and  absence  or  diminution  of  the  respiratory 
sounds,  which  may  be  replaced — if  the  ob- 
struction be  only  partial — by  sibilant  or 
rattling,  often  far-audible  noises.  The  action 
of  the  other  lung  is  often  increased.  The 
voice  m  these  cases  is  clear,  but  may  be 
weak. 

VI.  In  the  lungs.  (1)  Pneumonia  and 
other  inflammatory  processes  ;  (2)  oedema ; 

(3)  coUapse  and  atelectasis  of  the  lungs ; 

(4)  diseases  destroying  the  respiratory 
tissue  (phthisis,  gangrene,  &c.) ;  (5)  com- 
pression of  the  lungs  by  pleuritic  efifasions 
or  tumours  ;  (6)  hydrothorax ;  (7)  pneumo- 
thorax. Felix  Semon. 

DYSURIA.— Difficulty  in  Micturition. 
See  Stricture  of  the  Urethra. 
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EAR,  EXTERNAL,  Diseases  of  the. 
For  convenience  of  description  the  ear  is 
divided  into  three  parts :  external,  middle, 
and  internal. 

External  Ear. — Methods  of  Examin- 
ing the  Ear. — The  best  method  of  illumi- 
nating the  interior  of  the  ear  is  by  means 
of  reflected  Hght  from  a  concave  mirror. 
Diffused  dayHght  is  the  best,  but  failing 
this,  lamp  or  gas  Hght  will  serve  the  pur- 
pose. The  mirror  should  be  provided  both 
with  a  handle  and  with  some  contrivance 
for  attaching  it  to  a  head  band,  and  should 
have  a  focal  distance  of  about  six  inches. 
The  patient  should  be  seated  between  the 
light  and  the  surgeon,  with  the  affected  ear 
turned  towards  the  latter.  The  Hght  should 
be  thrown  on  the  ear,  and  any  abnormal 
condition  of  the  pinna  and  the  external 
orifice  of  the  meatus  noticed.  The  auricle 
should  next  be  grasped  with  the  fore  and 
middle  fingers  of  the  left  hand,  puUed  back- 
wajds  and  upwards,  a  speculum  of  the 
requisite  size  inserted  with  a  gentle  rotatory 


movement,  and  kept  in  position  by  the 
forefinger  and  thumb.  Any  flakes  of  epi- 
theHum  or  smaU  masses  of  cerumen  ob- 
structing the  view  should  be  removed  with 
a  pair  of  angular  forceps  or  by  the  syringe. 
If  no  exceptional  obstacles  are  encountered, 
the  entire  osseous  canal  can  be  seen  with 
the  tympanic  membrane  stretching  across 
its  deeper  extremity.  This,  in  health,  is  of 
a  deHcate  bluish-grey  colour,  and  highly 
poHshed.  The  most  prominent  object  to 
be  seen  on  the  membrane,  near  its  upper 
border,  is  the  short  process  of  the  maUeus  ; 
projecting  downwards  and  backwards  from 
this,  to  a  point  somewhat  below  the  middle 
of  the  membrane,  is  a  white  or  yeUowish- 
white  streak — the  handle  of  the  malleus. 
Extending  from  the  lower  extremity  of 
this,  downwards  and  forwards,  is  a  bright 
triangular  reflection  of  Hght,  called  the  cone 
of  Hght,  its  apex  directed  to  the  manubrimn. 
From  the  short  process  of  the  malleus  can 
be  noticed  a  ridge  passing  backwards  to 
the  periphery,  called  the  posterior  fold,  and 
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a  smaller  and  less  sharply  defined  one — 
the  anterior — is  seen  in  front  of  the  process. 
The  part  of  the  membrane  above  these  two 
folds  is  known  as  the  membrana  fiaccida. 
If  the  membrane  be  very  thin,  the  long 
process  of  the  incus  can  be  observed  as  a 
whitish  streak,  parallel  with  and  behind 
the  Tipper  part  of  the  manubrimn.  Having 
inspected  the  membrane,  the  next  step  is  to 
ascertain  its  mobihty,  and  the  pervious- 
ness  of  the  Eustachian  tube.  This  may  be 
effected  by  Valsalva's  or  PoUtzer's  methods, 
or  by  catheterisation. 

{a)  Valsalva's  method  of  inflating  the 
tympanum  consists  in  forcible  expiration, 
with  the  nose  and  mouth  closed. 

(b)  PoUtzer's  onethod  is  as  follows  : — 
The  patient  is  directed  to  take  a  mouthful 
of  water  and  retain  it  till  told  to  swallow  ; 
the  nosepiece  of  the  air-bag  is  then  in- 
serted into  one  nostril,  and  the  escape  of 
air  through  the  nose  prevented  by  closure 
of  both  nostrils  with  the  index  finger  and 
thumb.  As  the  patient  swallows  the  bag 
is  forcibly  compressed.  The  effect  of  this, 
unless  there  be  great  obstruction  in  the 
Eustachian  tube,  is  to  force  air  into  the 
tympanic  cavity.  If  the  auscultation  tube 
be  used  during  this  operation,  the  current 
of  air  is  distinctly  heard  to  strike  against 
the  membrane,  and  inspection  of  the  latter 
shows  an  alteration  in  its  curve,  and  very 
often  injection  of  its  blood-vessels. 

(c)  Catheterisation.  —  To  introduce  the 
Eustachian  catheter,  it  is  held  between  the 
thumb  and  forefinger  and  passed  quickly 
but  lightly  along  the  floor  of  the  nose  with 
the  point  downwards,  till  this  touches  the 
posterior  wall  of  the  pharynx ;  the  instru- 
ment being  rotated  outwards,  is  withdrawn 
till  the  point  is  felt  to  pass  over  the  rounded 
projection  of  the  posterior  lip  of  the  Eusta- 
chian tube,  when  a  further  slight  rotation 
upwards,  and  a  gentle  onward  pressure,  will 
cause  it  to  enter  the  orifice  of  the  tube 
(Politzer).  Another  plan  consists  in  with- 
drawing the  catheter  till  the  curve  is  felt  to 
ride  over  the  soft  palate ;  the  point  is  then 
turned  upwards  and  outwards  as  before 
(Grliber).  A  third  is  to  turn  the  point  of 
the  catheter  inwards,  and  withdraw  it  till 
the  beak  hooks  round  the  posterior  edge  of 
the  nasal  septum.  The  catheter  is  then 
rotated  downwards  and  outwards,  describ- 
ing rather  more  than  half  a  circle,  when  the 
point  is  usually  at  the  mouth  of  the  tube 
(Lowenberg). 

When  the  catheter  has  been  introduced, 
it  can  be  retained  in  situ  by  being  held 
between  the  thumb  and  index  finger  of 
the  left  hand.     If  the  use  of  both  hands  is 


required,  the  catheter  may  be  held  in  posi- 
tion by  Bonnafont's  nasal  clamp.  Air 
can  be  injected  into  the  tympanic  cavity 
either  by  the  mouth,  or  by  means  of  an 
india-rubber  bag  fitted  accurately  to  the 
catheter.  Force  must  be  carefully  avoided 
in  introducing  the  instrument,  lest  the  point 
should  lacerate  the  mucous  membrane,  and 
a  dangerous  emphysema  of  the  neighbour- 
ing parts  result  on  inflation.  Sometimes, 
owing  to  an  obstruction  in  the  inferior 
meatus,  the  catheter  cannot  be  introduced ; 
in  such  a  case  it  must  be  bent  to  a  greater 
curve  and  passed  through  the  other  nostril. 
During  inflation,  valuable  information  may 
be  obtained  as  to  the  condition  of  the 
Eustachian  tube  and  of  the  tympanic  cavity 
by  means  of  the  auscultation  tube.  In  the 
normal  state  of  the  middle  ear,  the  sound 
heard  is  of  a  distinctly  blowing  character. 
If  the  mucous  membrane  is  abnormally 
dry,  while  the  Eustachian  tube  is  patent, 
the  sound  is  harsh ;  if  the  tube  is  narrowed, 
the  air  passes  through  with  difficulty  and 
is  but  faintly  audible  ;  if  fluid  is  present, 
either  in  the  tube  or  tympanic  cavity,  a 
bubbling  or  gurghng  sound  may  be  heard ; 
and  lastly,  if  the  membrana  tympani  is 
perforated,  the  air  is  heard  to  hiss  and 
whistle  through  the  perforation.  The 
patient's  hearing  should  be  tested  before 
and  after  inflating  the  tympanum,  either 
with  a  watch  or  by  Politzer's  acoumeter. 
The  condition  of  the  auditory  nerve  and 
labjTritith  should  next  be  investigated  by 
means  of  the  tuning-fork  {see  Deafness), 
and  lastly  the  nasal  and  pharyngeal  cavities 
should  be  explored  {see  Nose  ;  Pharynx). 

Among  the  affections  of  the  External 
Ear  the  following  are  the  most  impor- 
tant : — 

a.  Eczema. —  This  occurs  both  in  the 
acute  and  chronic  forms.  Sometimes  it  is 
primary,  at  others  an  extension  of  an 
eczematous  condition  of  the  face  and  scalp. 
Seldom  affecting  the  entire  auricle,  it  is 
often  seen  on  the  posterior  surface  or  in 
the  fossa  of  the  helix.  When  eczema 
spreads  into  the  external  meatus,  it  may 
cause  deafness  by  the  swelling  of  the  lining 
membrane,  and  by  the  accumulation  of 
epidermic  scales. 

Treatment. — When  the  attack  is  con- 
fined to  the  auricle,  the  same  treatment  as 
for  eczema  elsewhere  should  be  adopted, 
but  when  the  disease  involves  the  meatus, 
liq.  plumbi  subacetatis  should  be  instilled 
into  the  ear  during  the  early  stages.  Later, 
the  epithelial  accumulations  should  be 
wiped  away  by  means  of  dry  cotton-wool, 
and  the  surface  brushed  over  several  times 
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with  a  concentrated  solution  of  nitrate  of 
silver  (Argenti  nit.  5j-  ad  aq.  f^JOi  ^^^  after 
this  treatment,  to  avoid  relapses,  anointed 
lor  some  length  of  time  with  Unguentum 
hydrarg.  subclilor.  (5j.  ad  3J.). 

/3.  Hcematoma  Auris  consists  of  an 
effusion  of  blood  between  the  cuticle  and 
perichondrium  on  the  anterior  surface  of  the 
auricle.  It  may  occur  spontaneously  or  as 
the  result  of  injury.  It  is  of  a  bluish-red 
colour,  hard  to  the  touch  and  rarely  fluctu- 
ating. When  traumatic  there  may  be  pain, 
and  a  feeling  of  heat  and  fulness  in  the 
ear ;  when  spontaneous,  it  is  painless.  It 
is  not  mifrequently  found  among  the  in- 
sane. This  affection  is  best  treated  by 
cooling  lotions,  such  as  Goulard  water,  or 
by  cold  compresses.  When  pain,  if  present, 
is  unreHeved  by  these  remedies,  the  hema- 
toma may  be  incised  and  the  contents 
turned  out,  and  a  dressmg  of  a  weak  solu- 
tion of  boracic  or  carboHc  acids  and  com- 
presses apphed. 

y.  Diffused  Injlamination  of  the  Ex- 
ternal Meatus. — This  lesion  is  rare  except 
as  the  result  of  injecting  irritating  sub- 
stances, or  mechanical  and  traumatic 
causes.  The  symptoms  are  :  great  redness 
and  painful  swelling  of  the  cutis,  with  sense 
of  fulness  in  the  ear,  followed  by  a  serous 
or  viscid  exudation,  On  examination,  the 
epitheUal  lining  looks  whitish  and  sodden, 
and,  on  syringing,  comes  away  in  flakes  and 
even  as  an  entu'e  cast  of  the  passage.  The 
hearing  is,  as  a  rule,  normal  or  only  sHghtly 
impaired ;  occasionally  the  patient  com- 
plains of  noises  in  the  head,  and  even  of 
giddiness.  Sometimes  the  meatus  is  so 
contracted  by  the  swelling  that  it  is  ini- 
l^ossible  to  get  a  view  of  the  deeper  parts. 
The  pain  is  often  violent,  and  is  increased 
by  pressure  on  the  ear  or  movement  of  the 
jaw.  When  very  severe,  the  inflammation 
sometimes  terminates  in  perforation  of  the 
membrana  tympani,  or  in  ulceration  of  the 
osseous  wall  and  the  production  of  granula- 
tions. The  diagnosis  of  primary  otitis  ex- 
terna is  diflicult,  where  an  uninterrupted 
view  of  the  whole  meatus  and  membrana 
tympani  cannot  be  obtained.  The  pro- 
gnosis is  usually  favoiu'able,  but  is  less  so 
when  the  membrane  is  perforated,  or  when 
granulations  exist.  When  the  osseous 
walls  are  carious,  there  is  danger  of  the  in- 
flammation spreading  to  the  cranial  cavity. 

Treatment  in  the  early  stages  should 
consist  in  the  application  of  cold  com- 
presses over  the  ear,  and  a  leech  or  two  to 
the  tragus ;  and  as  soon  as  secretion  is 
estabhshed,  the  instillation  of  a  warm  alco- 
holic solution  of  boracic  acid  (gr.  x.  ad  f^j.) 
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or  liq.  plumbi  subacetatis  and  glycerinej 
equal  parts.  When  the  attack  is  obstinate, 
the  meatus  may  be  painted  with  a  solution 
of  nitrate  of  silver  (5ss.  ad  aquae  f^JOj  or 
powdered  boracic  acid  may  be  blown  into 
the  ear. 

8.  Circumscribed  Inflammation  of  the 
External  Meatus.  —  Furuncules.  —  The 
symptoms  of  this  affection  are  usually  very 
marked  ;  there  is  great  pain,  often  radiating 
over  the  side  of  the  head,  increased  by  pres- 
sm'e  on  the  auricle  and  movement  of  the 
jaw.  At  first  the  hearing  power  is  normal, 
but  later  there  is  often  deafiiess.  On  exa- 
mination one  or  more  circumscribed  swell- 
ings are  observed,  sometimes  nearly  closing 
the  meatus ;  these  are  not  generally  red- 
dened, but  are  exquisitely  tender  when 
touched.  Eventually  the  abscess  bursts 
and  the  pain  subsides,  often,  however,  only 
for  a  time,  as  no  sooner  has  one  furuncule 
run  its  course  than  another  appears.  In 
severe  cases  there  is  considerable  febrile 
disturbance,  and  where  there  is  a  succes,- 
sion  of  furuncules,  the  patient  is  greatly 
exhausted  by  pain  and  sleeplessness.  Not- 
withstanding, the  prognosis  is  good,  any 
permanent  impairment  of  hearing  being 
rare. 

Treatment. — At  the  commencement  of 
the  attack,  hot  fomentations  should  be 
applied,  and  a  warm  alcohohc  solution  of 
bpracic  acid  instiiled  into  the  ear.  When 
the  meatus  is  much  narrowed  by  the  swell- 
ing, a  plug  of  cotton-wool,  soaked  in  equal 
parts  of  glYcerine  and  laudanum,  often 
gives  great  relief ;  and  should  the  pam  be 
very  acute,  a  leech  may  be  aj)phed  to  the 
tragus.  In  the  later  stages,  firee  incision 
should  be  made  into  the  swelling,  but  if  the 
incision  be  made  too  early  it  only  reheves 
the  pain  for  a  tinie. 

e.  Otomycosis. —  This  is  a  chronic  in- 
flammation of  the  external  meatus  caused 
by  the  presence  of  a  vegetable  fungus, 
generally  belonging  to  the  species  of  asper- 
gillus.  The  symptoms  are — pain,  tinnitus, 
and  slight  impau-ment  of  hearing.  On  exa- 
mination a  serous  discharge  is  observed, 
and  the  membrana  tympani  and  adjacent 
walls  of  the  meatus  are  covered  with  a 
yellowish-white  or  black  spotted  membrane, 
and,  on  removing  this  by  syringing,  the 
tympanic  membrane  and  meatus  are  found 
reddened  and  swollen. 

Treatment  consists  in  frequent  sjTinging 
with  warm  water  or  weak  carbolic  acid, 
and  then  fiUing  the  meatus  with  an  alco- 
holic solution  of  boracic  acid.  Occasionally 
the  aid  of  forceps  is  required  to  remove 
the  fungus.     Other  remedies  recommended 
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are :  chlorinated  lime  (gr.  ij.  ad  aq.  f5J.),  and 
hyposulphite  of  sOda  (gr.  iij.  ad  aq.  f3J.). 

C  Foreign  Bodies.  —  Children  are  es- 
pecially fond  of  putting  a  great  variety 
of  substances  into  the  ear.  Among  the 
commonest  are  :  peas,  beads,  cherry-stones, 
and  bits  of  slate-pencil.  In  cases  of  neg- 
lected otorrhoea,  flies  and  maggots  are  also 
sometimes  found.  The  symptoms  will  de- 
pend very  much  upon  the  size,  shape,  and 
character  of  the  substance  introduced.  In- 
animate bodies  give  rise  to  no  symptoms 
beyond  possible  deafness,  unless  pressing 
unduly  on  the  membrane  or  walls  of  the 
meatus.  Pecuhar  reflex  phenomena  are, 
however,  occasionally  observed,  to  be  ex- 
plained by  irritation  of  the  numerous  nerve- 
filaments  derived  from  the  trigeminus  and 
vagus.  Thus,  cases  are  recorded  of  per- 
sistent cough,  vomiting,  sneezing,  giddiness, 
and  even  epileptiform  seizures,  which  have 
ceased  on  the  removal  of  the  substance. 

Treatment.  —  Having  ascertained  the 
presence  of  a  foreign  body,  its  removal 
should  first  be  attempted  by  syringing  in 
the  usual  way,  or,  this  failing,  with  the 
head  inclined  downwards.  Should  syring- 
ing be  unsuccessful,  instrumental  means 
must  be  tried.  The  form  of  instrument 
will  depend  much  on  the  shape  and  size  of 
the  foreign  body.  Speaking  generally,  the 
most  useful  instrument  for  the  purpose  is 
one  with  a  fine,  blunt-pointed,  hooked  ex- 
tremity. The  surgeon  should  endeavour 
gently  to  insinuate  this  in  the  gap  between 
the  body  and  the  wall  of  the  canal,  and 
special  care  must  be  taken  not  to  drive  the 
body  deeper  into  the  meatus.  If  the  object 
is  long  and  lying  across  the  canal,  it  can 
most  readily  be  removed  by  means  of  a 
fine  pair  of  forceps.  Failing  other  means, 
Lowenberg  proposes  applying  to  the  object 
a  small  brush  dipped  in  glue,  and  with- 
drawing it  when  the  glue  has  dried. 
Syringing  alone  will  not  remove  maggots  ; 
they  must  first  be  killed  by  dropping  alcohol, 
chloroform,  or  olive  oil  into  the  ear.  If  the 
ear  be  inflamed  from  the  presence  of  a 
foreign  body,  or  by  previous  injudicious 
attempts  at  its  extraction,  the  inflamma- 
tion must  be  subdued  prior  to  any  opera- 
tive measures  being  attempted. 

Obstruction  or  Narrowing  of  the 
External  Meatus. — Occasionally  this  canal 
is  closed  by  membranous  septa  or  cicatricial 
adhesions.  These  may  be  caused  by  the 
coalescence  of  granulations,  or  ulceration 
resulting  from  caustic  substances,  syphihs, 
&c.,  or  by  the  continued  contact  of  the 
abraded  and  thickened  sm-faces  of  the 
cutaneous  lining. 


Treatment  consists  in  dividing  the  septa 
or  cicatrices  and  introducing  sponge-tents 
or  cotton-wool  plugs,  to  prevent  union  of 
the  cut  surfaces.  More  common  than  com- 
plete obstruction  is  narrowing  of  the  canal. 
This  may  be  congenital,  or  the  result  of 
inflammation  or  hyperostoses.  Lastly,  in 
old  people,  the  external  orifice  may  be  re- 
duced to  a  mere  vertical  slit,  due  to  an 
over-flaccid  condition  of  the  fibrous  tissue 
and  skin  of  the  cartilaginous  canal.  This 
condition  rarely  causes  any  appreciable 
deafness ;  should  it  do  so,  the  introduc- 
tion of  a  small  silver  or  india-rubber  tube 
will  restore  the  hearing.  See  Aural 
Exostoses. 

Injuries  to  the  Ear. — Injuries  of  the 
external  meatus  affect  the  osseous  more 
frequently  than  the  cartilaginous  portion ; 
lesions  of  the  latter  are  generally  combined 
with  those  of  the  auricle.  The  osseous 
portion  may  be  fractured  by  direct  violence, 
as  by  some  object  being  forcibly  thrust 
against  it ;  or  by  indirect  violence,  such  as 
a  blow  or  fall  on  the  ear  or  head,  or  a  blow 
on  the  lower  jaw,  driving  the  articular  pro- 
cess against  the  walls  of  the  meatus.  Un- 
complicated firactures  either  terminate  in 
recovery  or  in  caries  and  necrosis.  More 
generally,  however,  they  are  complicated 
by  injuries  to  the  membrana  tympani  and 
tympanic  cavity,  the  mastoid  process,  and 
even  to  the  base  of  the  skull.  When  the 
roof  of  the  tympanum  is  implicated  in  the 
fracture,  fatal  meningitis  may  ensue.  The 
membrana  tympani  may  be  injured  by 
direct  penetration  of  foreign  bodies,  by  ex- 
tension of  a  fracture  of  the  base  of  the 
skull,  or  by  sudden  condensation  of  air  in 
the  meatus,  such  as  occurs  in  a  violent 
explosion.  The  prognosis  in  cases  of  in- 
juries of  the  ear  will  depend  on  the  com- 
plications which  exist ;  thus  a  ruptured 
membrane  will,  in  the  majority  of  cases, 
quickly  heal,  with  little  or  no  impairment 
of  hearing,  provided  the  labyrinth  be  not 
involved  in  the  injury.  "While,  on  the  other 
hand,  if  the  labyrinth  is  involved,  the 
prospect  of  recovered  hearing  is  extremely 
doubtful. 

Treatment. — Injuries  of  the  auricle  and 
soft  parts  of  the  external  meatus  should  be 
treated  on  general  surgical  principles.  In 
rupture  of  the  membrane,  the  introduction 
of  fluids  into  the  ear  should  be  carefully 
avoided,  unless  suppuration  is  established. 
In  most  cases  the  membrane  will  speedily 
heal,  but  if  inflammation  ensues,  cold 
compresses  may  be  appHed,  and  a  leech 
or  two  to  the  tragus. 

A.  E.  Cumberbatch. 
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The  symptoms  of  disease  of  the  internal  ear 
are  mostly  subjective,  and,  where  no  lesion 
of  the  tympanic  cavity  affecting  the  labyrinth 
is  present  they  are  generally  included  under : 
(1)  Deafness,  (2)  Tinnitus,  (3)  Giddiness  or 
Auditory  Vertigo,  and  (4)  Nausea  and  Vomit- 
ing. Other  symptoms,  such  as  hearing  a 
double  sound,  hypersesthesia,  &c.,  may  be 
met  with,  but  they  are  so  rare  that  they  do 
not  require  further  notice  here. 

(1)  Loss  of  hearing,  when  the  acoustic 
nerve  is  involved  to  a  marked  extent,  is 
shown  by  the  acuteness  being  lessened 
both  to  aerial  and  osseous  conduction,  the 
latter  being  the  test  on  which  we  mostly 
rely.  If  a  nerve  responds  to  a  sounding 
fork  by  osseous  conduction  better  than  by 
aerial,  and,  compared  with  a  normal  ear, 
is  equally  or  more  sensitive  by  bone-con- 
duction, the  cochlear  structures  correspond- 
ing to  the  tone  of  the  fork  employed  may 
be  considered  healthy.     See  Deafness. 

Cases  arise  in  which  the  range  of  audi- 
tion is  limited  either  by  congenital  non- 
development  or  by  disease,  and  this  can 
only  be  determined  by  the  use  of  numerous 
differently  toned  forks.  Such  cases  are  pro- 
bably not  rare  in  general  nervous  diseases, 
such  as  tabes  dorsalis ;  but  few  investigations 
have  been  made  on  the  point,  and,  as  they 
are  at  present  of  more  interest  to  the  spe- 
cialist than  the  general  practitioner,  they 
need  not  be  farther  dwelt  upon. 

(2)  Tinnitus,  which  may  be  continuous 
or  intermittent,  of  all  characters,  localised 
in  the  ear,  or  extending  over  the  craniimi, 
is  due  to  irritation  of  the  acoustic  nerve. 
It  may  be  the  only  symptom  present,  but 
that  is  not  usual. 

(3)  Giddiness,  or  Auditory  Vertigo,  is 
rarely  followed  by  unconsciousness,  comes 
on  suddenly,  causes  the  subject  thereof  to 
fall  forwards  or  backwards,  or  to  reel  to  one 
side.  It  is  due  either  to  labyrinthine  pres- 
sure, or  to  reflex  cerebellar  irritation. 

(4)  Nausea  is  frequently  associated  with 
the  above,  but  is  not  so  common  as  any  of 
the  others. 

It  must  be  remembered  that  any  of  these 
manifestations  may  occur  from  changes 
outside,  but  acting  upon,  the  labyrinth;  and 
that  the  diagrosis  can  be  effected  only  by 
the  comparison  of  the  perception  of  the 
bony  with  the  aerially  conducted  vibrations, 
the  history  of  the  attack,  the  presence  of  any 
of  the  usual  causes  of  labyrinthine  affection, 
the  symmetry  of  the  loss,  and  the  absence 
of  any  other  change  sufficient  to  cause  a 
temporary  impairment  or  abolition  of  func- 
tion. 


The  Causes  of  the  above  symptoms  are 
very  numerous. 

General  Diseases  of  the  System,  and 
more  especially  the  zymotic  diseases,  scarlet 
fever,  variola,  mumps,  typhus,  diphtheria, 
typhoid  fever,  either  affecting  or  not  affect- 
ing the  middle  ear,  may  cause  such  a  con- 
dition of  hypersemia  of  the  labyrinth  that 
changes  of  a  temporary  or  lasting  character 
are  induced.  To  anaemia,  degenerative  af- 
fections of  the  liver  or  kidney,  disorders 
of  the  digestion,  pregnancy,  lactation,  and 
menstruation,  have  been  attributed  pre- 
judicial influences  on  the  internal  ear.  But 
of  all  the  general  diseases  causing  abeyance 
or  annihilation  of  the  cochlear  function, 
syphihs,  either  congenital  or  acquired,  is 
the  most  frequent. 

Acquired  Syphilis  is  generally  pre- 
ceded by  some  mucous  membrane  affection 
of  the  ear,  but  it  may  attack  the  internal 
ear  suddenly.  It  occurs  in  the  secondary 
or  tertiary  stage,  usually  affects  both  ears, 
and  commonly  produces  the  three  great 
internal  ear  symptoms — deafness,  tinnitus, 
and  giddiness.  The  worst  cases  of  internal 
ear  affection  arismg  from  this  cause  seen  by 
the  writer  have  been  marked  by  the  absence 
of  severe  secondary  symptoms,  and  the  ac- 
companiment of  retinal  changes. 

In  Congenital  Syphilis  the  external  af- 
fections of  the  ear  are  ordinarily  preceded 
by  affections  of  the  external  tunics  of  the 
eye,  and  the  malady  of  the  cochlea  is  gene- 
rally heralded  by  visible  choroidal  and  re- 
tinal changes.    See  Congenital  Syphilis. 

The  origin  of  the  malady  may  arise  in 
the  cranium,  either  from  vascular  changes 
therein,  such  as  aneurism  of  the  basilar  or 
internal  auditory  arteries,  atheroma,  emboH, 
or  haemorrhages ;  or  from  obstruction  in  the 
venous  circulation  of  the  labyrinth,  through 
changes  in  the  superior  petrosal  sinus  or 
other  venous  channels  passing  from  the 
skull.  Meningitis,  cerebral  or  epidemic 
cerebro-spinal,  cerebritis,  apoplectic  condi- 
tions, tumours,  or  abscesses  may,  and  do,- 
cause  alterations  at  the  auditory  centres, 
in  the  course  of  the  portio  moUis,  or  in  the 
labyrinth.  Many  medicinal  substances,  es- 
pecially quinine,  opium,  alcohol,  and  salic- 
ine,  produce  abnormal  conditions  of  the 
labyrinth,  followed  by  tinnitus  and  deaf- 
ness. 

Diseases  of  the  Middle  Ear,  by  causing 
a  rapid  or  continued  pressure  on  the  laby- 
rinth, either  directly  on  the  fenestral  mem- 
branes or  by  indirectly  initiating  reflex 
vasomotor  labyrinthine  changes ;  or,  as  in 
purulent  middle-ear  disease,  by  inducing- 
caj'ies  or  necrosis  of  the  walls  thereof,  may 
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effect  a  transient  or  permanent  alteration  of 
the  delicate  structures  therein  contained. 

Sudden  loud  and  unexpected  noises, 
such  as  the  firing  of  heavy  artillery,  or 
continuous  and  repeated  concussions,  as  in 
boiler-making,  often  give  rise  to  enervation 
of  the  acoustic,  by  causing  a  congested  con- 
dition of  the  parts.  Any  condition,  by  which 
an  excessive  or  decreased  tension  of  the 
fluids  of  the  labjTrinth  arises,  will  act  pre- 
judicially on  the  fragile  membranes  therein 
contained,  and  cause  a  diminution  of  the 
acuteness  of  hearing. 

A  primary  affection  of  the  internal  ear, 
in  which  all  the  symptoms  usually  found  are 
present,  without  marked  cerebral,  spinal,  or 
middle  ear  compUcations,  has  been  described 
by  M.  Meniere,  and  received  his  name.  The 
sufferer  is  attacked  by  sudden  giddiness,  caus- 
ing an  inclination  to  fall  in  one  particular 
-direction,  accompanied  by  nausea,  retching, 
pallor,  and  sweating.  These  may  be  attended 
with  deafness  and  tinnitus  at  the  time,  or 
they  may  come  on  afterwards.  Unconscious- 
ness is  rarely  present,  and  the  vertigo  passes 
off  while  the  tinnitus  and  deafness  remain. 
These  attacks  generally  return  at  varymg 
intervals,  each  being  succeeded  by  an  in- 
crease in  the  deafness  and  the  sounding,  till 
even  the  latter  is  lost,  and  the  acoustic  in- 
sensibihty  is  complete.  "When  this  occurs, 
the  other  symptoms  may  not  return.  The 
pathological  conditions  found  have  been 
accumulations  of  reddish  lymph  in  the  semi- 
circular canals,  without  any  recognisable 
cerebral  lesion. 

The  lahyrinthine  changes  found  are 
numerous,  and  include  the  following,  viz. 
tumours — fibro-vascular  or  cholesteatoma- 
tous — hsemorrhagic  or  serous  extravasations, 
anaemic  or  hyperasmic  conditions,  suppura- 
tive inflammation,  caries,  necrosis,  exostosis 
and  non-development  of  the  fenestras,  vesti- 
bule, semicircular  canals,  or  coclilea. 

Under  the  term  tinnitus  aurium  are 
included  all  subjective  noises  causing  an  ir- 
ritation of  the  ner\ais  acousticus  fi:om  what- 
ever cause  they  arise.  The  kinds  of  tinnitus 
complained  of  are  as  varied  as  the  causes 
assigned  for  them,  and  they  may  arise  in 
any  aural  disease  which  produces  a  change 
of  tension  or  of  circulation,  or  an  u'ritation 
of  the  acoustic  dh-ectly.  They  may  be  oc- 
casioned reflexly  by  changes  in  distant 
organs,  as  in  the  stomach,  liver,  or  teeth. 
The  nerve  may  detect  alterations  in  the 
muscular  contractions  of  the  muscles  of  the 
middle  ear  or  Eustachian  tube,  or  in  the 
blood-flow  through  the  vessels  which  sur- 
round it  or  supply  it.  These  are,  in  reality, 
objective  sounds,  but  are  usually  included 


among  the  subjective,  and  have  been  de- 
scribed as  subjective  entotic  tinnitus. 

The  hallucinations  of  hearing  of  the  in- 
sane are,  in  some  cases,  connected  with 
peripheral  aural  disease,  and  disappear  with 
the  cure  of  that  affection. 

Deaf-mutism  generally  results  from  con- 
genital non-development  of  the  organ,  or 
destruction  of  the  hearing  function,  in  chil- 
dren who  have  not  yet  learned  to  read.  In 
the  former  cases  heredity  plays  a  weighty 
part,  and,  in  these,  the  cm-tailment  of  the 
visual  sense  is  frequently  seen,  esipecially 
retinitis  -pigmentosa,  which  should  always 
be  looked  for  in  deaf-mutes,  the  offspring 
of  consanguineous  parents.  The  abnormal 
conditions  found  in  the  ear  are  complete 
absence  of  the  labyrinth,  non- development 
of  the  semicircular  canals,  absence  of  the 
fenestras,  or  defective  sound- conveying  ap- 
paratus. It  is  found  that  40  per  cent,  of  such 
cases  hear  some  sounds  or  even  words,  and 
it  is  the  cultivation  of  this  little  remnant  of 
hearing  which  has  given  rise  to  the  boasted 
remedies  for  such  sufferers. 

Treatment. — It  wiU  be  seen  from  the 
above  that  the  causes  of  affections  of  the 
internal  ear  are  not  always  discoverable, 
and  that  many  which  are  recognised  are 
beyond  the  skill  of  the  surgeon.  Of  those 
which  may  be  alleviated,  the  cases  arising 
from  middle  ear  affection  stand  first,  and  in 
these  the  local  treatment  of  the  affection  is 
usually  followed  by  amehoration  or  cessation 
of  the  labyrinthine  symptoms. 

In  hypercemia  vesication  over  the  mas- 
toid process,  by  repeated  applications  of 
linimentimi  iodi  or  cantharides,  local  deple- 
tion of  the  stylo-mastoid  supply  by  leeches 
or  Heurteloup's  artificial  leech,  combined 
with  purgatives  and  abstinence  from  al- 
cohol, tobacco,  and  excitement,  are  to  be  re- 
commended. 

In  ancemia,  fresh  air,  regular  exercise, 
nourishing  food,  and  the  exhibition  of  ferru- 
ginous tonics  embrace  the  treatment. 

In  syphilitic  affections  large  doses  of 
iodide  of  potass,  and  mercurial  inunction, 
are  frequently  followed  by  diminution  of  the 
symptoms.  Counter-irritation  of  the  mas- 
toid, and  subcutaneous  injection  of  fi:om  5 
to  10  minims  of  a  two  per  cent,  solution  of 
the  muriate  of  pilocarpine  are  advocated  by 
some. 

To  relieve  subjective  tinnitus,  bromide 
of  potassium  in  20-grain  doses  thrice  daily, 
hydrobromic  acid  in  15  to  20-minim  doses 
as  frequently,  and  the  chloride  of  ammo- 
nium in  10  to  20-grain  doses  have  been 
found  more  useful  than  other  internal  re- 
medies.    Counter-irritation  of  the  external 


i 


Ear.  Middle,  Diseases  of  the 


421 


meatus  or  mastoid,  the  injection  of  chloro- 
form or  sulphuric  ether  vapour  through  the 
Eustachian  tube,  the  hypodermic  injection 
of  morphia,  and  the  incising  of  the  mem- 
brana  tympani,  have  all  been  extolled,  but, 
though  sometimes  beneficial,  are  generally 
found  wanting. 

In  acoustic  paralysis,  the  use  of  strychnia 
or  phosphorus  is  occasionally  serviceable. 
The  continuous  galvanic  current  has  been 
often  employed,  and  has  met  with  varying 
success. 

In  Meniere^ 8  disease,  gentle  purgatives, 
rest  in  bed,  and  slight  counter-irritation  to 
the  neck,  are  all  that  are  required  for  a  short 
time.  Should  the  symptoms  continue,  large 
doses  of  quinine — 5  to  10  grains  three  times 
daily — are  given  by  Charcot,  while  digitalis, 
the  bromides,  and  the  actual  cautery  to  the 
mastoid,  are  employed  by  others. 

In  deaf-mutism,  with  the  treatment  of 
any  lesion  which  can  be  detected,  the  educa- 
tion by  hp-reading  and  the  articulate  speech 
system,  which  strengthens  the  organs  of 
speech  and  breathing,  and  places  the  suf- 
ferer in  a  position  in  society  far  above  what 
could  have  been  hoped  for  before  the  system 
was  introduced,  is  to  be  carefully  carried  out 
under  experienced  teachers. 

W.  Laidlaw  Purves. 

EAR,  MIDDLE,  Diseases  of  th(.— 
Acute  Catarrh. — Whatever  causes  acute 
congestion  of  the  naso-pharyngeal  mucous 
membrane,  such  as  severe  cold,  the  exan- 
themata, &c.,  may  give  rise  to  acute  catarrh 
of  the  middle  ear.  The  attack  begins  with  a 
sense  of  fulness  in  the  head  followed  by  pain, 
which  may  be  severe,  though  not  usually 
so.  There  is  duhiess  of  hearing,  which  soon 
increases  to  more  or  less  marked  deafness. 
Sometimes  tinnitus  is  present,  and  even 
giddiness,  and  in  severe  cases  there  is  some 
febrile  disturbance.  On  examination  the 
meatus  usually  presents  a  normal  appear- 
ance, or  is  but  slightly  congested  superiorly, 
close  to  the  membrane  ;  it  is  rarely  narrowed 
by  subdermoid  effusion.  When  the  attack 
is  sUght,  the  membrane  shows  but  little 
change  beyond  a  dimness  of  its  pohshed 
surface,  but  if  more  severe,  there  is  redness 
of  its  upper  posterior  segment,  or  even  of 
the  entire  surface.  The  cone  of  light  is 
altered  in  position  or  may  disappear.  Some- 
times the  effusion  of  fluid  into  the  tympanic 
cavity  is  so  great  as  to  cause  bulging  or  even 
rupture  of  the  membrane.  When  the  latter 
occurs,  the  perforation  speedily  heals  when 
the  tension  is  reUeved.  The  Eustachian 
tube  is  either  narrowed  or  closed  by  the 
swelhng   of  its  lining  membrane  and  by 


accumulation  of  mucus.  The  termination 
of  the  case  will  depend  very  much  on  the 
severity  of  the  attack  and  the  condition  of 
the  patient's  general  health.  When  mild 
the  attack  often  subsides  without  treatment, 
but  severe  cases,  if  neglected,  either  end  in 
the  formation  of  an  abscess  or  lapse  into  the 
chronic  form  of  disease. 

Treatment. — If  the  attack  is  not  severe, 
confinement  to  the  house  for  a  day  or  two, 
astringent  applications  to  the  throat,  and 
the  use  of  Politzer's  air-douche,  will  be 
sufficient  to  effect  a  cure.  In  severe  cases,  in 
addition  to  this  treatment,  a  leech  should  be 
apphed  to  the  tragus  and  warm  fomentations 
to  the  ear,  or  warm  water  with  a  Httle  lau- 
danum should  be  instilled  into  the  meatus. 
If  the  membrane  is  distinctly  bulging,  great 
rehef  will  be  afforded  by  puncturing  it  with 
a  double-edged  cutting  needle.  When  there 
is  free  secretion  from  the  naso-pharyngeal 
cavity,  a  warm  nasal  douche  (Boracis  et 
Sodse  carb.  aa  gr.  v.  ad  Aq.  f^j.)  should  be 
used  for  a  few  days. 

Chronic  Catarrh. — Various  pathologi- 
cal conditions  are  included  under  the  term 
chronic  catarrh  of  the  tympanum ;  but  as  in 
so  limited  a  space  it  is  impossible  to  describe 
all  the  symptoms  met  with,  only  a  general 
description  of  the  disease  can  be  given.  It 
probably  never  commences  as  a  chronic 
affection,  but  is  the  result  of  repeated  and 
shght  subacute  attacks,  or  of  a  single  acute 
one.  Even  in  the  case  of  boiler-makers, 
engine-drivers,  &c.,  a  low  form  of  inflamma- 
tion is  probably  started  by  repeated  con- 
cussions of  the  membrane.  Constitutional 
syphilis,  gout,  rheumatism,  gestation,  and 
heredity  are  predisposing  causes.  The 
symptom  generally  first  observed  is  hard- 
ness of  hearing,  particularly  in  general  con- 
versation ;  this  is  soon  followed  by  tinnitus, 
although  this  symptom  may  be  noticed  by 
the  patient  before  any  difference  in  the 
hearing  power  is  detected.  The  deafness 
often  increases  so  gradually  that  it  has  pro- 
bably been  in  existence  some  time  before 
the  patient  notices  it,  especially  when  one 
ear  only  is  affected.  The  hearing  power 
varies  in  many  cases  with  the  state  of  the 
weather  and  the  patient's  health,  being! 
worse  in  cold  damp  weather  or  after  fatigue  ;  I 
pain  is  rarely  present,  and  is  never  severe.  | 
Sometimes  the  patient  complains  of  giddi- 
ness, or  actually  falls  when  walking,  and 
this  even  where  there  is  no  proof  of  organic 
lesion  in  the  labyrinth.  Sometimes  there 
is  a  sense  of  tightness  in  the  head,  and'  a 
feeling  as  of  the  ears  being  closed  by  some 
foreign  body.  In  certain  cases  patients  can 
hear  better  in  a  noise,  as  when  driving  in  a 
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cab  or  railway  carriage.  On  examination 
the  meatus  appears  dry  and  shining;  occa- 
sionally it  contains  impacted  cerumen,  the 
removal  of  which,  however,  does  not  im- 
prove the  hearing.  The  appearance  of  the 
membrane  varies  greatly;  sometimes  un- 
altered, it  more  generally  is  whitish  or 
^  brownish  in  hue.  No  congestion  is  visible, 
unless  a  slight  subacute  attack  be  present. 
At  times  the  anterior  segment  is  de- 
pressed, in  which  case  the  handle  of  the 
I  malleus  is  sharply  defined ;  at  others  the 
entire  membrane  is  depressed  and  the  handle 
of  the  malleus  is  tilted  backwards  and  in- 
wards. Opacities,  calcareous  deposits,  and 
thin  spots,  the  result  of  atrophy  of  the  mem- 
brane, are  occasionally  seen.  The  cone  of 
\  light  becomes  more  horizontal,  or  is  broken 
I  into  one  or  more  points.  Rhinoscopic  exa- 
mination may  show  the  Eustachian  tubes 
obliterated  by  cicatricial  bands,  variously 
distorted  and  drawn  out  of  place,  or  simply 
narrowed.  The  pharyngeal  mucous  mem- 
brane is  swollen  and  congested,  granular,  or 
dry  and  pallid ;  in  children  adenoid  vegeta- 
tions in  the  roof  of  the  pharynx  are  often 
found.  The  prognosis  of  chronic  catarrh  is 
not  altogether  favourable.  Much  depends 
on  the  age  of  the  patient,  the  duration  of 
the  disease,  and  the  liability  to  frequent 
subacute  attacks.  If  the  patient  is  gouty  or 
rheumatic,  if  deafness  is  hereditary,  or  if 
the  disease  has  extended  to  the  labyrinth, 
the  prognosis  is  unfavourable.  Patients 
who  hear  better  in  a  noise,  in  the  writer's 
experience,  never  improve  under  treatment. 
Treatment. — The  nose  and  pharynx 
must  first  be  thoroughly  investigated,  and, 
where  necessary,  restored  as  far  as  possible 
to  a  healthy  condition  {see  Nose  ;  Pha- 
rynx), and  any  disorder  of  the  general 
health  rectified.  Astringents  should  be  ap- 
plied to  the  throat  in  the  form  of  spray, 
lozenge,  or  gargle,  and  the  tympanum  in- 
flated every  third  or  fourth  day,  by  means 
of  Politzer's  bag  or  the  Eustachian  catheter. 
In  the  vvriter's  experience,  the  introduction 
of  lotions  and  vapours  into  the  tympanic 
cavity  is  very  rarely  of  any  benefit,  and 
frequently  does  harm;  while  making  an 
artificial  opening  in  the  membrane,  incision 
of  the  posterior  fold,  division  of  the  tensor 
tympani,  &c.,  are  operations  to  be  under- 
taken only  by  experts,  and  are  rarely 
attended  with  success.  Under  appropriate 
treatment  some  cases  of  chronic  catarrh 
are  greatly  improved  and  others  sHghtly  so, 
whilst  a  large  percentage  unfortunately  de- 
rive no  benefit.  Some  cases  improve  for  a 
time  under  treatment,  but  relapse  as  soon 
as  this  ceases. 


Acute  Purulent  Catarrh  is  separated 
from  the  non-purulent  variety,  mainly  for 
clinical  convenience.  It  arises  under  the 
same  conditions,  and  the  symptoms  of  the 
two  are  undistinguishable  at  first ;  indeed, 
it  is  often  impossible  to  say,  at  the  outset 
of  an  attack,  whether  it  will  end  in  suppura- 
tion or  not.  In  the  suppurative  variety  the 
symptoms  are  generally  more  severe,  and 
the  pain  greater.  After  a  while  the  abscess 
bursts  through  the  tympanic  membrane, 
and  the  pain  subsides  or  ceases.  Examina- 
tion of  the  ear,  after  cleansing,  discovers 
a  perforation  in  the  membrane,  which  is 
usually  single,  but  may  be  double.  At  first 
irregular  in  shape,  it  soon  becomes  more  or 
less  circular,  and  varies  greatly  in  size  and 
in  situation.  The  epithelial  lining  of  the 
meatus  and  tjrmpanic  membrane  is  whitish, 
sodden,  and  often  shed  in  places;  where 
this  has  occurred,  the  dermis  is  of  a  bright 
red  colour.  Occasionally,  owing  to  some 
abnormality  of  the  meatus  or  to  the  swell- 
ing of  its  walls,  the  perforation  cannot  be 
seen ;  when  such  is  the  case,  the  peculiar 
whistling  sound  heard  on  auscultation, 
during  inflation  of  the  tympanum,  will 
prove  the  existence  of  a  perforation. 

Treatment. — The  patient  should  be  con- 
fined to  the  house  at  first,  and  a  simple 
saline  aperient  administered.  The  pain 
should  be  combated  by  hot  or  cold  com- 
presses and  warm  instillations,  or,  these 
failing  to  afford  relief,  by  leeches  applied 
to  the  tragus.  Politzer  strongly  recom- 
mends the  application  to  the  side  of  the 
head  of  a  piece  of  cotton-wool,  sprinkled 
with  a  mixture  of  equal  parts  of  olive  oil  and 
chloroform.  When  the  throat  is  affected, 
as  is  usually  the  case,  an  astringent  gargle 
should  be  ordered,  or  the  throat  painted 
with  nitrate  of  silver  (Argenti  nit.  gr.  xv. 
ad  Aq.  f^j.)  or  chloride  of  zinc  (Zinci  chlor. 
gr.  XX.  ad  Aq.  f^j.)  If  the  membrane  is  dis- 
tinctly bulging,  immediate  relief  is  afforded 
by  incising  it,  and  so  assisting  the  escape 
of  matter.  When  there  is  swelling  and 
tenderness  over  the  mastoid  process,  whicli 
are  not  relieved  by  leeching,  a  free  incision 
may  be  made  down  to  the  bone.  After  the 
first  severity  of  the  attack  has  subsided,  the 
ear  should  be  syringed  night  and  mornmg, 
and  some  astringent  lotion  used.  (Some  of 
the  most  eflSicient  lotions  for  this  purpose 
are  Zinci  sulph.  and  Acidi  boracici  aa  gr.  iv.. 
ad  Aq.  f^j.;  Acidi  boracici  gr.  x.  ad  Alcohol 
fgj. ;  Liq.  plumbi  subacetatis  and  Alcohol, 
equal  parts ;  Zinci  sulph.  gr.  v. ;  Acid,  car- 
bol.  gr.  ij.  ad  Aq.  f3J.)  Inflation  by  Val- 
salva's or  PoUtzer's  method,  previously  to 
syringing,  will  greatly  facihtate  the  removal 


Ear,  Middle,  Diseases  of  the 


423 


of  the  discharge  from  the  tympanic  cavity. 
This  inflation  serves  also  to  preserve  the 
patency  of  the  Eustachian  tnbe. 

Chronic  Purulent  Catarrh. —  This  af- 
fection is  the  result  of  the  previous  acute 
form,  and  is  very  common  in  young  people. 
The  discharge  is  often  profuse  and  offensive. 
The  perforation  in  generally  large,  and  at 
tunes  almost  the  entire  membrane  is  de- 
stroyed, in  which  case  the  malleus  and  incus 
have  disappeared.  The  mucous  membrane 
of  the  tympanic  cavity  can  be  seen,  red 
and  swollen.  Often  polypi  are  present, 
either  springing  from  the  cavity  or  from 
the  meatus,  or  both.  If  the  perforation  be 
small,  and  the  membrane  is  denuded  of 
epithelium,  red,  and  oedematous,  this  may 
be  easily  mistaken  for  a  polypus. 

Treatment. —  The  ear  must  be  kept 
scrupulously  clean,  being  syringed  two  or 
three  times  a  day,  according  to  the  copious- 
ness of  the  discharge  ;  after  each  cleansing, 
the  meatus  is  to  be  dried,  and  powdered 
boracic  acid  blown  into  it.  (The  barrel  of  a 
quill,  with  a  piece  of  india-rubber  tubing 
attached,  makes  a  very  convenient  appa- 
ratus for  this  purpose.)  If  powdered  boracic 
acid  fails,  some  astringent  lotion  should  be 
tried,  and  where  the  mucous  membrane  of 
the  tympanic  cavity  is  much  swollen,  ab- 
solute alcohol  is  the  best  appHcation.  This 
should  be  diluted,  at  first,  with  an  equal 
quantity  of  water,  and  gradually  increased 
in  strength.  Inspissated  pus  clogging  the 
meatus  and  tympanum,  and  not  readily  re- 
moved by  syringing,  may  first  be  softened 
with  a  warm  solution  of  carbonate  of  soda 
(gr.  X.  ad  Aq.  f^j.)  Narrowing  or  obstruc- 
tion of  the  Eustachian  tube  must  be  dealt 
with  by  means  of  PoHtzer's  bag  or  the 
catheter. 

The  Aetificial  Drum. — After  curing 
the  purulent  catarrh,  should  the  perforation 
not  close,  and  marked  deafness  remain,  the 
hearing  may  often  be  greatly  improved  by 
means  of  the  artificial  drum.  Without 
stopping  to  discuss  the  modus  operaiid/i  of 
this  drum,  it  may  be  stated  that  there  are 
two  varieties,  Yearsley's  and  Toynbee's ; 
all  others  are  but  modifications  of  these. 
The  former  is  made  by  moistening  a  piece 
of  absorbent  wool  and  roUing  it  into  a  thin 
plug,  about  an  inch  long.  This  is  passed, 
with  a  pair  of  forceps  specially  made  for 
the  purpose,  till  it  is  in  contact  with  the 
membrane.  When  the  right  spot  is  dis- 
covered, against  which  the  plug  should 
press,  the  patient  is  at  once  conscious  of  an 
improvement  in  his  hearing.  Several  trials 
are  usually  required  before  success  is  at- 
tained.    Toynbee's  drum  consists  of  a  thin 


circular  disc  of  india-rubber,  fastened  to  a 
piece  of  silver  wire,  long  enough  to  allow 
the  disc  to  reach  the  membrane,  the  disc 
being  cut  of  the  requisite  size  and  shape 
before  introduction.  When  a  satisfactory 
result  is  obtained,  the  patient  must  be  in- 
structed how  to  adjust  the  drum  for  himself. 
The  cotton-wool  has  the  advantage  over  the 
india-rubber  of  being  less  irritating  to  the 
ear,  and  can  be  moistened  with  various 
astringents  in  cases  where  the  discharge 
has  not  quite  ceased ;  but,  if  used,  it  must 
be  changed  daily. 

Complications. — Various  compHcations 
may  arise  in  the  comrse  of  chronic  suppura- 
tion of  the  middle  ear.  I.  Polypi.  II.  Mas- 
toid disease.  III.  Caries  and  Necrosis. 
IV.  Meningitis  and  Cerebral  Abscess.  V. 
Phlebitis  and  Pyaemia. 

I.  Polypi. — These  may  arise  during  an 
attack  of  acute  inflammation  of  the  meatus, 
but  more  frequently  during  chronic  purulent  • 
catarrh  of  the  middle  ear.  They  usually 
spring  from  the  tympanic  cavity,  the  mem- 
brana  tympani,  or  the  external  meatus. 
Varying  in  colour  from  greyish-pink  to 
bright  red,  smooth  or  raspberry-like  on  the 
surface,  pedunculated  or  sessile,  they  vary 
greatly  in  size. 

Treatment. — Small  polypi,  arising  in 
the  external  meatus,  can  be  readily  extracted 
with  a  small  pair  of  urethral  forceps ;  when 
larger,  with  Wilde's  snare.  Those  arising 
in  the  tympanic  cavity  may  be  removed 
with  various  instruments ;  but,  on  the  whole, 
Wilde's  snare  is  the  best.  Fixing  the  pa- 
tient's head,  insert  the  largest  speculmn 
possible,  and  throwing  a  strong  light  on  the 
ear,  pass  the  loop  of  wire  over  the  tumour, 
till  the  resistance  due  to  the  wire  reaching 
the  pedicle  is  felt,  and  then  cut  through  the 
growth.  Should  there  be  a  difficulty  in 
severing  the  pedicle,  owing  to  its  toughness, 
it  is  better  to  rotate  the  instrument  several 
times,  and,  dividing  the  wire  close  to  the 
ear,  withdraw  the  snare,  rather  than  run 
the  risk  of  snapping  the  wire  by  putting 
too  great  a  strain  on  it ;  in  a  few  days  the 
tumour  will  slough.  The  simplest  method 
of  removing  a  large  firm  polypus  is  to  seize 
it  with  a  pair  of  small  dressing  forceps,  and 
twist  it  off  at  the  pedicle  by  rotating  the 
instrument. 

II.  Mastoid  Disease. — This  occurs  in  two 
forms :  a.  periostitis,     /3.  muco-endostitis. 

a.  The  symptoms  are — great  pain,  often 
radiating  over  the  side  of  the  head,  redness 
and  swelling  behind  the  affected  ear,  which 
often  stands  out  more  prominently  than 
the  other;  there  is  also  some  febrile  dis- 
turbance.    After    an    interval,   fluctuation 
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can  be  detected.  Occasionally  the  abscess 
bursts  into  the  mastoid  cells,  in  addition  to 
opening  on  the  surface.  Sometimes  the 
abscess  will  burrow  beneath  the  muscles  at 
the  back  of  the  neck,  and  may  reach  as  far 
as  the  foramen  magnum ;  at  others  it  will 
track  downwards  beneath  the  sterno-mas- 
toid  muscle  as  far  as  the  root  of  the  neck. 

/3.  This  affection  may  be  primary,  al- 
though it  is  usually  a  compHcation  of  middle 
ear  disease.  The  symptoms  are  deep-seated 
pain  and  tenderness  only  on  making  firm 
and  prolonged  pressure ;  swelling  and  red- 
ness are  not  marked  symptoms,  and  may 
be  absent.  "V^^hen  severe,  indications  of 
cerebral  irritation  may  exist,  such  as  giddi- 
ness, tinnitus,  squint,  vomitmg,  &c.  Some- 
times the  abscess  makes  its  way  through 
the  mastoid  process;  at  others  it  bursts 
into  the  cranial  cavity.  Earely,  instead  of 
an  abscess  forming,  the  inflammatory  pro- 
ducts ossify,  and  the  mastoid  cells  are  con- 
verted into  solid  bone  (osteo-sclerosis.) 

Treatment. — If  matter  can  be  detected, 
the  abscess  should  be  freely  opened ;  but  if 
not,  leeches  should  be  applied  to  the  mastoid 
process,  and  these  failing  to  afford  relief,  an 
incision  down  to  the  bone  must  be  made. 
Sometimes  the  meatus  is  much  narrowed 
by  oedema  or  by  the  pressure  of  matter 
which  has  burrowed  posteriorly  beneath 
the  periosteum ;  in  either  case  the  right 
treatment  is  free  incision.  The  discharge 
from  the  tympanum  should  be  encouraged 
for  a  time  by  hot  fomentations  and  syi-inging 
with  warm  water,  and  if  a  poljrpus  be  pre- 
sent it  should  be  removed  without  delay. 
Should  symptoms  of  brain-mischief  super- 
vene, the  mastoid  process  must  be  trephined ; 
in  doing  this,  great  care  must  be  taken  to 
avoid  wounding  the  lateral  sinus. 

III.  Caries  and  Necrosis. — This  is  also 
another  not  uncommon  comphcation  of 
chronic  suppuration.  Almost  any  part  of 
the  temporal  bone  may  be  attacked;  the 
mastoid  process,  the  tympanic  cavity,  the 
meatus,  the  boundary  wall  of  the  lateral 
sinus,  or  the  petrous  portion  containing  the 
labyrinth.  Often  the  diagnosis  is  readily 
made,  as  when  the  mastoid  process,  or  pos- 
terior wall  of  the  meatus,  is  affected ;  but 
when  the  deeper  parts  are  involved,  it  may 
be  impossible  to  ascertain,  with  certainty, 
the  presence  of  dead  bone,  although  this 
may  often  be  suspected.  There  are  no 
special  s^onptoms  indicating  dead  bone, 
but  paralysis  of  the  portio  dura  in  the 
course  of  a  chronic  purulent  catarrh,  a 
watery  and  offensive  discharge,  and  poly- 
poid granulations  in  the  ear,  resisting  treat- 
ment, are  all  suspicious  signs.     Where  it 


can  be  done  with  safety,  dead  bone  shoultl 
be  removed. 

IV.  Meningitis  and  Cerebral  Abscess. — 
Cerebral  abscess  has  been  found,  post  mor- 
tem, in  cases  of  otorrhea,  where  no  sign  of 
caries  or  necrosis  could  be  detected.  More 
frequently,  however,  a  diseased  condition 
of  the  temporal  bone  is  the  exciting  cause. 
When,  in  the  course  of  purulent  middle-ear 
catarrh,  there  is  a  rise  of  temperature,  with 
headache,  photophobia,  optic  neuritis,  and 
vomiting,  there  is  strong  presumption  that 
intracranial  mischief  has  supervened,  the 
symptoms  of  which  need  not  here  be  fur- 
ther detailed.     See  Encephalitis. 

A.  E.  CUMBERBATCH. 

EBURlSrATION.  See  Osteo-arthritis. 

ECRASEUR. — This  is  an  instrument 
for  removing  growths  or  diseased  parts  by 
the  gradual  tightening  of  a  loop  of  wire  or 
other  material.  The  parts  are  crushed 
through,  and  vessels  of  considerable  size 
may  be  divided  without  any  haemorrhage 
whatever.  The  essential  part  of  the  instru- 
ment is  a  loop  of  wire,  wire  rope,  or  chain, 
which  can  be  reduced  in  size  by  a  me- 
chanism in  a  suitable  handle.  The  ends  of 
the  loop  are  passed  through  a  canula,  or  an 
eye  at  the  end  of  the  handle.  Thence  the 
wires  are  conducted  to  the  handle,  one  end 
being  attached  to  a  fixed  point,  the  other  to 
a  button  connected  with  a  screw,  by  turn- 
ing which  the  wire  is  dra^vn  down,  the  loop 
diminished,  and  the  encircled  parts  con- 
stricted and  divided.  The  length  of  the 
canula  and  handle  and  the  play  of  the 
movable  button  will  depend  upon  the  size 
of  the  loop  required,  and  the  depth  of  the 
cavity  in  which  the  growth  is  situated. 

Two  modes  of  reducing  the  loop  are  in 
use — one,  as  mentioned  above,  where  by  the 
turning  of  a  screw  the  movable  end  of  the 
wire  is  drawn  down,  and  the  other  a  rack 
movement.  The  handle  in  the  screw  form 
is  a  revolving  bar  or  wheel ;  in  the  rack 
form  a  bar  working  by  a  side-to-side  tilting 
movement,  which  tightens  the  chain  link 
by  link.  Where  the  part  to  be  removed 
can  be  surrounded,  as  in  a  pedunculated 
tumour,  the  loop  is  either  placed  over  the 
growth,  or  one  end  guided  round  the  pedicle. 
Where  this  cannot  be  done,  as  in  removing 
portions  of  the  tongue,  the  wire  is  carried 
through  at  the  desired  point  or  points  by  a 
needle  or  canula,  and  the  parts  severed  bi 
one  or  more  places.  The  loop  may  be  pre- 
vented from  slipping  by  transfixing  the  part 
with  stout  harelip  pins,  or  a  sort  of  pedicle 
formed  by  dividing  the  mucous  membrane. 
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for  example,  at  the  side  of  the  tongue.  The 
loop  must  be  tightened  slowly,  and  after 
every  few  turns  the  action  must  be  for  a  few 
moments  stopped  altogether,  to  allow  time 
for  coagulation  to  take  place,  and  for  the 
slower  division  of  the  parts.  In  this  way 
no  haemorrhage  need  occur  at  all,  and  the 
wire  is  less  liable  to  break. 

Somewhat  modified,  the  ecraseur  is  used 
in  removing  polypi  from  the  ear  and  nose, 
the  instrument  being  called  a  snare. 

Charters  J.  Symonds. 

ECTHYMA.— At  a  time  when  skin- 
diseases  were  regarded  solely  as  forms  of 
eruption,  without  taking  fully  into  con- 
sideration their  other  important  features, 
ecthyma  was  regarded  as  a  definite  pus- 
tular disease.  This  is,  however,  no  longer 
the  case,  and  the  name  '  ecthyma '  might 
with  advantage  be  dropped  out  of  our 
nomenclature.  It  is,  however,  still  used  to 
indicate  a  large  pustule,  formmg  a  conical 
scab,  and  somewhat  resembling  a  super- 
ficial boil.  It  is  met  with  among  the  poor 
and  badly  fed,  in  such  diseases  as  scabies, 
phthiriasis,  and  eczema. 

Egbert  Liveing. 

ECTOPIA  VESICA  and  EPISPA- 
DIAS. —  The  peculiar  deformity  of  the 
bladder  here  treated  of  is  always  attended 
by  a  deficiency  of  the  anterior  or  upper  wall 
of  the  urethra,  constituting  the  deformity 
of  epispadias.  Slighter  degrees  of  the  latter 
deformity  are  frequently  found  without  the 
ectopia,  but  all  the  cases  of  ectopia  vesiccB 
in  the  male  which  the  writer  has  seen, 
amounting  to  between  sixty  and  seventy, 
have  been  coexistent  with  epispadias.  Many 
of  these  cases  have  been  present  in  sickly- 
looking  children  and  youths,  not  infre- 
quently the  subjects  of  tuberculosis.  The 
proportion  of  females  to  males  is  very  small 
— not  more  than  one  in  ten  cases. 

Sometimes  there  are  evidences  of  do:; 
generation  of  the  kidnevs  similar  in  its 
paiKoiogy  10  tne  ordinary  surgical  kidney, 
with  cystic  degeneration,  and  dilated  pelvis 
and  ureters.  This  condition  is  brought  about 
by  granular  growths  on  the  mucous  mem- 
brane of  that  portion  of  the  deformed 
bladder  upon  which  the  ureters  open, 
causing  obstraction  to  the  flow  of  urine. 
The  papillary  orifices  are  irritated  and  in- 
flamed by  the  friction  of  the  clothes,  and 
often  present  a  warty  appearance,  with  a 
rough  surface  discharging  muco-pus,  a  con- 
dition resembling  somewhat  that  of  granular 
conjunctiva  induced  by  entropion  in  the 
eyelids.     These  growths  and  thickening  of 


the  papillary  orifice  produce  the  ordinary 
effects  of  obstruction  in  the  urinary  pas- 
sages, first  shown  by  dilatation  and  hyper- 
trophy of  the  ureters,  and  secondarily 
affecting  the  pelvis  of  the  kidney.  Some- 
times a  muco-purulent  secretion  issues  from 
the  orifice.  In  these  cases  a  degree  of 
albuminuria  greater  than  is  accounted  for 
by  the  local  cystitis  is  found. 

But  frequently  no  such  signs  of  the 
condition  of  the  secreting  structure  of  the 
kidney  are  to  be  found,  and  great  circum- 
spection is  required  before  the  surgeon 
should  attempt  to  relieve  this  deplorable 
condition  of  the  patient  by  operation.  In 
the  experience  of  forty  cases  operated  on 
by  the  writer,  a  fatal  result  chiefly  firom  tliis 
cause,  previously  undetected,  has  occurred 
in  four  cases. 

The  condition  of  ectopia  vesicce  is  per- 
fectly compatible  with  life  prolonged  to  a 
considerable  length,  and  even,  it  is  said, 
with  the  power  of  procreation.  The  writer 
has  seen  cases  in  which  the  patient  has 
reached  the  age  of  fifty  to  sixty  years. 
Females  thus  affected  have,  in  some  cases, 
borne  children. 

Not  uncommonly  the  sex  of  the  patient 
has  been  mistaken,  and  partly  from  this 
error,  and  partly  fi-om  the  greater  con- 
venience of  the  dress,  the  miserable  patient 
has  been  brought  up  as  a  female — the 
smallness  of  the  testes,  placed  in  a  large 
labial  fold  of  skin,  leading  to  ignorance  of 
their  presence  and  meaning.  This  serious 
mistake  is  further  promoted  by  the  great 
width  of  the  hips,  and  the  waddling  gait 
induced  by  the  pelvic  deformity,  and  by 
the  feminine  mode  of  micturition  rendered 
necessary  by  the  open  bladder,  in  cases 
where  the  urine  is  retained  for  a  short  time 
in  the  dilated  ureters. 

The  patient  is  usually  first  seen  by  the 
surgeon  during  infancy  or  childhood.  In 
the  hypogastric  region  the  site  of  the  mans 
veneris  is  occupied  by  a  red  vascular-looking 
projection,  presenting  a  mistakable  simi- 
larity to  a  neevus  or  malignant  tumour,  and 
reaching  down  to  and  involving  the  dwarfed 
and  epispadiac  penis.  In  the  female  it  ends 
in  a  split  clitoris,  and  merges  into  the  Ic^ia 
minora  on  each  side.  But  it  will  be  ob- 
served that,  when  the  child  coughs  or  cries, 
the  tumour  will  become  tense  and  protrude 
in  the  way  of  a  hernia,  and  probably  a 
spurt  of  urine  may  jet  out  of  two  prominent 
conical  elevations  at  the  lower  part,  just 
above  the  stxmted  penis.  When  the  jet  is 
decided,  this  indicates  always  a  certain 
amount  of  dilatation  of  the  ureters.  The 
jiBt    of  urine    may  also   be    produced   by 
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depressing  the  penis  and  thus  clearing  the 
uretal  orifices.  It  will  be  noticed,  also,  that 
there  seems  to  be  a  total  absence  of  the 
navel  cicatrix,  rendering  the  upper  and 
middle  regions  of  the  abdominal  wall  very 
pecuhar  in  appearance. 

Careful  examination  will  show  that  just 
on  the  upper  margin  of  the  red  protruding 
mass  is  a  crescentic  border  of  cicatricial 
tissue,  which  really  represents  the  upper  or 
omphalo-mesenteric  part  of  the  umbilicus. 
Above  this  will  be  seen  and  felt,  in  the 
median  line — especially  when  the  recti  ab- 
dominis are  put  into  action — a  flat  surface, 
hard  and  resisting,  of  from  an  inch  to  two 
or  even  three  inches  wide,  bounded  on  each 
side  by  the  recti  muscles,  and  tapering  up- 
wards to  the  ensiform  cartilage.  This  is 
the  widened  and  expanded  linea  alba,  and 
the  structures  covering  the  peritoneum  here 
are  sometimes  very  thin,  although  tough 
and  resisting.  The  skin  over  this  inter- 
rectal  interval  is  smooth,  and  usually  free 
from  hairy  growth.  The  recti  are  separated 
by  the  whole  extent  of  the  wide  divergence 
of  the  superior  rami  of  the  pubes  from  the 
median  Ime. 

The  penis  is  flattened  out  and  stunted 
in  length,  and  is  applied  closely  to  the  lower 
surface  of  the  exposed  bladder  between  the 
uretal  papillae.  On  depressing  it  will  be 
seen  the  urethral  groove,  showing  the  various 
urethral  ducts  and  follicles,  including  those 
of  the  prostatic  urethra.  The  prepuce  is 
usually  somewhat  large,  and  depends  like  a 
dewlap,  with  the  frsenima  preputii  in  the 
centre  attached  to  the  lower  part  of  the 
corona  of  the  glans  penis.  The  scrotum  is 
wide,  shallow,  and  generally  large,  and  often 
the  testes  are  normally  placed.  But  some- 
times the  dartos  development  is  small  and 
deficient,  and  the  testes  are  in  the  groin. 
On  each  side  of  the  penis  and  exposed 
bladder  is  seen  an  elevation  or  protuber- 
ance, which  is  caused  by  the  forward 
projection  of  the  pubic  angles  and  then*  in- 
complete symphysial  surfaces.  Under  the 
penis  and  below  these  projections  can  be 
felt  a  resisting  ligament,  which  is  found  on 
dissection  to  be  the  strengthened  and  largely 
developed  lower  or  suburethral  fibres  of 
the  triangular  ligament  of  the  urethra.  The 
subpubic  ligament  and  upper  or  supra- 
urethral  part  of  the  triangular  ligament 
are,  of  course,  wanting.  Frequently  there  is 
found,  on  one  or  both  sides,  an  oblique  in- 
guinal hernia,  with  the  testis  below,  either 
in  the  scrotmn  or  above  it.  This  additional 
abnormahty  necessitates  great  care  in  dis- 
secting up  flaps  while  operating  o\'er  the 
sac  of  the  inguinal  rupture. 


The  perinseum  in  these  cases  is  short, 
and  the  anus  placed  somewhat  more  for- 
ward, and  with  a  more  anterior  direction  at 
the  orifice,  than  is  natural.  The  thighs  are 
seen  to  be  more  separated  from  each  other, 
and  the  pelvis  and  perineum  wider  than 
natural,  giving  an  appearance  and  gait 
similar  to  that  of  a  largely  developed  female 
pelvis.  The  pelvic  skeleton  in  these  cases 
is  so  peculiar  that  any  of  the  bones  forming 
it  can  be  easily  and  separately  recognised  by 
the  anatomist  as  affected  by  this  deformity. 
The  pubes  are  separated  to  the  extent  of 
from  two  to  four  inches,  the  superior  rami 
shortened  and  directed  forwards,  and  the 
obturator  foramen  diminished  in  size,  nar- 
rowed, and  turned  outwards.  The  ihac  bones 
are  straightened  out  more  than  normal.  The 
sacrum  is  very  peculiar.  The  lateral  curve, 
instead  of  being  concave,  is  flattened  out 
or  even  convex,  with  the  ilio-sacral  facets 
turned  more  outwards  than  normal,  while 
the  vertical  curve  is  straightened. 

The  patient  suffers  much  from  the  con- 
stant flow  of  urine,  together  with  the  fric- 
tion of  the  clothing  upon  the  exposed  and 
inflamed  surface  of  the  bladder.  When 
from  errors  of  diet  or  hot  weather  the 
urine  is  rendered  irritating,  the  suffering  is 
greatly  increased,  and  the  unhappy  patient 
is  truly  an  object  of  commiseration  and 
pity. 

Treatment  for  the  relief  of  ectopia 
vesicae : — Some  years  ago  Mr.  John  Simon 
proposed  an  operation  for  the  relief  of  this 
deformity,  which  consisted  in  making  a 
communication  from  the  base  of  the  im- 
perfect bladder  between  the  ureters  into 
the  rectum.  The  intention  was  to  make 
this  communication  permanent,  and  then  to 
cover  the  bladder  entirely  with  skin.  Mr. 
Lloyd  also  performed  this  operation  upon  a 
patient.  The  patients  operated  on  in  this 
way  died  without  the  permanent  communi- 
cation having  been  estabhshed,  from  ex- 
travasation of  urine  and  peritonitis.  Mr. 
Thomas  Smith,  in  one  case,  detached  the 
ureters  firom  the  bladder  and  passed  them 
through  an  opening  in  the  rectum,  with  the 
hope  that  they  would  become  permanently 
adherent,  and  that  the  rectum  would  assume 
the  functions  of  the  bladder.  This  patient 
also  succumbed  to  the  irritation  and  diar- 
rhoea produced  by  the  constant  presence  of 
urine  in  the  rectum. 

It  had  been  felt  by  surgeons  since  the 
modern  revival  of  the  art,  that  if  a  covering 
of  skin  could  be  provided  for  the  bladder, 
the  suffering  would  be  much  alleviated, 
especially  if  the  flow  of  urine  could  also 
be  directed  over  the   grooved  penis,   and 
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confined  to  that  spot.  Dr.  Ayres,  of  New 
York,  seems  to  have  been  the  first  to  operate 
to  reheve  in  this  way  a  female  patient  in 
whom  the  chtoris  was  split  and  the  vagina 
and  bladder  formed  one  large  cloaca.  He 
turned  down  a  large  flap  of  skin  from  the 
abdomen,  wath  its  raw  smrface  uppermost, 
and  endeavoured  to  get  this  to  cicatrize  and 
heal.  The  result  was  not  very  encomraging. 
Br.  Pancoast,  of  Philadelphia,  tried  in  the 
case  of  a  male  patient  to  accomplish  this 
end  by  turning  over  a  lateral  flap  with  its 
skin  surface  towards  the  bladder,  and  placed 
over  it  another  lateral  flap  twisted  so  as  to 
place  its  raw  surface  undermost  upon  the 
other.  The  surfaces  adhered,  but  an  open- 
ing remained  upon  the  abdomen,  above  the 
flaps,  through  which  the  urine  flowed,  and 
this  resisted  all  attempts  to  close  it.  Trouble 
was  also  experienced  from  the  growth  of 
hair  into  the  bladder  from  the  reversed  flap. 
It  was  found  in  process  of  time,  however, 
that  the  hairs  finally  ceased  to  grow,  the 
bulbs  being  destroyed  by  the  constant  irri- 
tation of  the  urine.  The  operation  does 
not  seem  to  have  been  followed  up  in  the 
United  States  by  either  of  these  surgeons 
or  by  others.  Mr.  Holmes,  of  St.  George's 
Hospital,  was  the  first  to  follow  a  modifica- 
tion of  Pancoast' s  method  in  this  country, 
in  1863,  and  in  two  of  his  cases  was  suc- 
cessful in  making  the  patient  more  comfort- 
able. About  the  same  time  the  writer  had 
his  first  successful  case  at  King's  College 
Hospital.  His  operation  consisted  in  making 
lateral  flaps  of  skin  and  uniting  them,  with- 
out reversal  or  superimposition,  in  the 
median  line.  Trouble  was  experienced  in 
closing  up  the  opening  in  the  median  line 
above  the  bladder,  but  after  one  or  two  un- 
successful attempts  this  was  overcome,  and 
the  patient  Hved  for  nearly  a  year,  wearing 
an  india-rubber  urinal  comfortably,  and  then 
died  of  bronchitis.  The  parts  were  secured, 
and  are  now  to  be  seen  in  the  museum  of 
King's  College.  The  deep  surface  of  the 
reversed  skin,  forming  the  new  anterior  wall 
of  the  completed  bladder,  is  seen  through 
an  opening  made  in  the  hinder  wall  to  be 
covered  with  smooth  mucous  membrane. 

After  several  attempts,  with  variable 
success,  the  writer  improved  his  operation 
in  two  directions — first,  by  having  recourse 
to  a  reversed  upper  or  umbihcal  flap,  and 
by  laying  the  two  lateral  transplanted  flaps 
uiDon  it.  Since  that  plan  was  adopted,  the 
upper  opening,  which  formed  at  first  such 
a  difficulty,  has  been  always  closed  by  the 
first  operation,  or  nearly  so.  But  a  fresh 
difficulty  arose.  From  the  constant  hernia- 
like  pressure   of  the   abdominal   contents 


upon  the  loose  and  flexible  hinder  vesical 
waU,  the  opening  above  the  penis  had 
a  tendency  to  get  larger  and  wider,  and 
the  bladder  to  protrude  as  the  cicatrices 
contracted.  To  remedy  this,  a  second 
operation,  based  upon  M.  Nelaton's  opera- 
tion for  epispadias,  was  devised.  The  essen- 
tial part  of  Nelaton's  procedure  was  the 
raising  of  a  bridge  or  double-rooted  flap 
from  the  front  of  the  scrotum  below  the 
penis,  and  passing  the  penis  under  this 
bridge  so  as  to  protrude  below.  A  long 
narrow  flap  was  reflected  from  the  linea  alba 
above,  and  laid  over  the  grooved  urethra 
with  its  skin  surface  downwards,  and  the 
bridge  of  scrotal  tissue  was  then  stitched 
upon  it.  The  hair  which  afterwards  grew 
upon  the  reversed  flap  from  the  site  of  the 
mons  veneris,  and  blocked  up  the  urethra, 
was  a  serious  drawback  to  this  method  of 
procedure. 

In  the  second  or  supplemental  operation 
of  the  writer,  the  reflected  flap  for  union  with 
the  superimposed  scrotal  bridge  is  obtained 
from  the  margin  of  the  arch  over  the  penis, 
formed  by  the  union  of  the  lateral  or  groin 
flaps,  and  the  sides  of  the  penile  groove 
were  also  reflected  so  as  to  form  a  raw  sur- 
face for  the  reflected  flap  to  adhere  to.  The 
cases  thus  operated  on,  now  amounting  to 
forty  in  number,  were  rendered  much  more 
comfortable ;  and  in  one  which  was  exhibited 
at  King's  College  Hospital  many  times  since, 
the  patient  has  been  successfiil  in  retain- 
ing the  water  for  a  short  time  when  he  lay 
down,  by  the  use  of  an  india-rubber  nipple 
placed  over  the  penis  and  the  surgicaUy- 
formed  prepuce,  so  as  to  constrict  them 
somewhat,  and  thus  arrest  the  flow  of  urine. 
On  coughing  or  sneezing  powerfully,  how- 
ever, tlus  is  apt  to  sHp,  but  answers  its  pur- 
pose on  the  whole  pretty  well.  Other  cases 
have  worn  an  india-rubber  urinal  similar 
to  that  in  use  in  railway  travelling.  Various 
modifications  of  this  operation  have  been 
performed  by  different  surgeons.  A  very 
successftd  one  in  a  female  child  was  lately 
pubHshed  by  Mr.  Eobson,  of  Leeds,  in  the 
British  Medical  Journal^  January  24th, 
1885. 

The  following  is  a  description  of  the 
writer's  operations  for  the  relief  of  ectopia 
vesiccE  and  epispadias. 

1.  The  first  operation,  i.e.  for  the 
Ectopia.  The  lower  part  of  the  abdomen 
and  the  genitals  are  first  carefully  cleaned 
and  shaved.  In  cases  where  the  hair  is 
imusually  abundant  it  is  best,  in  the  first 
instance,  to  remove  it  by  some  depilatory 
and  by  applying  previously  a  drop  of  strong 
nitric  acid  10  the  several  groups  of  hairs  at 
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successive  intervals,  the  bladder  and  other 
parts  being  carefully  protected  by  a  mixture 
of  olive  oil  and  chalk  laid  on  freely.  When 
the  skin  has  healed,  after  the  action  of  the 
acid,  the  parts  should  be  well  washed  with 
a  2^  per  cent,  solution  of  carboUc  acid, 
in  which  all  the  instruments  used  in  the 
operation  should  be  steeped.  The  patient 
being  anaesthetised  and  laid  flat  on  his  back, 
the  flaps  should  be  marked  out  by  a  pen- 
and-ink  mark. 

The  upper  flap  should  be  figured  by  a 
line  extending  along  the  side  of  the  bladder- 
surface  vertically  upwards  as  far  as  the 
measured  distance  from  the  root  of  the 
penis  to  the  upper  margin  of  the  bladder, 
and  then  carried  in  a  rounded  curve  across 
the  'linea  alba  '  at  this  point  to  join  another 
vertical  line  of  equal  length  on  the  opposite 
side  of  the  bladder.  The  two  groin  flaps  for 
superposition  are  to  be  made  of  a  rounded 
lancet-shape,  with  their  roots  downwards 
and  inwards  at  the  base  of  the  scrotum, 
and  continued  along  the  side  of  the  urethral 
groove  for  about  half  its  length.  These 
flaps  should  be  long  enough  and  detached 
enough  to  meet  in  the  median  line  for  their 
whole  length,  and  no  sharp  angles  should 
be  left  in  their  outline.  The  incision  for 
making  them  should  join  that  of  the  lateral 
border  of  the  first  or  mnbilical  flap  at  about 
its  centre.  In  raising  the  umbilical  flap, 
care  must  be  taken  not  to  make  the  skin 
too  thin,  which  is  apt  to  be  done  in  the 
centre  of  its  base  near  the  upper  margin 
of  the  bladder.  At  this  point  there  is  little 
or  no  subcutaneous  tissue,  and  the  apo- 
neurotic and  tense  linea  alba  is  thin  and 
easily  injured  by  the  knife,  consequently 
the  greatest  care  is  required  to  avoid  open- 
ing into  the  peritoneum  or  subperitoneal 
fascia.  This  accident,  in  one  case  in  Paris, 
under  M.  Follet  (a  pupil  of  Nelaton's), 
caused  the  death  of  the  patient  from  peri- 
tonitis. The  urine  could  not  be  prevented 
from  passing  afterwards  into  the  wound. 

It  is  better  to  lay  hold  of  the  flap  with 
the  fingers  than  to  use  the  forceps,  which 
are  apt  to  damage  the  vitality  of  the  edge 
of  the  flaps,  upon  the  direct  union  of  which 
a  good  deal  of  the  success  of  the  operation 
depends.  In  raising  the  lateral  or  groin 
flaps  the  superficial  external  pudic  vessels 
are  divided,  and  are  often  large  enough  to 
require  Ugature.  After  being  raised  the 
flaps  should  be  folded  back,  so  as  to  lay 
bare  the  raw  surface,  which  should  be  suf- 
fered to  become  glazed,  after  all  bleeding 
has  ceased,  and  aU  clots  are  removed  with 
a  saturated  solution  of  boracic  acid  in  the 
form  of  spray.    The  upper   or   umbihcal 


flap  should  first  be  dealt  with,  folded  evenly 
dovsTQ  with  its  skin  surface  to  the  bladder, 
its  corners  being  stitched  with  thickish 
wire  sutures  to  the  cut  edge  at  the  root  of 
the  penis  on  each  side.  The  ends  of  the 
wire  should  be  left  so  long  as  to  project^ 
with  a  view  to  their  easy  removal.  A  single 
half-knot  tied  on  them  in  the  usual  manner, 
and  held  by  a  sharp  bend  back  at  both 
ends,  is  the  best  way  of  securing  the  wke 
(the  thickness  of  which  should  be  enough 
to  hold  the  bend  or  kink  without  untwist- 
ing). The  groin  flaps  should  then  be 
placed  upon  the  raw  surface  of  the  um- 
bihcal flap,  with  their  inner  edges  held  in 
contact  along  their  whole  length  by  six 
closely-apphed  wire  sutures.  The  bases  of 
these  flaps  should  pretty  closely  embrace 
the  root  of  the  penis.  The  raw  surface  left 
by  the  reflection  of  the  umbilical  flap  can 
be  easily  covered  by  dra^ving  its  edges 
together  with  three  or  four  strong  and  long 
harelip  pins,  which  have  the  effect  of  re- 
Heving  any  strain  which  may  affect  the 
reflected  flaps.  At  this  stage  of  the  opera- 
tion the  patient's  shoulders  should  be  well 
raised  and  his  knees  bent  and  adducted,  to 
diminish  the  stretching  of  the  abdominal 
parietes.  „  The  upper  borders  of  the  groin- 
flaps  may  be  held  upwards  by  one  or  two 
thick  wire  sutures,  but  the  site  of  the  groin 
flaps  should  be  left  to  heal  by  granulation. 

During  the  operation  the  knife  should 
be  kept  carefully  in  hand,  especially  if  a 
cough  or  uneasiness  under  chloroform 
affects  the  patient  and  causes  sudden 
bulging  of  the  bladder.  The  latter  should 
be  repressed  by  holding  a  soft  sponge 
firmly  upon  the  flaps.  This  pressure  has 
the  additional  advantage  of  squeezing  out 
the  rnrine  and  causing  the  sticky,  glazed 
surfaces  of  the  flaps  to  adhere  together. 
On  being  removed  to  bed,  the  patient  must 
be  kept  doubled  up,  and  never  allowed 
to  stretch  himself  out.  He  should  be 
placed  on  a  watei"proof  in  a  sitting  pos- 
ture, with  his  shoiilders  well  propped  up 
behind,'  a  thick  bolster  under  his  knees,  and 
a  bandage  passed  round  the  knees  and  over 
and  across  the  shoulders  and  back,  to  main- 
tain the  flexed  position  while  being  removed. 
The  wounds  should  be  painted  over  with 
coUodion,  and  a  few  drops  of  oil  put  into 
the  urethral  opening,  to  spread  over  the 
bladder  surface  and  promote  the  free  pas- 
sage of  urine. 

In  the  female  the  umbilical  flap  should 
be  large,  and  the  incision  for  the  groin 
flaps  on  each  side  should  be  carried  well 
down,  so  as  to  have  their  roots  in  great 
measure  connected  with  the  labia.    When . 
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they  are  placed  together  and  stitched  upon 
the  umbilical  reversed  flap,  the  vagina 
should  be  almost  closed  up  by  them,  with 
but  a  small  opening  to  allow  the  passage 
of  the  urine.  Through  this  opening  a  very- 
large  india-rubber  drainage-tube  should  be 
kept  in  the  vagina,  and  be  changed  and 
cleaned  daily. 

As  the  cicatrix  contracts  in  the  male 
patient,  the  urethral  opening  may  become 
considerably  enlarged  by  the  hernia-like 
protrusion  of  the  hinder  wall  of  the  bladder, 
already  alluded  to,  distending  the  aperture 
and  depressing  the  penis.  This  change  may 
be  accelerated  by  repeated  coughing  or 
crying  on  the  part  of  the  patients  But  the 
bladder  and  uretal  openings  are  more  or 
less  effectively  protected,  by  their  deepened 
position,  j&:om  the  friction  of  the  clothes. 

As  a  supplemental  procedure  in  the 
male,  the  following  operation  for  the  epi- 
spadias which  remains,  and  for  a  preputial 
covering  for  the  penis,  will  usually  be  found 
necessary : — 

2.  Operation  for  Epispadias,  modified 
from  that  practised  by  Nelaton. 

The  patient  must  first  have  aU  the  hair- 
bulbs,  which  are  likely  to  give  trouble 
afterwards  by  growing  into  the  urethra, 
.destroyed  by  strong  nitric  acid,  as  before 
described.  When  the  skin  is  sufficiently 
healed,  the  parts  must  be  carefully  cleansed 
by  wasliing  wth  a  40  per  cent,  solution  of 
carbolic  acid.  The  patient  being  anaesthe- 
tised, and  placed  flat  on  his  back  on  the 
operating  table,  the  surgeon  makes  an  in- 
cision parallel  to  and  half-an-inch  above 
the  arched  cicatrized  urethral  border  of  the 
covering  of  the  bladder,  and  then  turns 
dovsna  by  dissection  a  fold  of  the  skin,  with 
its  skin  sm-face  placed  upon  the  penis.  The 
incision  should  be  carried  well  along  the 
sides  of  the  urethral  groove,  so  that  the 
side  cJf  the  penis  is  well  denuded,  and  the 
urethral  groove  completely  covered  by  the 
meeting  of  tjie  inverted  flaps  in  the  median 
line.  A  cold  soft  sponge  is  pressed  firmly 
by  the  assistant  upon  the  bleeding  surface 
with  the  penis  firmly  stretched  out. 

Then  another  curved  incision  is  made 
below  the  root  of  the  penis  at  the  junction  of 
the  penis  and  scrotimi,  meeting  the  incision 
already  described  on  each  side.  A  third 
curved  incision  is  then  made  along  the 
lower  border  of  the  scrotum,  longer  than 
the  former  and  with  a  downward  projection 
in  the  middle  to  form  the  point  of  the  pre- 
puce. The  intervening  skin  of  the  scrotum 
is  then  dissected  up  from  the  testes,  leaving 
the  bridge  of  skm,  with  pedicles  three- 
fourths    of   an    inch    wide,    thus   formed, 


attached   on   each   side  to  the  top   of  the 
scrotum.      The  point  of  the  penis  is  then 
depressed  and  pushed  under  the  bridge  of 
skm.     The  scrotum  will  then  be  found  to 
cover  the  penis  like  a  hood.     The  bleeding 
should  be  quite  stanched  by  the  pressure 
of  an  iced   sponge,  or  by  the  application 
of  thin  catgut  ligatures.      The  folds  of  skin 
which  were    first  formed  for  the    deeper 
!  covering  of  the  urethra,   are  then  turned 
I  with  the  skin-surface  downwards  upon  the 
[  urethral  groove,  and   stitched  together  in 
the    median    line    wdth    a   continuous    or 
glover's    suture    of   tolerably    stout   vdre, 
:  which  is  to  be  cut  off  long  at  both  ends,  so 
!  as  to  be  withdrawn  easily  when  no  longer 
I  required.     Over  the  freshly-denuded  sur- 
I  face  thus   presented,  the  scrotal  bridge  of 
I  skin  is  placed,  raw  surface  to  raw  surface. 
The  upper  margin  is  then  stitched  by  closely 
applied  interrupted  sutures  both  along  the 
upper   and  lower  borders   of  the   bridge- 
flap. 

A  large  sized  india-rubber  tube,  well 
oiled,  is  to  be  placed  in  the  groove  of  the 
urethra,  passing  well  into  the  bladder.  It 
can  be  held  in  place  by  vdres,  fastened  on 
each  side  to  the  silver  sutures  applied  to 
the  scrotum.  Finally  the  lines  of  sutures 
should  be  covered  freely  with  collodion,  and 
the  uretln*a  well  oiled.  The  patient  should 
be  placed  in  bed,  sitting  bolt  upright,  vdth 
his  knees  placed  close  together,  and  quite 
flat  upon  the  bed.  A  mackintosh  should  be 
arranged  under  him  so  as  to  catch  the  flow 
of  urine,  and  drain  it  off  to  the  side  of  the 
bed,  where  a  dish  can  be  placed  to  receive 
it.  A  mild  opiate  may  contribute  to  keep 
the  patient  quiet.  He  should  be  fed  on 
milk,  eggs,  and  beef-tea  with  bread  sops. 

In  all  these  plastic  operations  on  the 
bladder  and  urethra,  it  is  essential  that 
the  sutures  should  be  left  absolutely  un- 
touched until  they  are  clearly  useless.  It 
win  be  found  to  be  more  convenient  to 
take  all  away  that  have  not  dropped  off,  at 
one  coup,  with  the  patient  under  an  anges- 
thetic.  This  prevents  a  great  deal  of  cry- 
ing and  straining,  which  try  very  much  the 
newly-formed  adhesions.  About  a  fort- 
night after  the  operation  will  usually  be 
found  the  best  time  for  doing  this.  The 
silver  sutures  do  no  harm,  set  up  no  irri- 
tation, and  keep  quite  clean. 

If  the  flaps  get  hot  and  swollen  about 
two  or  three  days  after  the  operation,  much 
benefit  wiU  be  obtained  by  irrigation  with 
boracic  acid  lotion — a  semi-saturated  solu- 
tion. The  cradle  used  to  keep  off  the  bed- 
clothes forms  a  convenient  support  for  the 
irrigating  vessel,  and  the  fluid  passes   off 
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by  the  mackintosh  which  conducts  the  urine 
away. 

A  modification  of  the  operation  just 
described  has  been  found  by  the  writer  suc- 
cessful in  a  good  number  of  cases  of  sHghter 
conditions  of  epispadias.  In  many  of  these 
(as  is  usual),  there  was  also  incontinence 
of  urine,  from  the  groove  in  the  urethra 
extending  backwards  into  the  prostatic  por- 
tion, in  the  manner  of  a  harelip,  and  prevent- 
ing its  grasp  upon  the  neck  of  the  bladder. 
This  has  been  in  many  cases  much  im- 
proved by  carrying  the  incisions  well 
up  to  the  prostate  below  the  pubic  sym- 
physis (which  is  also  fi:equently  imperfect 
here).  An  india-rubber  cap  placed  over  and 
slightly  constricting  the  penis  and  newly- 
formed  prepuce,  has,  in  some  cases,  been 
effective  in  retaining  the  urine  for  a  con- 
siderable time,  so  as  to  keep  the  patient  dry  at 
night.  In  still  sHghter  cases  of  epispadias^ 
without  incontinence  of  urine,  the  appear- 
ance of  the  penis  has  been  improved  by 
transplanting  in  the  same  way  the  re- 
dundant prepuce,  which  is  nearly  always 
found  hanging  below  the  penis  like  a 
dewlap. 

By  reversing  this  procedure,  and  placing 
under  the  penis  the  hoodlike  termination 
of  the  prepuce,  many  cases  of  hypospadias 
— some  of  a  severe  kind — have,  in  the 
writer's  practice,  been  much  improved,  and 
the  urine  conducted  to  the  end  of  the  penis, 
so  as  to  render  micturition  more  cleanly 
and  comfortable.     See  Hypospadias. 

John  Wood. 

ECTROPIOlSr,  orEversion  of  the  Eye- 
lids.— There  are  two  forms,  the  acute  and 
the  chronic. 

(1)  Acute  Ectropion  is  generally  the 
result  of  the  swelling  and  protrusion  of  the 

I  mucous  lining  of  the  Hd  in  acute  conjunc- 
ti^tis.  Occasionally,  in  chilaren  sunermg 
from  purulent  ophthalmia,  the  upper  lid 
may  be  completely  everted.  At  first  the 
lid  may  be  easily  replaced,  but  later,  ulcera- 
tion occurs  in  the  crease  of  the  skin,  and 
this  is  followed  by  cicatrisation,  so  that 
the  lid  is  permanently  fixed  in  its  everted 
state. 

Treatment  consists  in  relieving  the  con- 
jimctivitis  by  appropriate  remedies,  such  as 
nitrate  of  silver,  and  other  astringent  and 
antiseptic  solutions. 

(2)  Chronic  Ectropion  may  be  due  to 
disease  or  injury  of  the  lids  or  adjacent 
textures,  such  as  chronic  conjunctivitis, 
chronic  ciHary  blepharitis,  lupus,  syphilitic 
Eind  other  forms  of  ulceration  of  the  skin, 
and  cicatrisation  following  wounds  or  burns 


of  the  lids,  or  caries  of  the  orbit.  Ectro- 
pion of  the  lower  lid  may  result  from  para- 
lysis of  the  orbicularis.  One  or  both 
lids  may  be  affected,  and  the  eversion  may 
be  partial  or  complete.  Besides  the  de- 
formity, the  patient  suffers  fi:om  overflow  of 
the  tears,  consequent  upon  the  displacement 
of  the  lacrymal  puncta.  If  the  eversion  be 
of  such  a  degree  as  to  leave  the  cornea 
permanently  uncovered,  there  is  the  super- 
added risk  of  inflammation  of  the  conjunc- 
tiva and  cornea,  which  may  lead  to  intract- 
able ulceration  of  the  cornea.  In  chronic 
cases  the  exposed  conjunctiva  may  become 
dry  and  semi-cuticular,  or  it  may  become 
thick,  exuberant,  and  rough. 

Treatment  must  be  directed  towards 
relieving  the  subjective  symptoms  and  cor- 
recting the  deformity.  For  the  rehef  of 
the  overflow  of  tears,  one  or  other  lacrymal 
canaUculus  should  be  opened,  and  for  the 
prevention  or  cure  of  conjunctivitis,  or  of 
ulceration  of  the  cornea,  mild  astringent 
antiseptic  lotions,  as  Lot.  acidi  boracici,  gr. 
iij.-vj.  ad  f^j.,  or  Lot.  quiniae  sulph.gr.  ij.- 
iv.  ad  f^j.,  should  be  gently  used  two  or 
three  times  a  day.  In  the  intervals  the  lids 
should  be  protected  by  a  Hght  compress, 
smeared  with  boracic  acid  ointment  (gr» 
x.-xx.  ad  ^.)  In  cases  of  eversion  dependent 
upon,  or  associated  with,  hypertrophy  of  the 
conjunctiva,  the  exposed  membrane  should 
be  gently  touched  once  or  twice  a  week 
with  a  stick  of  nitrate  of  silver,  or  a  strip 
of  the  tliickened  conjunctiva  may  be  ex- 
cised. In  eversion  due  to  the  formation  of 
cicatricial  bands  in  caries  of  the  orbit,  the 
adhesions  may  be  freely  divided  subcu- 
taneously  with  a  tenotome.  With  a  view  to- 
prevent  recurrence  of  eversion  after  this, 
and  the  operative  procedures  to  be  enume- 
rated below,  it  may  be  necessary  to  pare 
the  edges  of  the  Uds  and  stitch  them  to- 
gether, leaving  them  united  till  all  risk  of 
a  recurrence  of  the  eversion  has  passed. 
If  the  edge  of  the  Hd  be  elongated,  and  the 
skin  fairly  loose,  the  tarsal  border  may  be 
shortened  by  the  excision  of  a  V-shaped 
piece,  combined,  if  necessary,  with  a  closure 
of  the  external  can  thus  (tarsoraphia).  In 
severe  forms  a  plastic  operation  may  be 
required  (blepharoplasty),  such  as  division 
and  detachment  of  the  cicatricial  tissue 
which  holds  the  lid  back,  or  the  introduc- 
tion of  a  piece  of  new  skin,  either  by  a  pro- 
cess of  ghding,  or  interposition,  or  transpo- 
sition of  adjacent  skin,  or  by  transplanta- 
tion of  skin  from  more  remote  parts.  For 
ectropion  of  the  lower  hd,  due  to  paralysis. 
o±^l;he  orbicularis  muscle,  electricity  should 
be  used.  John  Tweedy. 
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ECZEMA. — Definition. — Eczema  is  a 
eimple,  non-contagious  inHammation  of  the 
skin,  a  characteristic  feature  of  which  is 
the  formation  of  dry  and  red  scaly  patches, 
or,  more  commonly,  of  papules  and  vesicles 
or  pustules,  which  break  and  leave  exco- 
riated surfaces,  discharging  a  sticky,  serous 
fluid,  which  dries  into  crusts  and  scabs. 
The  disease  is  attended  with  more  or  less 
swelling  and  infiltration  of  the  skin,  and 
much  itching. 

Symptoms  and  Pathology. — The  name 
'  eczema '  is  now  used  in  a  broader,  though 
more  exact,  sense  than  formerly,  and  in- 
cludes many  conditions  of  the  skin  which 
were,  until  lately,  regarded  as  distinct 
diseases,  and  classed  respectively  with  ery- 
thema, Hchen,  pityriasis,  or  psoriasis,  ac- 
cording to  the  degree  of  development  or 
decadence  of  the  eczema.  The  earher 
writers  of  the  present  century  held  that  a 
visible  exudation  or  discharge  was  essential 
to  constitute  an  eczema.  More  extended 
observation  has  led  to  tne  conclusion  that 
this  view  is  too  restricted,  and  that  the 
disease  is  often  unattended  with  any  visible 
exudation  whatever.  Eczema  may  consist 
of  irritable  red  patches,  or  groups  of  scat- 
tered papules,  or  shghtly  raised  and  scaly 
spots,  as  well  as  of  its  more  typical  forms 
of  vesicles  or  pustules  with  inflamed  and 
excoriated  surfaces ;  and  any,  or  all,  of  these 
lesions  may  be  present  at  one  and  the  same 
time.  This  variable  or  polymorphic  cha- 
racter of  the  disease  is,  indeed,  one  of  its 
most  distinctive  and  remarkable  features. 
Eczema,  as  a  rule,  does  not  produce  scars, 
and,  as  stated  above,  is  non-contagious; 
nevertheless,  pustular  eczema  is  inoculable, 
and  does  occasionally,  though  very  rarely, 
produce  superficial  scars. 

Subjective  sensations  are  always  pre- 
sent in  eczema,  though  they  vary  much  in 
degree.  Large  excoriated  surfaces  give  rise 
to  severe  smarting  and  burning  pains,  while 
the  drier  forms  of  the  disease  are  often 
associated  with  intolerable  itching,  which 
is  aggravated  on  exposing  the  skin  to  the 
air,  and  also  at  night.  There  is  no  part 
of  the  surface  of  the  body  which  is  exempt 
from  attacks  of  this  malady ;  it  is,  how- 
ever, especially  hable  to  appear  on  the 
flexor  sides  of  the  limbs  and  about  the 
nmcous  orifices ;  in  infants,  the  head  is 
the  part  most  commonly  affected.  Eczema 
attacks  the  skin  for  the  most  part  sym- 
metrically ;  it  is,  for  example,  rare  to  find 
one  member  suffer  and  the  opposite  member 
entirely  escape.  There  are  few  exceptions 
to  this  rule,  unless  the  inflammation  is  kept 
up  on  one  side  of  the  body  by  some  purely 


local  cause,  such,  for  example,  as  varicose 
veins  in  the  leg. 

Etiology. — Eczema  is  by  fax  the  most 
common  disease  of  the  skin,  and  is  met 
with  at  all  periods  of  Ufe  from  infancy  to 
old  age.  It  is  rather  more  common  in 
males  than  in  females.  The  causes  of 
eczema  may,  for  convenience,  be  divided 
into  (1)  general  or  constitutional,  and  (2) 
local ;  of  these  causes  the  former  are  the 
more  important.  Most  observers  recognise 
the  existence  of  what  is  called  an  heredi- 
tary tendency  to  this  disease,  but  when 
we  have  to  deal  with  a  malady  which  is  so 
common  as  eczema,  it  is  not  easy  to  arrive 
at  an  exact  conclusion  as  to  the  degree  of 
heredity;  few  families  are  entirely  free. 
That  some  individuals  have  a  strong  ten- 
dency to  attacks  of  eczema,  and  that  others 
have  no  such  tendency,  is  undoubtedly 
true,  but  the  origin  of  this  disposition  or 
diathesis  is  often  very  obscm'e.  The  ex- 
citing causes  of  the  disease  vary  somewhat 
with  the  age  of  the  patient.  In  infancy 
there  are  three  well-recognised  and  common 
causes — (1)  the  process  of  teething,  (2)  in- 
judicious feeding,  and  (3)  too  frequent 
washing.  In  childhood  especially,  improper 
food  plays  an  important  part  in  the  per- 
petuation, if  not  in  the  production,  of  ec- 
zema. Apart  from  an  injudicious  diet,  a 
weak  and  imperfect  digestion  is  a  fertile 
source  of  chronic  eczema  in  those  who  are 
predisposed  to  it.  Constipation,  and  a 
general  neglect  of  the  action  of  the  bowels, 
is  another  cause  likely  to  perpetuate  the 
malady.  The  most  common  exciting  cause 
is,  however,  anxiety  and  mental  worry, 
acting  probably  through  the  organs  of 
digestion  and  assimilation.  Among  the  less- 
defined  exciting  causes  may  be  mentioned 
overwork,  prolonged  lactation,  and  the  abuse 
of  alcohol. 

The  best  known  local  causes  of  eczema 
are  (1)  the  appHcation  of  irritating  sub- 
stances to  the  skin;  this  is  met  with  in 
certain  trades,  such  as  those  of  barmen  and 
bricklayers,  where  the  hand  is  brought  into 
frequent  contact  with  irritating  matter. 
Another  example  is  seen  in  the  effect  of  the 
aniline  dyes  on  some  sensitive  skins.  (2) 
Excessive  sweating  is  very  apt  to  produce 
an  eruption  of  papular  eczema  on  the  chest 
and  back ;  this  is  commonly  observed  in 
stokers,  and  is  occasionally  seen  as  the  result 
of  a  Turkish  bath.  (3)  Exposure  to  the 
sun,  particularly  in  the  tropics,  is  a  weU- 
known  exciting  cause  of  an  eruption  similar 
to  eczema.  (4)  Excessive  washing,  espe- 
cially with  medicated  soaps,  is  perhaps  the 
commonest  of  all  local  exciting  causes  of 
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the  malady.  (5)  Mechanical  irritation  from 
rubbing  and  scratching  plays  a  very  impor- 
tant part  in  the  extension,  if  not  in  the  pro- 
duction, of  eczema. 

The  diseases  with  which  eczema  is 
sometimes  compHcated  or  associated  are 
chiefly  gout  and  rheumatism,  bronchial 
affections,  and  especially  asthma,  dyspepsia 
and  catarrh  of  the  stomach,  boils,  and 
varicose  veins.  Sometunes  eczema  alter- 
nates with  attacks  of  gout,  and  at  other 
times  both  are  present  at  the  same  time ; 
similar  remarks  apply  with  regard  to 
asthma  and  stomach  catarrh.  Boils  are 
often  a  troublesome  compHcation,  but  usu- 
ally yield  to  the  kind  of  treatment  which 
is  suitable  for  the  eczema,  though  in  some 
instances  they  last  for  a  long  time  after  the 
latter  is  cured.  The  presence  of  sugar  in 
the  urine  is  very  common  in  these  cases. 

Differential  Diagnosis. — A  typical  case 
of  eczema  cannot  be  mistaken  for  any 
other  disease.  Acute  eczema  of  the  head, 
in  which  there  is  much  swelhng  of  the  face 
and  closure  of  the  eyehds  from  infiltration, 
bears  a  very  close  superficial  resemblance 
to  erysipelas,  and  is  often  mistaken  for  it ; 
in  erysipelas,  however,  at  the  outset,  the 
eruption  is  often  one-sided,  and  the  tem- 
perature is  always  relatively  high;  the 
pulse  is  quicker,  and  the  tongue  more 
furred  than  in  acute  eczema.  Again,  in 
erysipelas  there  is  always  loss  of  appetite, 
headache,  and  often  wandering  delu'ium 
Ht  night.  Acute  eczema  of  other  parts  of 
the  body  is  less  likely  to  be  mistaken  for 
erysipelas.  Dry,  scaly  spots  of  eczema, 
especially  when  they  occur  on  the  extensor 
sides  of  the  Hmbs,  are  easily  mistaken  for 
poorly-developed  spots  of  psoriasis ;  a  pre- 
vious history  of  eczema  or  psoriasis  may 
aid  the  differential  diagnosis  in  this  case. 

An  acute  or  subacute  attack  of  eczema 
of  the  palm  often  gives  rise  to  the  forma- 
tion of  blebs ;  this  must  not,  of  course,  be 
confounded  with  pemphigus. 

A  dry  and  cracked  eczema  of  the  palm 
is  often  miscalled  psoriasis  jpalinaris. 
Strictly  speaking,  there  is  no  such  thing  as 
psoriasis  pahnaris — that  is,  psoriasis  which 
is  limited  to  the  palms ;  but  eczema  affect- 
ing the  palms  only  is  common  enough,  and 
from  its  dry  and  scaly  appearance  it  is 
naturally  mistaken  for  psoriasis  ;  but  suf- 
ferers from  this  malady,  if  they  subse- 
quently develop  any  eruption  on  other  parts 
of  the  body,  almost  always  develop  eczema, 
and  not  psoriasis.  Dry  eczema  of  the  palm 
may  be  distingyiished  from  the  well-known 
syphiHtic  eruption  which  it  closely  resembles 
(1)  by  the  itching  which  is  always  present. 


(2)  by  the  fact  that  it  generally  attacks  both 
hands  at  the  same  time,  (3)  by  the  absence  of 
any  syphilitic  eruption  or  symptoms  in  other 
parts  of  the  body.  For  the  differential 
diagnosis  between  eczema  and  '  the  itch,' 
see  Scabies. 

The  question  is  often  asked  of  the  surgeon, 
Is  it  always  safe  to  cm-e  eczema  ?  In  dis- 
cussing this  question  it  is  admitted  that 
an  obstinate  eczema  sometimes  disappears 
almost  suddenly,  and  that  coincidently 
with  this  disappearance  of  the  eruption  there 
may  appear  a  catarrh  (possibly  an  eczema) 
of  the  stomach,  bowels,  or  bronchial  tubes  ; 
it  is  reasonable,  therefore,  to  ask — Is  this 
so-called  metastasis  the  result  of  treat- 
ment ?  We  have  the  following  reasons  for 
believing  that  it  is  not : —  (1)  It  sometimes 
happens  in  cases  of  eczema  that  are  not 
under  any  treatment  whatever.  (2)  It  also 
occurs  where  the  treatment  has  been  of  the 
simplest  kind,  and  not  altered  perhaps  for 
weeks  before  the  metastasis  occurs.  (3)  The 
same  changes  in  the  eczema  often  take 
place  at  the  onset  of  well-defined  febrile 
disease,  such  as  measles,  which  could  not 
be  produced  by  any  treatment,  however 
heroic.  (4)  The  disappearance  of  the  ec- 
zema often  distinctly  foUows  (not  precedes) 
the  disturbance  of  the  mucous  membrane. 
Altogether,  the  cases  in  which  the  treat- 
ment has  anything  to  do  with  the  meta- 
stasis are  so  rare  that  they  may  be  left  out 
of  practical  consideration.  But  in  cases  of 
this  kind,  whether  or  not  the  cure  of  an 
eczema  has  caused  internal  catarrh,  it  is 
certainly  both  easy  and  wise  to  start  the 
eczema  again  over  a  limited  area  by  means 
of  counter-irritants,  and  thus  relieve  the 
internal  organs.  Those  who  have  had  the 
largest  experience  in  the  treatment  of  ec- 
zema agree  that  they  have  more  cause  to 
regret  the  inefficiency  of  their  remedies, 
than  reason  to  fear  their  potency. 

Acute  Eczema. — Treatment. — The  ge- 
neral treatment  of  acute  eczema  is  simple 
and  does  not  admit  of  rauch  variation.  In 
severe  cases,  where  a  large  surface  of  skin 
is  involved,  the  patient  must  be  confined 
to  the  bed  or  couch ;  as  the  more  acute 
symptoms  pass  away  this  rule  may  be 
relaxed.  Free  pm'ging  is  always  an  essen- 
tial part  of  the  treatment,  unless  some  ex- 
ceptional circumstances  contraindicate  it. 
The  best  purgatives  are  sulphate  of  mag- 
nesia or  sulphate  of  soda,  or  some  of  the 
natural  mineral  purgative  waters  in  com- 
mon use.  "When  the  attack  is  distinctly 
of  gouty  origin,  the  purgative  treatment 
should  be  supplemented  by  the  adminis- 
tration of  alkahes,  either  with  or  without 
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colchicum,  according  to  circumstances.  ^  In 
the  local  treatment  of  acute  eczema,  oint- 

Usually 


,  "must   be   strictly  avoided. 

1;h6  Best  and  Mfifet  feootlimg  Treatment  is  by 
water  dressing,  or  a  weak  lead  lotion  may 
be  used  instead  of  water ;  but  in  no  case 
must  the  dressing  be  allowed  to  get  dry. 
During  the  daytime,  when  the  dressing  can 
be  easily  kept  moist,  it  is  usually  better  not 
to  cover  it  with  thin  gutta-percha  or  oil- 
silk,  but  at  night  this  plan  may  be  adopted, 
in  order  to  prevent  the  lint  drying  quickly. 
Some  patients  derive  more  comfort  from 
linseed-meal  poultices,  which  have  the  ad- 
vantage of  retaining  the  moisture  longer 
than  water  dressing;  otherwise  the  prin- 
ciple of  treatment  is  the  same  in  both 
cases.  "When  the  acute  symptoms  have  a 
little  subsided,  the  linimentum  calcis  may 
be  used. 

Sub-Acute  or  Chronic  Eczema. — The 
general  treatment  of  sub-acute  or  chronic 
eczema  is  more  or  less  common  to  all 
forms  of  the  disease,  and  is  independent  of 
the  particular  region  attacked;  the  local 
treatment,  on  the  other  hand,  requires 
special  adaptation  to  the  stage  of  the  in- 
flammation in  the  part  affected.  In  deter- 
mining what  form  the  general  treatment 
should  take  in  any  particular  case,  it  is 
necessary  first  to  find  out  whether  there  is 
any  other  disease  present  which  may  tend 
to  modify  our  treatment  or  guide  it  into 
the  right  channel.  For  example,  when  an 
attack  of  eczema  is  associated  with  gout  or 
dyspepsia,  the  best  plan  of  treatment  is 
to  cure  the  gout  or  dyspepsia,  and  treat  the 
eczema  by  local  means  alone.  In  the  great 
majority  of  cases,  however,  eczema  exists 
as  a  malady  per  se,  and  is  uncomplicated 
with  other  diseases.  Under  these  circum- 
stances, arsenic  is  by  far  the  most  valuable 
remedy,  and  this  is  especially  the  case 
when  the  patient  is  young.  The  best  mode 
of  administering  arsenic  in  chronic  eczema 
is,  to  give  small  doses  with  alkalies  and 
some  aromatic  or  bitter  infusion  just  before 
or  after  each  meal.  Sometimes  the  mineral 
acids,  combined  with  arsenic,  are  more  be- 
neficial than  alkalies ;  no  definite  rule  can 
be  given  on  this  point,  but  usually  when 
the  tongue  is  furred  alkalies  suit  best.  In 
children  between  the  ages  of  one  and  three 
years  one-drop  doses  of  liquor  arsenicalis 
three  times  a  day  are  usually  sufficient.  The 
routine  practice  of  treating  eczema  at  this 
age  with  cod-liver  oil  and  vinum  ferri  ge- 
nerally ends  in  failure,  particularly  when 
the  eczema  is  of  an  irritable  kind ;  in  cases, 
however,  where  iron  is  especially  indicated, 
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the  arsenic  may  be  combined  with  the 
vinum  ferri  or  the  syrupus  ferri  phosphatis. 
In  all  forms  of  eczema  great  attention 
should  be  given  to  the  proper  action  of  the 
bowels ;  the  malady  is  not  infrequently 
associated  with  constipation,  even  in  those 
who  are  not  usually  constipated,  and  unless 
this  be  overcome  all  other  treatment  will 
fail.  The  best  form  of  purgative  will  vary 
with  the  circumstances  of  the  case  and 
with  the  age  of  the  patient ;  in  infancy, 
fluid  magnesia  in  milk  is  one  of  the  best ; 
in  chndhood,  sulphur  powders  in  milk, 
or  some  effervescing  salme  purgative,  are 
most  suitable.  In  middle  Hfe,  a  morning 
draught,  containing  sulphate  of  magnesia 
or  sulphate  of  soda,  with  some  aromatic  or 
tonic  effusion,  is  usually  the  best  form  of 
purgative.  Lastly,  in  old  age,  an  aloetic 
pill  at  night  is  indicated. 
j  Diet. — ^A  well-regulated  diet  is  of  the 
first  importance  in  the  treatment  of  eczema.. 
By  a  well-regulated  diet  is  not  necessarily 
I  meant  a  very  abstemious  diet ;  whether  the 
diet  should  be  abstemious  or  not  will  de- 
pend on  the  circumstances  of  the  case. 
For  example,  pustular  eczema  in  children 
generally  requires  a  liberal  meat  and  fish 
diet,  with  beer  or  wine ;  on  the  other  hand, 
a  dry,  irritable,  gouty  eczema  in  the  middle- 
aged  is  often  benefited  by  a  reduction  in 
the  usual  amount  of  meat  and  stimulants- 
There  are,  however,  certain  kinds  of  food 
which  are  generally  objectionable  in  eczema 
of  all  kinds  and  at  all  ages ;  these  are  coffee,, 
sugar  iu  all  its  forms,  highly  salted  meat, 
and  red  pepper. 

Local  Forms  of  Eczema. — Eczema  of 
the  Scalp. — In  severe  cases  of  eczema  of 
the  scalp,  especially  in  children,  the  hair 
should  be  cut  short  and  the  head  weU  oiled, 
and  covered  with  a  warm  poultice  for  a  few 
hours  so  as  thoroughly  to  soften  the  scabs.. 
The  scalp  should  then  be  well  fomented 
and  cleaned  with  warm  water.  "When  all 
the  crusts  have  been  carefully  removed,  the 
head  should  be  thoroughly  dried,  and  when, 
quite  dry,  dressed  with  an  ointment  con- 
sisting of  acetate  of  lead  gr.  x.,  zinc  oint- 
ment 5iJM  calomel  gr.  xx.,  nitrate  of  mer- 
cury ointment  gr.  xx.,  vaseline  5iJM  j^^n- 
zoated  lard  ^ss. ;  or  the  white  precipitate 
ointment  diluted  with  an  equal  quantity  of 
lard  or  vaseline  may  be  used.  When  the 
eczema  is  of  a  very  chronic,  dry,  and  scaly 
kind,  with  no  tendency  to  discharge,  the 
best  appHcation  is  the  red  oxide  of  mercury 
ointment  one  part,  vaseline  or  benzoated 
lard  three  parts.  If  the  eczema  of  the 
scalp  is  subacute  instead  of  chronic,  and. 
the  head  hot  and  irritable,  a  lotion  should 
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be  used  instead  of  an  ointment ;  the  head 
should  be  covered  with  lint  soaked  in  lead 
or  sulphate  of  zinc,  or  weak  carboHc  acid 
lotion  (1  in  100).  The  lint  should  be  kept 
in  position  by  means  of  a  thread  or  cotton 
nightcap ;  when  the  inflammation  and  dis- 
charge have  subsided  an  ointment  may  be 
used. 

Eczema  of  the  Nostrils. — If  any  crusts 
are  present,  they  should  be  removed  by 
means  of  oil  and  warm  water.  Subse- 
quently the  diluted  citrine  ointment,  made 
quite  soft,  should  be  carefully  introduced 
with  a  small  camel's-hair  brush  night  and 
morning. 

Eczema  of  the  hairy  parts  of  the  Face. 
This  is  one  of  the  most  troublesome  forms 
of  eczema  to  deal  with  locally.  All  crusts 
should  be  carefully  removed  by  means  of 
oil  and  warm  water,  or  a  poultice  may  be 
used  for  an  hour  or  two  to  soften  them. 
In  severe  cases  the  hair  must  be  cut  short 
with  a  sharp  pair  of  scissors,  but  never 
shaved.  If  the  eczema  is  pustular,  it  is 
generally  better,  after  the  crusts  have  been 
removed,  to  dry  it  up  as  quickly  as  possible 
by  painting  the  skin  with  a  calamine  and 
oxide  of  zinc  lotion.  The  crusts,  under 
this  plan  of  treatment,  form  again  quickly 
and  must  be  again  removed  in  a  day  or 
two  by  means  of  warm  water  as  before; 
but,  as  the  eczema  improves,  the  crusts 
should  be  removed  less  frequently,  espe- 
cially when  they  axe  firmly  attached  to  the 
skin.  The  hairs  which  pass  through  pus- 
tules should  be  pulled  out ;  they  come  out 
easily  and  almost  without  pain,  a  Httle  pus 
escaping.  In  dry  forms  of  eczema  of  the 
hairy  parts,  the  diluted  citrine  or  red  oxide 
of  mercury  ointment  is  usually  the  best 
local  application. 

Eczema  of  the  Auditory  Meatus. — Any 
crusts  should  be  removed  by  syringing  with 
warm  water;  this  should  be  followed  by 
using,  two  or  three  times  a  day,  a  tepid 
sulphate  of  zinc  lotion  (gr.  iij.-vj.  ad  f^j.), 
or  a  weak  carbolic  acid  injection  (1  in 
100)  may  be  used.  In  some  instances  the 
injection  of  a  nitrate  of  silver  lotion  (gr.  iij.- 
iv.  ad  f^j.)  is  useful,  or  a  rather  stronger 
solution  may  be  painted  over  the  walls  of 
the  meatus  by  carefully  inserting  a  camel's- 
hair  brush.  When  the  eczema  is  of  a  dry 
kind,  or  when  all  discharge  has  ceased, 
citrine  ointment,  diluted  with  four  parts  of 
oil  or  vaseline,  is  the  best  local  remedy ;  it 
should  be  inserted  with  a  small  camel's- 
hair  brush  or  dropped  into  the  ear. 

Eczema  of  the  Scrotum,  Labia,  and 
Anus.— In  dealing  with  subacute  eczema  in 
this  region,  the  parts  should  be  kept  covered 


with  Hnt  well  soaked  in  lead  lotion.  A  pair 
of  thin  cotton  bathing  drawers  will  often  be 
found  useful  in  keeping  the  dressing  in  its 
place.  As  soon  as  the  more  acute  symp- 
toms have  passed  away,  the  parts  may  be 
dressed  with  either  zinc  ointment  or  with 
the  compound  lead  ointment  of  the  old 
London  Pharmacopoeia,  made  quite  soft  by 
the  addition  of  more  oil.  The  addition  of 
a  small  quantity  of  tar  or  creosote  ointment 
to  either  of  these  is  very  useful  in  deaUng 
with  chronic  eczema  about  the  anus.  In 
pruritus  ani,  which  is  generally  a  form  of 
undeveloped  eczema,  it  is  best  to  sponge 
the  parts  freely  with  a  strong  lead  or  boracic 
acid  lotion,  to  which  has  been  added  two  or 
three  per  cent,  of  the  Hquor  carbonis  de- 
tergens  ;  the  parts  should  then  be  dabbed 
dry  with  a  handkerchief,  and  some  ointment 
apphed.  In  pruritus  of  the  labia,  paint- 
ing with  a  solution  of  nitrate  of  silver 
(20-30  gr.  to  f^j.)  generally  gives  relief. 

Eczema  of  the  Legs. — The  special  indi- 
cation in  the  treatment  of  chronic  eczema 
of  the  legs  is  always  to  bandage  the_m  when 
this  is  possible ;  it  Jaas  tiie  trouble  advan- 
tage  of  keeping  the  dressing  in  its  proper 
place,  and  at  the  same  time  exercising  a 
little  pressure  on  the  superficial  vessels  of 
the  leg,  which  is  very  beneficial  in  most 
forms  of  eczema.  Sometimes  the  soHd 
india-rubber  bandages  are  very  useful,  but 
they  do  not  suit  all  cases. 

Eczema  of  the  Hands  and  Feet. — 
Chronic  eczema  of  the  hands,  especially  of 
the  pahns,  is  one  of  the  most  obstmate 
forms  of  the  malady.  This  arises  (1)  fi:oni 
the  natural  thick  condition  of  the  cuticle, 
which  becomes  brittle  and  cracks  with  the 
movement  of  the  parts,  leaving  troublesome 
fissures  ;  (2)  from  the  functions  of  the 
organ,  which  is  never  at  rest  and  frequently 
washed,  both  which  conditions  are  very 
unfavourable  to  the  cure  of  eczema.  There- 
fore the  first  rule  is  to  rest  the  hand  as 
much  as  possible,  and  to  forbid  all  ordinary 
washing  with  soap  and  water.  Soft  gloves 
should  be  worn  constantly  during  the  day ; 
this  serves  the  double  purpose  of  keeping 
the  hands  clean  and  the  dressings  closely 
applied.  The  lead  ointments,  or  oleate  of 
zinc  ointment  (5ij.  ad  ^j.),  are  very  useful 
in  the  treatment  of  this  form  of  the  malady. 
In  some  very  chronic  cases,  where  the  cu- 
ticle is  much  thickened,  a  saturated  solution 
of  salicyHc  acid  in  flexile  collodion  is  an 
excellent  dressing  for  removing  the  hard 
cuticle ;  subsequently,  when  this  is  tho- 
roughly removed,  the  hand  may  be  dressed 
with  some  oleate  of  zinc  ointment  in  the 
usual  way.    India-rubber  gloves  and  finger- 
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stalls  are  sometimes  useful  in  the  treatment 
of  chronic  eczema  of  the  hand.  As  a  rule, 
eczema  of  the  feet  should  be  dealt  with  in 
the  same  way  as  eczema  of  the  hands,  but 
the  toes  should  always  be  kept  apart  with 
small  pieces  of  lint.  Fissures  both  in  the 
hands  and  feet  are  best  treated  by  painting 
along  the  bottom  of  the  fissure  a  solution  of 
nitrate  of  silver  with  a  very  fine  camel's- 
hair  brush.  In  acute  eczema  of  the  hand, 
the  arm  must  be  placed  in  a  sling  and  the 
hand  dressed  in  the  usual  way  with  water 
dressing,  followed  by  linimentum  calcis. 

Eczema  of  the  Nijpple. — Paget's  disease 
of  the  nipple  was,  until  lately,  regarded  as 
a  form  of  obstinate  or  incurable  eczema  ;  it 
is  now,  however,  generally  beHeved  to  be  a 
form  of  inflammation  distinct  from  eczema. 
See  Nipple,  Diseases  of  the. 

Wasliing  in  Eczema. — In  the  treatment 
of  eczema,  perhaps  more  mistakes  are  made 
with  regard  to  washing  than  on  any  other 
point.  In  all  cases  of  eczema,  except  those 
that  are  very  chronic  and  psoriasis-like, 
ordinary  washing  with  soap  and  water 
must  be  strictly  forbidden ;  and,  in  the  case 
of  infants  with  general  eczema  of  the  body, 
all  bathing  must  be  discontinued.  The  new 
and  dehcat'e  cuticle  which  forms  over  a 
healing  eczematous  surface  is  quickly  ma- 
cerated and  destroyed  by  water,  and  thus 
the  process  of  healing  is  indefinitely  pro- 
longed. Egbert  Liveing. 

ELBOW,  Diagnosis  of  Injuries  and 
Diseases  of  the.     See  Arm  and  Forearm. 

ELBOW,  Excision  of  the.  See  Joints, 
Excision  of. 

ELBOW-JOINT,  Amputation  at  the. 
Amputation  at  the  elbow-joint  is  one  not 
often  selected  by  surgeons,  although  some 
operators  of  eminence,  notably  Professor 
Gross,  have  expressed  themselves  strongly 
in  favour  of  it. 

In  performing  the  operation,  difficulty 
may  be  avoided  by  bearing  in  mind  the 
obUque  direction  of  the  articulation,  such 
obUquity  arising  from  the  inner  condyle 
being  lower  than  the  outer,  the  difference 
in  level  being  nearly  half  an  inch. 

The  operation  may  be  performed  by 

I.  The  antero-posterior  flap  method 
(Dupuytren). 

II.  The  single  oval  flap  method  (Bau- 
dens). 

III.  The  circular  method  (Velpeau). 
rV.  Long  anterior  flap  (Malgaigne), 

V.  Single  lateral  flap  (Stimson), 

VI.  Double  lateral  flaps. 


VII.  Long  single  posterior  flap  (Holmes). 

VIII.  The  rectangular  method  (Teale). 
Of  these  methods  the  first  and  the  third 

appear  to  the  writer  to  possess  the  greatest 
merit.  The  former  may  be  done  either  by 
transfixion  or  by  cutting  from  without  in- 
wards. The  anterior  flap,  at  least  two  and 
a  half  or  three  inches  in  length,  should  have 
for  its  base  a  transverse  line  drawn  three- 
quarters  of  an  inch  below  the  condyles.  In 
making  this  flap  the  forearm  should  be 
flexed,  so  as  to  bring  the  articular  sm-face  of 
the  humerus  on  a  line  with  the  edges  of 
the  coronoid  process.  Some  operators  make 
the  base  of  the  flap  on  a  level  with  the 
condyles ;  but  the  advantage  derived  from 
making  the  base  at  the  situation  already 
indicated  is,  that  the  risk  of  subsequent 
projection  of  one  or  other  of  the  condyles 
through  the  wound  is  diminished.  The 
joint  is  then  opened,  the  Ugaments  connect- 
ing the  radius  and  ulna  with  the  hmnerus 
being  divided,  and  the  triceps  is  then  de- 
tached close  to  its  insertion.  The  posterior 
flap  is  formed  by  passing  the  knife  behind 
the  olecranon  and  head  of  the  radius,  and 
cutting  from  within  outwards  ;  or  the  divi- 
sion of  the  structures  forming  the  posterior 
flap  may  be  effected  by  cutting  from  with- 
out inwards.  The  posterior  flap  in  large 
muscular  subjects  may  also  be  made  by 
transfixion.  Leaving  the  portion  of  the 
olecranon  to  which  the  triceps  is  attached 
was  a  method  recommended  by  Dupuytren, 
with  the  view  of  minimisiag  interference 
with  that  muscle.  This  can  be  effected 
with  either  bone-forceps  or  a  small  resec- 
tion saw.  Velpeau  was  opposed  to  this 
modification,  but  it  has  been  warmly  advo- 
cated by  Gross,  who  also,  to  improve  the 
shape  of  the  stump,  states  that  the  '  inner 
trochlea '  may  be  cut  off  on  a  line  with  the 
other  surface. 

In  operating  by  the  circular  method, 
the  incision  should  commence  at  least  three 
inches  below  the  condyles.  This  incision 
must  not  involve  more  than  the  skin,  which 
should  be  dissected  back  half  the  length  of 
the  flap.  The  superficial  muscles  should  be 
divided  and  retracted,  and  then  the  deeper 
ones.  Next,  the  articulation — as  in  the  pre- 
vious operation — should  be  opened,  and  dis- 
articulation effected.  In  this  operation — 
in  the  writer's  opinion  the  one  to  be  pre- 
ferred— the  edges  of  the  flap  can  be  brought 
together,  so  that  union  may  take  place 
either  in  a  horizontal  direction,  or  from 
before  backwards.  The  latter  plan  is  usually 
adopted,  as  the  cicatrix  then  falls  between 
the  condyles.  Another  plan,  which  has 
the    alleged    special    merit    of   promoting 
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facilities  for  drainage,  consists  in  miiting 
the  edges  of  the  wound  somewhat  in  the 
form  of  a  leech-bite,  a  method  the  older 
surgeons  used  to  advocate  in  other  amputa- 
tions. 

The  single  and  double  lateral  flap 
methods  do  not  appear  to  possess  any- 
special  advantage  over  those  already  men- 
tioned. In  operating  by  the  first  of  these 
Stimson  recommends  the  external  flap, 
which  should  be  four  or  five  inches  in 
length,  to  be  '  made  by  transfixion  from  a 
point  in  the  middle  line,  in  front,  a  finger's 
breadth  below  the  bend  in  the  elbow ;  or 
fi-om  without  inwards  by  an  incision  begin- 
ning at  the  same  point  and  ending  half  an 
inch  higher  on  the  posterior  face  of  the 
ulna.  A  second  incision  is  made  trans- 
versely across  the  inner  side  of  the  arm 
about  an  inch  below  the  upper  end  of  the 
first.  The  radio-humeral  joint  is  opened, 
and  the  disarticulation  completed.'  Mr.  T. 
Holmes  has  performed  the  operation  by 
making  a  long  skin  flap  fi:om  the  back  of 
the  limb,  a  transverse  incision  dividing  the 
anterior  tissues,  and  the  resulting  stump 
was  satisfactory. 

The  statistics  of  the  operation  when 
performed  in  cases  of  extensive  injury,  such 
as  are  produced  by  gunshot  woimds,  are 
not  unfavourable.  In  the  American  war 
it  was  ascertained  that  there  had  been 
thirty-nine  cases,  with  only  three  deaths, 
giving  a  mortahty  of  7*6  per  cent. 

William  Stokes. 

ELBOW-JOINT,  Diseases  of  the.— 
This  joint  is  frequently  the  seat  of  both 
acute  and  chronic  inflammation ;  the  acute 
being  usually  rheumatic,  traumatic,  or 
septic,  the  chronic  most  often  being  of 
scrofulous  origin. 

Acute  synovitis  of  the  elbow  gives  rise 
to  pain,  heat,  swelling,  and  restricted  mo- 
bility. The  swelling  is  most  manifest  at 
the  back  of  the  joint,  where  it  obscures  the 
natural  outline  of  the  olecranon ;  pain  is 
much  increased  by  movement,  especially  in 
the  direction  of  extension. 

The  first  essential  of  treatment  is  to 
ensure  rest  to  the  joint,  by  fixing  it  to  a 
splint,  which  is  most  comfortably  applied 
on  the  inner  aspect  of  the  limb ;  the  fore- 
arm should  be  flexed  to  rather  less  than  a 
right  angle,  and  in  a  position  of  semi-pro- 
nation.  If  the  inflammation  be  very  acute 
it  is  best  to  keep  the  patient  in  bed,  and  to 
place  the  arm  on  a  pillow  or  swing  it  in  a 
cradle  ;  in  less  severe  attacks  the  arm  can 
be  supported  in  a  sling,  and  the  patient 
allowed  to  be  up.    Leeches,  cold,  or  other 


antiphlogistic  remedies,  can  thus  be  easily 
applied. 

Rheumatic  inflammation  in  this,  as  in^ 
other  joints,  is  very  apt  to  lead  to  firm 
adhesions  ;  and  it  must  be  remembered  that 
the  utility  of  the  limb,  should  ankylosis 
occur  from  any  cause,  will  depend  greatly 
upon  the  position  in  which  the  joint  becomes 
fixed,  which  should  always,  if  possible,  be  at. 
rather  less  than  a  right  angle. 

Chronic  inflammation  of  the  elbow-joint 
is  attended  with  the  usual  thickening  of  the 
S3aiovial  membrane,  which  can  be  felt  as  an: 
elastic  swelling,  filling  out  and  obHterating, 
the  natural  hollows  of  the  joint.  It  is  fre- 
quently of  scrofulous  origin,  and  then  tends- 
to  progressive  degeneration  of  the  synovial 
membrane,  destruction  of  the  cartilages,  and 
caries  of  the  surface  of  the  bones ;  or  the 
disease  may  begin  as  an  articular  ostitis. 
When  suppuration  occurs,  and  matter  makes 
its  way  to  the  surface,  much  inflammatory 
growth  takes  place  in  the  tissues  around 
and  outside  the  joint,  accompanied  with 
corresponding  wasting  of  the  muscles. 

Treatment. — In  the  earher  stages  of 
simple  chronic  inflammation  of  the  elbow,, 
much  good  may  be  obtained  from  repeated 
small  bhsters,  the  actual  cautery  Hghtly  ap- 
plied, and  the  inunction  of  stimulant  oint- 
ments. But  when  suppuration  has  occurred 
and  the  bone-ends  are  exposed  and  carious, 
as  so  often  happens  in  the  scrofulous  cases, 
it  is  better  as  a  rule  to  resort  at  once  to 
excision;  for  the  results  of  this  operation 
are  usually  so  satisfactory,  and  the  utihty 
of  the  limb  so  much  greater  than  if  anky- 
losis results,  that  it  is  justifiable  at  a  much 
earher  stage  of  treatment  than  in  the  lower 
extremity. 

Loose  cartilages  are  occasionally  met 
with  in  the  elbow-joint,  but  are  not  usually 
productive  of  sufficient  inconvenience  to 
call  for  removal. 

Osteo-arthritis  also  affects  the  elbow, 
giving  rise  to  aching  pain,  impaired  move- 
ment, crepitation  in  the  joint,  and  altera- 
tion of  the  shape  of  the  bones.  Warmth, 
friction,  the  douche,  and  the  internal  ad- 
ministration of  fatty  foods  do  good  in  the 
earher  stages  of  the  disease.  Splints  and 
apparatus  of  restraint  should  be  avoided. 
J.  Warrington  Haward. 

ELBOW-JOINT,  Dislocations  of  the. 
Dislocations  of  the  elbow-joint,  unlike 
other  dislocations,  are  common  in  young 
persons,  usually  in  boys  between  the  ages 
of  ten  and  fifteen,  but  are  most  frequent 
between  the  ages  of  fifteen  and  thirty-five. . 
Displacements  at  the  elbow  include  disloca- 
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tions  of  the  radius  and  ulna  together,  or  of 
either  bone  separately.  The  former  only- 
will  be  described  as  dislocations  proper  of 
the  elbow-joint. 

The  bones  of  the  forearm,  held  together 
at  their  upper  extremities  by  the  orbicular 
ligament,  may  be  dislocated  in  four  prin- 
cipal directions — haclcwards,  forwards,  out- 
wards, and  inwards  —  the  enumeration 
being  given  in  the  order  of  their  relative 
•frequency. 

Dislocation  backwards  includes  three 
varieties — (1)  the  dislocation  directly  hack- 
wards,  which  is  by  far  the  most  common 
displacement  at  the  elbow-joint;  (2)  hack- 
wards  and  outwards ;  and  (3)  backwa/rds 
and  inwards. 

(1)  Dislocation  directly  backwards  is 
usually  caused  by  falls  on  the  palm  (in 
boys  often  occasioned  by  leap-frog),  and 
sometimes  by  blows  on  the  back  of  the  arm 
when  the  hand  is  fixed.  The  symptoms  are 
fixation  of  the  forearm  at  an  angle  of  from 
135°  to  115°,  and  pronation  of  the  hand. 
The  forearm  is  shortened,  and  at  the  bend 
of  the  elbow  is  a  rounded  projection  caused 
by  the  lower  end  of  the  humerus  pressing 
forward  the  brachialis  anticus  and  biceps 
muscles.  Behind,  the  olecranon  projects  as 
a  sharp  angle,  to  the  extremity  of  which 
the  outline  of  the  triceps  may  be  traced, 
whilst  on  either  side  of  this  muscle  there  is 
a  well-marked  depression.  The  cup-shaped 
head  of  the  radius  may  be  seen  and  felt  im- 
mediately behind  the  humerus  on  the  outer 
side,  and  be  made  to  rotate  during  prona- 
tion and  supination.  The  amount  of  dis- 
placement backwards  and  upwards  varies 
in  different  cases.  According  to  Malgaigne, 
the  most  common  dislocation  is  an  incom- 
plete one,  the  tip  of  the  coronoid  process 
lodging  beneath  the  trochlear  surface,  the 
olecranon  remaining  about  on  a  level  with 
the  condyles  of  the  humerus,  and  the  cup 
of  the  radius  being  only  partly  felt  beneath 
the  skin.  This  scarcely  accords  with  general 
experience.  In  many  cases — probably  the 
majority — the  coronoid  process  drops  into 
the  olecranon  fossa,  or  at  least  lies  behind 
the  trochlear  surface  ;  and  in  a  few  this  pro- 
cess has  been  found  drawn  up  above  the 
fossa,  when  dissected  after  death. 

Some  resemblance  exists  between  the 
appearance  of  supra- condyloid  firacture  of 
the  humerus  and  dislocation  backwards  at 
the  elbow,  but  the  distinctions  between 
them  are  not  difiicult.  In  fracture  the  an- 
terior prominence  is  angular  and  just  above 
the  bend  of  the  elbow,  so  that  the  forearm 
is  not  shortened.  The  posterior  projection 
is  less  angular  and  includes  the  condyles, 


to  which  the  radial  head  and  olecranon  bear 
their  normal  relations.  The  movements  of 
the  joint  can  be  obtained,  though  limited 
by  pain.  Crepitus  is  eUcited  on  extension. 
Measurement  between  the  external  condyle 
and  tip  of  the  olecranon,  which  in  disloca- 
tion is  increased,  in  fi-acture  is  normal ; 
and  the  distance  between  the  external  con- 
dyle and  acromion,  which  in  dislocation  is 
normal,  is  shortened  by  fracture.  Lastly, 
the  deformity  may  be  made  to  disappear 
under  extension,  but  has  a  tendency  to 
recur  as  soon  as  extension  is  relaxed. 

Blood-efiusion  into  the  bursa  over  the 
extremity  of  the  olecranon  causes  a  projec- 
tion at  the  back  of  the  elbow  not  unlike 
dislocation  backwards,  and  the  writer  has 
known  this  condition  mistaken  for  disloca- 
tion, and  force  applied  with  a  view  of  re- 
ducing it.  The  freedom  of  the  movements 
of  the  elbow  will  serve  to  distinguish  this 
accident  from  one  of  luxation  of  the  joint. 

The  effect  of  dislocation  backwards  is  to 
cause  rupture  of  the  anterior  and  lateral 
ligaments,  laceration  of  some  of  the  fibres 
of  the  brachialis  anticus,  together  with  a 
displacement  forward  of  this  muscle,  the 
biceps,  the  brachial  artery,  and  median 
nerve.  In  children,  partial  or  complete 
separation  of  the  epiphysis  of  the  humerus 
may  be  a  complication,  and  a  very  careful 
prognosis  as  to  the  future  of  the  joint  is  in 
these  cases  necessary.  Fracture  of  the 
coronoid  process  of  the  ulna  is  a  complica- 
tion occasionally  met  with,  which  may 
render  the  dislocation  easy  to  reduce  but 
difficult  to  retain  in  position.  It  was  found 
associated  with  a  vertical  fracture  of  the 
head  of  the  radius  in  a  dislocation  caused 
by  a  fall  from  a  great  height,  the  specimen 
of  which  is  in  the  Museum  of  St.  George's 
Hospital.  The  radius  and  ulna  have  been 
occasionally  found  dislocated  backwards, 
but  separated  from  each  other. 

Reduction  of  dislocation  backwards  is 
not  often  difficult.  It  may  be  effected  in 
many  cases  by  simply  pressing  the  humerus 
back  with  one  hand,  whilst  extension  is 
made  at  the  wrist  by  the  other.  Where 
more  force  is  required  pressure  with  the 
knee  is  usually  employed.  The  patient  sits 
in  a  chair,  and  the  surgeon,  resting  his  foot 
on  the  seat  beside  him,  places  his  knee  in 
the  bend  of  the  dislocated  elbow;  then, 
seizing  the  arm  with  one  hand  and  the 
forearm  with  the  other,  he  bends  the  joint 
across  the  front  of  his  knee,  and  the  bones 
slip  into  position.  Some,  with  Guy  de 
ChauUac,  consider  the  pressure  should  be 
directed  against  the  humerus,  others  follow 
Astley  Cooper  in  pressing  chiefly  upon  the 


438 


Elbow-Joint,  Dislocations  of  the 


bones  of  the  forearm.  The  effect  of  force 
in  the  latter  direction  will  be  to  draw  the 
bones  of  the  forearm  below  the  himierus, 
and  in  the  former  to  press  the  humerus 
back  over  the  coronoid  process.  It  is  pro- 
bably better  that  these  two  objects  should 
be  carried  out  simultaneously.  A  modifica- 
tion of  the  same  method  is  to  carry  the 
arm  round  a  post  or  through  the  back  of  a 
chair,  and  then  make  traction  and  flexion. 
In  any  case  of  difficulty  the  surgeon  should 
employ  an  anaesthetic. 

(2)  Dislocation  hachwards  and  outwa/rds 
is  caused  by  the  patient  falling  first  on  his 
palms,  then  on  the  inner  side  of  his  forearm, 
by  which  means  the  bones  are  carried  first 
backwards,  then  outwards.  The  forearm  is 
semiflexed,  shortened,  and  usually  strongly 
pronated,  but  in  a  case  recorded  by  Velpeau 
it  was  said  to  be  supinated.  The  coronoid 
process  is  lodged  behind  the  capiteUum,  and 
the  radial  head  projects  behind  and  external 
to  the  outer  condyle,  there  being  a  deep 
hollow  above  it,  whilst  the  inner  condyle  is 
unduly  prominent,  and  the  olecranon  pro- 
jects boldly  behind.  A  typical  case  ob- 
served and  sketched  by  the  writer  occurred 
in  a  boy  aged  ten,  who,  when  running  at 
the  game  of  '  touch,'  was  tripped  up  by  one 
boy  and  fallen  upon  by  another.  The  dis- 
location was  easily  reduced  by  extension 
and  manipulation.  It  would  seem  reason- 
able to  attempt  to  press  the  bones  inwards 
before  using  traction  to  bring  them  forwards 
into  place.  In  a  case  related  by  Debruyn, 
where  forcible  traction  combined  with  flexion 
was  tried  on  more  than  one  occasion,  the 
result  was  to  convert  the  dislocation  into 
one  directly  outwards,  but  no  force  would 
reduce  it  inwards.  Amputation  became 
necessary,  and  the  brachialis  anticus,  biceps, 
artery  and  nerve  were  found  behind  the  ex- 
ternal condyle,  the  nerve  and  vessel  having 
been  ruptured  by  the  attempts  at  reduction. 

(3)  Dislocation  bacTcwards  and  inwards 
is  usually  caused  by  a  fall,  in  which  the 
weight  of  the  body  is  received  first  on  the 
palm,  then  on  the  outer  edge  of  the  forearm 
or  elbow,  so  that  the  bones  are  carried  first 
backwards,  then  inwards.  It  has  also  been 
caused  by -a  fall  on  the  back  of  the  wrist 
and  forearm.  The  forearm  is  slightly 
flexed,  shortened,  and  usually  supinated. 
The  external  condyle  is  abnormally  pro- 
minent, whilst  the  internal  is  obscured. 
The  coronoid  process  is  lodged  at  the  back 
of  the  internal  condyle,  and  the  radial  head 
rests  behind  the  trochlea.  The  olecranon 
projects  posteriorly,  and  is  at  a  greater  dis- 
tance than  normal  from  the  external  con- 
dyle.   Astley  Cooper,  who  first  described 


this  dislocation,  reduced  his  case  by  forcible 
extension,  when,  he  remarks,  the  brachialis 
anticus  and  biceps  pressed  the  humerus 
back  into  position.  It  would  appear  ad- 
visable to  press  the  ulna  outwards  before 
making  extension,  in  order  that  the  coronoid 
process  may  pass  round  the  projecting 
margin  of  the  trochlea  before  being  drawn 
forward.  However  extension  is  made,  it  is 
probable  the  bones  will  tend  to  travel  back 
along  the  same  track  by  which  they  escaped. 

Dislocation  forwards  is  rare,  but  rests 
on  well-authenticated  cases.  It  is  caused 
by  falls  on  the  elbow  when  the  foreann  is 
flexed.  The  olecranon  passes  forward  and 
lodges  on  the  anterior  surface  of  the  trochlea,, 
in  consequence  of  which  the  forearm  is 
lengthened  to  the  extent  of  tliis  process. 
The  head  of  the  radius  can  be  felt  anterior 
to  its  normal  position,  and  there  is  a  fossa 
between  it  and  the  humerus.  The  condyles 
of  the  humerus  are  more  prominent  than 
usual,  and  there  is  a  depression  between 
them  where  the  olecranon  should  be  lodged. 
Generally  the  forearm  has  been  found 
flexed  and  supinated,  but  in  one  case  ex- 
tended. In  a  case  of  complete  dislocation 
recorded  by  Monin,  the  bones  of  the  fore- 
arm rose  in  front  of  the  humerus,  causing 
the  upper  arm  to  appear  shortened.  If  the 
forearm  be  extended,  the  coronoid  process 
and  head  of  the  radius  distend  the  skin  in 
fi:ont  of  the  elbow.  Reduction  is  to  be  ac- 
oompUshed  by  flexion  of  the  forearm  on  the 
arm.  In  a  case  of  difficulty  an  assistant 
should  fix  the  hand  whilst  the  foreann  is 
flexed,  and  the  surgeon,  locking  his  hands 
on  the  upper  part  of  the  forearm  in  front, 
and  resting  his  thumbs  on  the  condyles  of 
the  humerus  behind,  should  draw  the  bones 
of  the  forearm  downwards  and  backwards, 
at  the  same  time  that  he  presses  the  hmnerus 
forwards  with  his  thumbs. 

Dislocation  outwards  is  more  frequent 
than  dislocation  inwards,  owing  to  the  latter 
being  in  a  great  measure  prevented  by  the 
prominent  inner  margin  of  the  trochlear 
surface.  It  is  caused  by  a  fall  on  the  inner 
side  of  the  forearm  and  elbow,  or  by  a  blow 
on  the  outer  side  of  the  humerus  when  the 
forearm  is  fixed.  A  case  recently  seen  by 
the  writer,  in  a  man  aged  twenty-four,  was 
caused  simply  by  slipping  off  the  curb  and 
falling  on  the  inner  side  of  his  elbow.  The 
ulna  is  carried  outwards,  so  that  its  greater 
sigmoid  cavity  rests  between  the  outer 
margin  of  the  trochlea  and  the  capiteUum, 
whilst  the  radial  cup  projects  below  and  ex- 
ternal to  the  outer  condyle.  The  forearm  is 
semiflexed,  displaced  outwards,  and  strongly 
pronated,  whilst  the  inner  condyle  is  ab- 
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normally  prominent.  The  dislocation,  as 
described,  is  complete  only  as  regards  the 
radius  and  as  a  luxation  of  the  elbow-joint 
is  incomplete,  but  very  occasionally  the 
ulna  passes  external  to  the  capitellum,  and 
the  dislocation  is  then  complete.  Keduction 
is  usually  easy.  The  forearm  shoidd  be 
seized  at  the  wrist  with  one  hand  and  supi- 
nated,  by  which  means  the  pronator  teres 
is  made  to  draw  the  bones  of  the  forearm 
towards  the  inner  condyle;  at  the  same 
time  the  elbow  is  grasped  by  the  other  hand 
in  such  a  way  that  the  fingers  are  used  to 
draw  the  radius  and  ulna  inwards,  whilst 
the  thumb  presses  the  inner  condyle  out- 
wards. Failing  this,  the  knee  may  be 
appUed  over  the  inner  condyle,  whilst  the 
forearm  is  supinated  and  drawn  inwards. 

Dislocation  inwards  is  usually  caused 
by  a  fall  on  the  outer  side  of  the  elbow. 
The  greater  sigmoid  cavity  of  the  ulna  em- 
braces the  under  surface  of  the  internal 
condyle,  and  the  radial  head  lies  against 
the  inner  margin  of  the  trochlea.  It  is, 
therefore,  incomplete.  The  forearm  is 
slightly  flexed,  directed  inwards,  and  pro- 
nated.  The  external  condyle  is  unduly  pro- 
minent and  the  internal  obscured.  To  re- 
duce this  form  of  displacement  the  upper 
arm  and  hand  should  be  fixed  by  assistants, 
and  the  surgeon  should  then  draw  the  bones 
of  the  forearm  outwards  with  one  hand, 
^^■hilst  using  the  other  to  press  the  humerus 
inwards. 

In  a  few  cases  the  ulna  has  been  found 
dislocated  backwards,  at  the  same  time  that 
the  radius  was  dislocated  forwards. 

For  the  dislocations  of  the  radius  or 
ulna  singly  at  the  elbow  see  Eadius  ; 
Ulna.  E.  Clement  Lucas. 

ELECTROLYSIS.— The  chemical  de- 
composition produced  by  the  passage  of 
electricity  may,  under  certain  conditions, 
be  applied  to  the  treatment  of  disease. 
All  forms  of  electricity  cause  electrolysis, 
and,  although  the  voltaic  current  is  at 
present  the  most  convenient  and  effective, 
it  is  likely  that  other  modes  of  developing 
and  storing  electricity  may  ultimately  be 
preferred.  The  amount  of  decomposition  is 
proportioned  to  the  intensity  of  the  current, 
that  is,  the  quantity  of  electricity  which 
passes  through  the  electrolyte.  The  intensity 
is  determined  by  the  amount  of  electricity 
generated,  and  by  the  resistance  offered  to 
its  passage.  This  resistance,  inversely  corre- 
lating the  power  of  conduction,  is  composed 
of  external  and  internal  resistance,  or  that 
which  lies  in  the  electrolyte  and  conducting 
wires,  and  that  which  resides  in  the  battery 
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itself.      Hence  Ohm's  law  I  =  .;- — - ,  in 

which  I  =  intensity,  E  =  electromotor  force, 
Ri  =  external,  and  Rj  =  internal  resistance. 
It  is  evident,  therefore,  that  the  work  done 
will  largely  depend  on  the  relative  value  of 
Rj  and  Rg.  If  Rj  be  relatively  great,  means 
must  be  taken  to  increase  the  penetrating 
power  or  tension  of  the  cmTent.  This  is 
done  by  multiplying  the  cells  of  a  battery. 
On  the  other  hand,  Rj  is  diminished  by  in- 
creasing the  size  of  the  cells.  By  reference 
to  these  facts  we  determine  the  form  of 
battery  to  be  used  in  the  different  appli- 
cations of  electricity  in  medicine  and 
sm-gery. 

In  the  process  of  decomposition  by 
electricity  there  are  two  actions.  One  con- 
sists in  the  primary  separation  of  the 
electrolyte  into  its  components.  These  ap- 
pear at  the  poles  of  the  battery,  that  is,  at 
the  points  where  the  conducting  wires  come 
in  contact  with  the  electrolyte.  The  sub- 
stances which  appear  at  the  positive  pole 
are  called  electro-negative  ions,  at  the 
negative  pole  electro-positive.  The  same 
substance  may  vary  in  this  respect  according 
to  its  associations,  but  in  a  general  way  it 
may  be  said  that  oxygen,  acids,  and  their 
aUies  appear  at  the  positive,  while  hydrogen 
and  bases  appear  at  the  negative  pole. 

The  second  action  consists  in  the  chemi- 
cal changes  which  these  nascent  products 
bring  about  in  their  surroundings. 

In  organic  electrolytes  this  secondary 
electrolysis  is  more  important  than  the  pri- 
mary. Theoretically  we  should  expect,  and 
practically  we  find,  that  the  effect  of  electro- 
lysis on  the  tissues  is  mainly  due  to  the 
chemical  action  of  the  nascent  ions.  With 
blood  as  the  electrolyte,  there  is  produced 
at  the  positive  pole  a  tolerably  firm  dark 
coagulum  adhering  strongly  to  the  elec- 
trode and  of  acid  reaction  ;  at  the  negative 
a  pinkish  white  somewhat  sticky  froth,  en- 
closing bubbles  of  hydrogen,  while  the  re- 
mainder of  the  blood,  according  to  the 
strength  and  duration  of  the  current,  as- 
sumes more  or  less  the  appearance  and  con- 
sistence of  thin  tar.  On  the  solid  textures 
a  similar  acid  and  alkaline  reaction  is 
produced,  viz.  at  the  positive  pole  a  dry 
slough  of  small  size  with  a  contracting  cica- 
trix, at  the  negative  a  livid,  large,  diffuse^ 
soft  eschar,  the  one  resembling  the  effect  of 
nitric  acid,  the  other  of  caustic  potash. 

Therapeutic  Uses. —  Electrolysis  has 
been  employed  for  the  cure  of  aneurism,  for 
the  destruction  of  tumours  and  other  mor- 
bid products,  and  for  the  disintegration  of 
,  urinary  calculi. 
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Aneurism. — In  aneurism  our  aim  is  to 
coagulate  the  blood  in  the  sac.  We  may 
desire  to  accompHsh  this  end  at  once,  or 
we  may  think  it  better  to  produce  only  a 
small  quantity  of  coagulum  for  the  purpose 
of  provoking  the  subsequent  deposition  of 
laminated  fibrin.  On  this  point  there  is 
divergence  of  opinion.  Experience  shows, 
however,  that  it  is  not  more  dangerous  to 
attempt  the  full  coagulation ;  and  since  depo- 
sition of  fibrin  subsequently  is  at  least  as 
likely  after  such  an  attempt,  the  bolder  ap- 
pears the  better  method.  In  most  cases,  how- 
ever, it  will  be  found  impossible  at  once  and 
permanently  to  occlude  an  aneurismal  sac. 
It  has  been  done,  but  the  rule  in  successful 
cases  is,  that  pulsation  recurs  for  a  time, 
even  after  its  complete  abolition.  The  froth 
occupies  less  space  as  the  gas  becomes  ab- 
sorbed, and  the  living  current  is  again  ad- 
mitted in  so  far  as  the  aneurismal  wall  may 
not  have  contracted  with  corresponding 
rapidity. 

The  constant  current  from  a  battery  of 
considerable  electromotor  force  should  be 
used,  that  the  work  may  be  done  in  a 
reasonable  time.  Blood  is  a  good  conductor. 
The  greatest  amount  of  work,  therefore,  with 
the  least  shock  and  pain  to  the  patient,  is 
got  from  three  to  six  cells  of  a  size  between 
those  used  for  the  cautery,  where  quantity  is 
desired,  and  the  ordinary  medical  batteries, 
^vhere  tension  is  necessary  to  overcome  the 
resistance  of  the  cuticle.  As  the  effect  is 
produced  only  at  the  point  of  contact,  it  is 
necessary  to  introduce  needles  into  the  blood. 
One  needle  should  be  connected  with  each 
pole.  A  larger  number  increases  the  risk 
of  irritating  the  sac.  Success  has  followed 
the  insertion  of  one  pole  only,  while  the 
other  has  been  applied  to  the  skin ;  but  with 
both  poles  inserted,  the  work  done  is  more 
effective  and  accurate,  and  is  painless.  The 
needles  should  be  insulated  where  they  lie 
in  contact  with  the  tissues,  to  prevent  pain, 
inflammation,  and  risk  of  haemorrhage.  Vul- 
canite was  found  many  years  ago  by  the 
writer  and  Dr.  Fraser  to  be  by  far  the  most 
convenient  insulator.  The  needles  are 
usually  made  of  steel ;  but  to  avoid  destruc- 
tion by  acids,  the  one  attached  to  the 
positive  pole  may  be  made  of  platinum  or 
gold.  The  duration  of  the  operation  will  be 
determined  by  the  effect  produced  in  di- 
minished pulsation  and  increased  tension 
through  the  formation  of  gas.  From  half 
an  hour  to  an  hour  and  a  half  is  necessary. 

If  the  operation  be  properly  performed, 
it  is  free  from  risk.  Inflammation  of  the 
sac  is  prevented  by  taking  care  that  the  ex- 
posed point  of  the  needle  does  not  touch  it. 


Embolism  has  never  occurred,  and  the 
hsBmorrhage  from  the  needle  punctures  is 
easily  checked  by  gentle  pressure,  if  the 
puncture  be  made  where  the  wall  is  thick. 

This  operation  has  been  most  frequently 
used  in  aortic  aneurism,  after  the  failure 
of  other  treatment.  In  some  cases, 
chiefly  ItaHan,  complete  success  has  been 
attained;  in  others,  marked  amelioration. 
The  writer  has  not  been  fortunate  in  ob- 
taining a  cure  in  aortic  aneurism,  but  in 
several  instances  has  averted  for  long  periods 
impending  death  from  external  haemorrhage, 
and  has  firequently  produced  diminution  of 
size  and  amehoration  of  symptoms.  On  the 
other  hand,  in  one  or  two  instances  he  has 
thought  that  more  rapid  spread  internally 
has  followed  the  occlusion  of  the  external 
sac  by  electrolysis. 

In  surgical  aneurism  it  has  been  fairly 
successful,  but  it  cannot  be  preferred  to 
compression  or  ligature,  and  although  safer 
in  most  cases  than  opening  the  sac,  and  in 
all  than  coagulant  injections,  such  oppor- 
tunities for  its  use  do  not  frequently  occur. 

Blood-tumours. — In  these  forms  of  dis- 
ease electrolysis  finds  its  most  complete 
success.  It  brings  about  a  cure  first  by 
cauterising  the  tissues,  and  secondly  by 
causing  directly  and  indirectly  coagulation 
of  the  blood.  These  products  are  then 
slowly  absorbed.  To  get  its  best  results 
it  is  absolutely  necessary,  by  insulation  of 
the  needle  and  care  in  operating,  to  guard 
against  the  sHghtest  cauterisation  of  the 
skin.  Then  the  infinite  division  of  the 
caustic  prevents  it  firom  being  carried  into 
the  circulation,  its  nascent  form  insures  its 
energy,  and  its  perfectly  subcutaneous  action 
avoids  aU  possibility  of  inflammation  or 
haemorrhage,  and  aU  trace  of  scar. 

For  cirsoid  aneurism  it  is  the  treatment 
2par  excellence.  With  perseverance  and  de- 
cision it  will  not  fail.  In  aneurism  by  anas- 
tomosis it  is  less  certain.  It  is  difficult  to 
occlude  the  huge  caverns  communicating 
with  large  veins  and  arteries  so  perfectly  as 
to  prevent  the  blood  finding  its  way  into 
them.  It  can  be  relied  on  only  in  examples 
of  small  size. 

Whenever  it  is  important  to  cure  a  nae- 
vus  without  a  scar,  electrolysis  is  absolutely 
certain  and  perfectly  safe.  The  objection  is 
that  it  is  slow.  Several  operations  are 
generally  required,  and  it  is  of  little  use 
operating  under  intervals  of  six  weeks.  As 
much  induration  should  be  produced  at  a 
sitting  as  is  possible  without  injuring  the 
skin,  or  so  overtaxing  the  absorbents  as  to 
lead  to  suppuration.  With  these  precautions 
and  perseverance,  the  effect  is  admu-able  in 
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safety,  precision,  and  absence  of  mark  or 
scar.  It  is  of  course  impossible  by  this  or 
any  other  method  to  cure  a  simple  port- 
wine  stain  without  leaving  traces  of  opera- 
tion. It  is  to  the  subcutaneous  and  partly 
subcutaneous  forms  that  the  operation  is 
applicable. 

GrOiTRE. — The  vascular  kind  of  goitre  is 
amenable  to  electrolysis.  The  operation  re- 
quires frequent  repetition,  but  is  probably 
as  safe  and  effectual  as  any  other  form  of 
local  treatment.  If  the  tumour  be  causing 
symptoms  too  dangerous  to  brook  delay, 
electrolysis  must  give  place  to  excision.  It 
is  not  to  be  relied  upon  in  the  cystic  and 
fibrous  varieties. 

It  has  been  employed  by  Schuh  and 
others  in  varix.  It  will  cure,  but  is  in- 
ferior to  other  plans  of  treatment. 

Solid  Tumours. — The  use  of  electrolysis 
proposed  by  Beard  and  Rockwell  for  the 
open  as  distinguished  from  the  subcutaneous 
removal  of  abnormal  growths,  presents  no 
advantage  whatever  over  other  methods  by 
knife,  cautery,  or  caustic.  Consequently,  after 
several  trials,  the  writer  has  abandoned  its 
use  for  malignant  tumours,  even  when  they 
are  highly  vascular.  On  an  average  the  in- 
creased growth  produced  by  irritation  out- 
weighs the  absorption  of  the  part  destroyed. 
Doubtless  electrolysis  is  capable  of  pro- 
xjuring  the  disappearance  of  many  simple 
tumours,  but  in  most  it  is  less  certain,  far 
more  tedious,  and,  from  the  necessity  of 
anaesthetics  on  each  occasion,  not  more  safe 
than  the  knife.  In  some  chronic  hypertro- 
phies and  inflammations,  however,  it  may 
often  be  useful.  If  pus  have  not  already 
formed,  and  there  be  no  persistent  local 
cause,  enlargement  of  lymphatic  glands  may 
be  treated  by  electrolysis  perhaps  as  hope- 
fully as  by  any  other  local  application. 
Success  has  followed  the  use  of  electrolysis 
in  hydatid  and  other  cysts. 

John  Duncan. 

ELEPHANTIASIS      ARABUM.  — 

Definition. — ^A  chronic  hypertrophy  of  the 
skin  and  subcutaneous  tissue,  occasioning 
enormous  enlargement  and  deformity,  the 
result  of  repeated  attacks  of  inflammation 
of  the  lymphatics  and  skin. 

The  term  '  elephantiasis '  is  generically 
applicable  to  any  hypertrophy  of  the  skin, 
to  whatever  cause  it  may  be  due,  whether 
to  varicose  veins,  clironic  eczema,  ulcers, 
lupus,  or  syphilis ;  or  to  any  condition  pro- 
ducing compression  of  the  veins  and  lym- 
phatics, such  as  exostosis,  enlarged  glands, 
bone-disease,  or  old-standing  dislocation.  I 
It   is    equally    appUcable    to   any    hyper- 


trophically  enlarged  limb,  though  it  be 
merely  a  congenital  deformity.  But  al- 
though any  of  these  local  causes  can  pro- 
duce elephantiasis — the  hypertrophic  con- 
dition of  connective  tissue  and  morbid 
anatomical  appearances  of  which  are  iden- 
tical with  those  observable  in  the  disease 
under  consideration — elephantiasis  arabum 
signifies  far  more,  and  differs  altogether  from 
simple  hypertrophy  as  seen  in  this  country, 
while  at  the  same  time  it  must  not  be  con- 
founded either  with  elephantiasis  graecorum, 
which  is  true  leprosy,  or  with  elephantiasis 
italica,  another  name  for  pellagra. 

Elephantiasis  arabum  is  dependent  on  a 
variety  of  climatic  conditions,  and  is  en- 
demic in  tropical  countries,  chiefly  in  India, 
China,  Egypt,  Arabia,  Barbadoes,  and  other 
islands  of  the  West  Indies,  and  in  South 
America.  Some  authorities  believe  that  it 
is  commonest  near  the  sea-coast,  others 
that  it  occurs  in  damp  and  humid  regions, 
while  others  again  hold  that  it  is  to  be 
found  most  frequently  in  a  malarious  dis- 
trict. It  is  said  to  affect  males  rather  than 
females,  the  poorer  and  ill-fed  classes  rather 
than  those  who,  well-clothed  and  nourished, 
obey  the  ordinary  hygienic  laws  of  life.  It 
is  considered  that  the  variety  of  elephanti- 
asis arabum  known  as  lymph  scrotum  most 
frequently  attacks  the  natives  who  habitu- 
ally wash  in  stagnant,  dirty  water,  and  that 
the  legs  are  affected  in  those  who  wallv 
barefooted.  No  race  of  men  is  entirely 
exempt  from  this  disease,  which  is,  how- 
ever, far  more  common  among  the  dark 
than  the  fair  races,  and  but  seldom  attacks 
pure  Europeans. 

Course  and  Symptoms. — The  disease  is 
usually  ushered  in  with  fever — aptly  called 
*  elephantoid  ' — reserabling  ordinary  inter- 
mittent fever,  in  the  regularity  of  its 
recurrence,  sometimes  at  monthly  inter- 
vals, but  differing  from  it  in  its  duration. 
Inflammation  of  the  lymphatics,  either 
preceding  the  fever  or  appearing  at  the  same 
time,  produces  general  swelling  of  the  part 
attacked.  The  skin  becomes  red,  tense,  ten- 
der, and  burning,  often  vesicles  or  bullae  are 
formed,  which  discharge  a  serous  or  chyle- 
like fluid,  the  attack  presenting,  as  a  whole, 
all  the  characteristics  of  an  attack  of  erysi- 
pelas. The  general  constitutional  symptoms 
accompanying  the  fever  are,  as  a  rule,  head- 
ache, malaise,  nausea  or  vomiting,  and 
severe  lumbar  pains,  with  the  addition  of 
dragging  and  tenderness  in  the  groins  and 
spermatic  cords  when  the  scrotum  is  the 
seat  of  mischief.  After  awhile,  both  the 
fever  and  the  local  inflammatory  symptoms 
disappear,  and  the  patient  is,  for  the  time 
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being,  restored  to  health.  At  the  end  of 
this  interval  of  rest  the  fever  returns,  to- 
gether with  a  renewed  erysipelatous  attack 
of  greater  severity,  the  lymphatics  becoming 
more  involved,  swollen,  and  twisted.  Again 
the  acute  symptoms  abate,  but  the  affected 
part,  though  free  from  heat  and  pain,  re- 
mains swollen  and  distorted.  The  meshes 
of  the  corium  and  subcutaneous  tissue  are 
distended  with  lymph,  from  which  the 
connective-tissue  elements  draw  excessive 
nourishment  and  become  hypertrophied. 
The  condition  of  the  part  after  the  first  few 
attacks  is  like  oedema  from  dropsy,  causing 
pitting  on  pressure  with  the  finger ;  but  after 
several  attacks  of  fever  and  local  inflamma- 
tion, the  part  feels  dense  and  hard,  and 
even  much  force  will  not  produce  the 
slightest  indentation.  After  some  years — 
Mr.  V.  Richards  says  as  many  as  eleven  and 
a-half — the  attacks  of  fever  cease,  and  the 
part  becomes  uniformly  and  pei-manently 
swollen.  If  the  region  affected  be  the  leg, 
the  appearance  produced  is  one  of  monstrous 
deformity.  For,  although  the  enlargement 
rarely  occurs  above  the  knee,  and  there  is 
always  a  constriction  around  the  ankle,  the 
foot  and  leg  become  one  shapeless  mass, 
like  an  elephant's  leg,  hence  the  name  of 
the  disease.  The  outline  of  the  ankle  is 
obliterated,  no  bones  can  be  felt,  and  the 
toes  are  entirely  hidden. 

The  severity  of  the  constitutional  symp- 
toms varies ;  in  some  cases  there  is  little  or 
no  rise  of  temperature,  while  in  others  the 
fever  is  intense.  The  pain  also  varies,  being 
sometimes  comparatively  shght,  in  other 
instances  so  severe  during  the  inflammatory 
attack  as  to  prevent  the  patient  walking. 
Itching  is  occasionally  a  great  additional 
torture. 

The  appearance  of  the  skin  in  the  hyper- 
trophic stage  differs  considerably  in  indi- 
vidual cases,  and  also  in  different  parts  of 
the  same  limb.  At  times,  and  in  certain 
parts,  it  is  hard,  dark,  and  scaly,  or  again  it 
may  be  smooth  and  tense,  in  which  condi- 
tion it  is  often  attacked  with  eczema  ;  or, 
yet  again,  it  may  be  rough  and  tubercular. 
Another  variety  presents  an  appearance  re- 
sembling ichthyosis,  the  epidermis  being 
thickened  and  dirty-looking.  Lymph  may 
exude  upon  the  skin  from  vesicles  or  small 
soft  swellings,  or  the  surface  may  be  warty, 
or  broken  up  by  deep,  foul,  discharging 
ulcers. 

Elephantiasis  scroti  generally  com- 
mences, according  to  Pruner,  in  the  form 
of  a  hard  kernel  under  the  skin,  usually  at 
the  bottom  of  the  left  side  of  the  scrotum, 
and  is  attended  with  severe  fever  and  con- 


stitutional disturbance,  similar  to  that 
already  described.  The  skin  becomes 
thickened,  indurated,  furrowed,  and  wrin- 
kled. The  abdomen  alters  in  form,  the  skin 
being  drawn  down  so  as  to  assist  in  enlarg-  j 
ing  the  scrotum.  The  penis  also  increases  \ 
in  size,  but  becomes  hidden  in  the  enormous 
overgrowth  beneath  it.  As  the  tumour 
enlarges,  which  it  may  do  to  the  size  of 
100  lbs.  or  more,  the  lymphatics  become 
varicose  and  often  burst,  the  discharge 
from  them  drying  and  forming  crusts.  A 
condition  called  'lymph  varix,'  described 
by  authors  under  various  names,  is  said 
to  occur  chiefly  in  China,  and  is  most 
often  associated  with  elephantiasis  scroti^ 
It  presents  the  appearance  of  a  soft  tumour 
which,  when  punctured,  exudes  a  pinkish 
or  whitish  fluid  like  chyle. 

The  parts  most  commonly  attacked  by 
elephantiasis  arabum  are  the  leg,  usually 
one  only,  and  the  external  genital  organs,, 
male  and  female.  It  also  assails  the  arms, 
scalp,  ears,  and  tongue,  showing  a  pre- 
ference for  the  parts  in  the  order  named. 

Morbid  Anatomy  and  Pathology. — To 
the  naked  eye  a  section  through  a  limb 
affected  with  elephantiasis  arabum  presents 
an  appearance  of  layers  of  enormous  thicken- 
ing in  the  corium,  subcutaneous  tissue, 
fasciae,  and  periosteum ;  and,  while  the 
bones  are  hypertrophied,  the  muscles  are 
wasted  from  long- continued  pressure. 
There  is  much  exudation  of  lymph,  and  to 
the  touch  the  section  is  tough  and  un- 
yielding. 

Under  the  microscope  the  horny  layers 
of  the  epidermis  are  seen  to  be  in  some 
places  thickened  and  rugose,  in  others  they 
are  hardly  more  than  normal.  The  con- 
nective tissue  of  the  corium  has  a  swollen 
gelatinous  appearance.  The  subcutaneous 
tissue  is  in  one  part  dense  and  fibrous,  in 
another  soft  and  jelly-like.  The  lymph- 
atic vessels  are  much  dilated,  and  contain 
lymphatic  cells  in  fibrin  (Cornil).  In  one 
of  Sir  Joseph  Fayrer's  cases  of  elephantiasis 
scroti,  Mr.  D'Arcy  Power  found  the  outer 
layers  of  the  epidermis  but  sHghtly  thickened, 
the  rete  malpighii  remarkably  so.  The 
subcutaneous  tissue  was  very  greatly 
thickened  and  contained  a  large  amount  of 
unstriped  muscular  tissue.  The  blood-ves- 
sels were  very  numerous  and  of  large  size, 
the  lymphatic  channels  fafrly  numerous, 
and  some  of  them  of  considerable  diameter. 
In  another  case  there  was  a  large  amount 
of  lymphoid  tissue,  and  in  the  subcu- 
taneous tissue  small  highly  refracting  an- 
gular bodies,  staining  deeply,  supposed  to 
be  filarise. 
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Simple  hypertrophy  of  connective  tissue 
is  the  result  of  over -nutrition  of  the  parts, 
arising  h'oni  inflammatory  or  mechanical 
occlusion  of  the  IjTnphatics.  Some  autho- 
rities maintain  that  though  there  is  a 
local  inflammation,  the  result  of  lympha- 
titis,  the  disease  itself  is  due  to  some 
special  dyscrasy,  which  is  probably  more  or 
less  induced  by  undue  exposure  to  great 
alternations  of  temperature  in  humid  and 
liot  climates.  Others  trace  it  to  exposure, 
whereby  the  part  is  brought  into  direct 
contact  with  some  poison  which  penetrates 
the  skin.  Some  have  attributed  it  to  ma- 
laria also,  and  others  again  beheve  that  the 
whole  pathology  is  to  be  explained  by  the 
fact  that  a  minute  animal  known  as  the 
filaria  sanguinis  Tiormnis,  blocks  the  Ijnn- 
phatics  and  sets  up  the  inflammation.  The 
theory  of  the  relations  between  the  filaria 
and  elephantiasis  arabum  is  both  ingenious 
and  interesting.  As  long  ago  as  1866 
Wucherer,  of  Brazil,  detected  the  embryos 
of  a  special  entozoonin  the  urine  of  a  patient 
suffermg  from  chyluria.  Unaware  of  this 
discovery,  Lewis,  of  Calcutta,  in  1868, 
called  attention  to  his  own  observations  of 
a  like  kind,  and  in  1872  announced  that  he 
had  found  filariae  in  the  blood  of  a  person 
suffering  from  elephantiasis  arabum,  and 
gave  them  the  name  of  filaria  sanguinis 
hominis,  and  claimed  to  have  found  in  them 
the  cause  of  the  disease.  In  1875  Patrick 
Manson  advanced  the  opinion  that  the 
inflammation  caused  by  the  presence  of  the 
adult  filarias  in  the  blood  produced  oblitera- 
tion of  the  Ij^mphatic  trunks — perhaps  even 
of  the  thoracic  duct — and,  arresting  the 
lymph- current,  consequent  hypertrophy. 
In  1877,  a  still  farther  step  was  made. 
Some  eminent  authorities,  among  them 
Bancroft  and  Spencer  Cobbold,  came  to  the 
conclusion  that  there  was  evidence  that 
elephantiasis  arabum  was  propagated  by 
the  mosquito,  and,  rightly  or  wrongly,  this 
is  now  the  generally  accepted  theory,  and 
it  certainly  seems  to  harmonise  with  many 
of  the  facts.  It  was  found  that  the  filarise 
reposed  in  some  organ  of  the  patient  during 
the  day,  and  appeared  in  the  blood  only  at 
night,  which  is  the  time  when  the  mosquito 
feeds.  It  was  further  known  that,  after 
laying  its  eggs,  this  insect  makes  its  way  to 
the  water  and  there  dies,  and  so  liberates 
the  filarise.  Bathing  in  water  thus  con- 
taminated, the  natives  expose  the  legs  and 
genitals  to  contact  with  the  filarise,  which 
either  effect  an  entrance  through  the  skin, 
or  are  swallowed  in  drinking  the  water. 
According  to  the  most  recent  opinion,  the 
female  filarise  Hve  in  the  lymphatics,  but 


beyond  the  glands,  lay  their  eggs  which  are 
carried  with  the  lymph  to  the  ganglia, 
where  being  too  large  to  pass,  they  are 
hatched,  and  as  embryos  foUow  the  lym- 
phatics, and  so  find  their  way  into  the  blood. 
Facts,  however,  seem  to  show  that  elephan  - 
tiasis  arabum  may  exist  without  the  pre- 
sence of  filarise,  and  vice  versa,  so  that  we 
can  hardly  feel  fiill  confidence  in  the  theory 
without  some  more  satisfactory  evidence. 
See  Filaria  Sanguinis  Hominis. 

Treatment. — 1.  Inflammatory  stage. — 
Eest  in  bed,  with  the  part  raised,  if  it  be  the 
leg  or  scrotum.  Salmes  and  aperients  at 
first,  to  be  followed  with  quinine  or  arsenic 
in  full  doses,  to  mitigate  the  severity  of  the 
fever,  and  opium  to  relieve  pain.  Poultices, 
either  hot  or  cold,  should  be  appUed 
locally. 

2.  Of  resulting  enlargement  and  con- 
stitutional condition. 

a.  Local.  —  Some  authorities  advise 
bhstering  the  enlarged  inguinal  glands, 
rubbing  iodine  ointment  into  the  swoUen 
leg  and  bandaging  it  evenly  and  firmly, 
while  using  constitutional  treatment.  Bhs- 
tering is  said  to  be  of  particular  value 
directly  the  inflammation  has  subsided. 
Others  prescribe  cataplasms  and  tepid 
baths  or  oils  to  soften  and  remove  th& 
epidermis  and  crusts,  followed  by  inunc- 
tions of  mercurial  ointment  and  careful 
bandaging,  to  be  repeated  when  the  ban- 
dage gets  loose.  The  limb  to  be  kept 
horizontal. 

Elastic  Bandage. — The  use  of  Martin's- 
elastic  bandage  has  been  followed  by  the 
greatest  success  in  the  prevention  of  the 
hypertrophy.  It  should  be  appHed  firmly 
from  the  foot  upwards  immediately  after 
the  inflammatory  symptoms  have  subsided, 
and  should  be  worn  for  months. 

Electricity.  —  Though  not  infalhble, 
there  is  Httle  doubt  that  electricity  is  one 
of  the  best  forms  of  treatment  at  present 
known.  A  galvanic  current  of  40  to  60 
Trouve  elements,  appUed  from  five  to 
thirty  minutes,  with  %\iq positive  pole  on  or 
near  the  sound  part,  and  negative  pole  on 
different  parts  of  the  affected  regions,  has 
been  tried  with  success.  Either  or  both 
forms  of  electricity  may  be  used  at  the 
same  sitting. 

Compression  of  the  Main  Artery. — 
The  results  obtained  firom  digital  com- 
pression have  been  satisfactory. 

Ligature  of  the  Main  Artery, — The 
best  authorities  disapprove  of  this  mode  of 
treatment,  which  is  held  to  be  but  tempora- 
rily amehorative.  In  one  case,  however,  cure 
was  effected  by  this  means  m  six  months. 
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Amputation  of  the  Leg. — This  has  oc- 
casionally to  be  resorted  to,  in  consequence 
of  the  enormous  size. 

Bemoval  of  the  Scrotal  Tumour, — The 
spermatic  cord,  testicles,  and  penis  are 
dissected  out,  and  no  attempt  should  be 
made  to  preserve  flaps  of  integument  either 
for  penis  or  testicles,  as  it  is  found  unneces- 
sary and  seems  to  be  followed  by  recurrence. 
Healing  is  effected  in  from  two  to  four 
months.  At  times  removal  of  the  whole 
tumour,  testicles  and  penis  included,  has 
to  be  performed,  but  when  possible  the 
genitals  are  preserved,  not  only  to  avoid 
mutilation,  but  also  from  fear  of  sudden 
and  extensive  hasmorrhage,  and  contraction 
of  the  urethra.  By  careful  bandaging  the 
operation  may  be  made  almost  bloodless. 
See  Scrotal  Elephantiasis. 

h.  Constitutional  Treatm^ent. — Quinine 
and  arsenic,  or  quinine  and  iron,  or  iodide 
of  potassium,  give  the  best  results,  but 
drugs  have  but  httle  power  either  to  pre- 
vent recurrence  of  the  disease  or  to  check 
its  progress.  Change  of  climate  is  the 
most  potent  remedy,  often  arresting  an 
attack  in  its  early  stages.  Europeans 
should  return  to  Europe  and  natives  re- 
move to  a  drier  district. 

Malcolm  Morris. 

ELEPHANTIASIS  GR^CORUM.— 

Synon.  Leprosy,  Lepra. — Definition. — An 
endemic,  cnronic,  constitutional  disease, 
analogous  to  syphilis,  varying  in  its  morbid 
manifestations,  according  to  whether  the 
brunt  of  the  disease  falls  on  the  skin, 
nerves,  or  other  tissues. 

Etiology. — This  must  be  considered  as 
regards  its  production  and  propagation. 
Concerning  production,  neither  climate, 
soil,  race,  malaria,  diet,  bad  hygiene,  nor 
antecedent  diseases,  such  as  syphilis,  yaws, 
or  ague,  can  be  regarded  as  anything  more 
than  predisposing  influences  which  favour 
its  onset  and  development,  mainly  by  lower- 
ing general  vitaHty  and,  therefore,  resist- 
ance to  disease.  As  regards  climate,  while 
it  is  certainly  most  prevalent  in  tropical 
and  sub-tropical  countries,  it  Jfrequently 
occurs  also  in  cold  climates,  such  as  Norway, 
Iceland,  and  New  Brunswick ;  in  short,  it 
may  be  found  from  the  poles  to  the  equator, 
from  the  east  to  the  west.  As  for  soil,  it 
may  occur  in  high  or  marshy  lands,  in  town 
or  country,  by  rivers  and  seas ;  and  though 
it  is  true,  in  the  main,  that  the  home  of 
leprosy  is  in  the  vicinity  of  water,  even 
this  must  not  be  said  without  reservation. 
CHmate  seems,  however,  to  have  an  influ- 
«nce  on  the  form  of  the  disease,  as  tuber- 


culated  leprosy  is  most  common  in  Europe, 
probably  from  the  influence  of  cold  check- 
ing the  action  of  the  skin,  and  non-tuber- 
culated  in  warmer  climates.  Eating  fish, 
especially  if  putrid,  is  supported  by  some 
high  authorities  as  the  cause  of  leprosy, 
the  idea  having,  probably,  arisen  from  fish 
being  a  staple  article  of  diet  in  tropical 
and  subtropical  countries  where  leprosy 
is  endemic;  but  since  in  many  countries 
leprosy  is  rife  where  (either  from  religious 
prejudices  or  other  circumstances)  no  fish 
is  eaten,  this  theory  must  be  regarded  as 
untenable. 

Propagation. — Intermarriage  plays  a 
certain  part,  and  in  some  places,  such  as  the 
Cape,  Provence,  Asturia,  and  Gahcia,  leprosy 
isHmited  to  certain  families  who  intermarry. 

Heredity  has  an  undoubted  influence, 
and  Norwegian  authorities  consider  that  it 
may  be  transmitted  collaterally  as  well  as 
directly,  and  that  it  may  even  skip  a  gene- 
ration, the  second  and  fourth  being  worse 
than  the  first  and  third.  The  mixed  form 
is  the  kind  most  frequently  transmitted, 
and  often  only  one  member  of  a  family  is 
attacked ;  the  disease  may,  however,  be  la- 
tent many  years,  until  developed  by  some 
depressing  influence,  and  congenital  cases 
are  very  rare ;  for  these  reasons  many  think 
that,  like  phthisis,  only  the  predisposition 
is  transmitted.  The  question  whether  le- 
prosy is  contagious  or  not,  is  answered,  by 
the  College  of  Physicians'  Eeport,  in  the 
negative ;  but  there  is  much  evidence  in 
favour  of  its  being  inoculable  even  by  vac- 
cination, while  coitus,  prolonged  contact, 
and  even  breathing  the  same  atmosphere 
for  a  long  period,  seem  to  have  produced  it 
in  some  instances.  The  invariable  presence 
of  bacilli  in  the  tissues  of  the  tuberculated 
form,  and  the  fact  that  the  prevalence  of 
leprosy  in  Norway  has  been  diminished 
fifty  per  cent,  in  twenty  years  by  strict 
segregation,  are  circumstances  which  are 
also  in  favour  of  the  contagious  theory. 

Varieties. — The  disease  presents  itself 
under  three  aspects :  the  tuberculated,  the 
non-tuberculated,  and  the  mixed  tubercu- 
lated lepra.  Tuberculated  lepra  is  the  most 
common  in  Europe,  non-tuberculated  in  the 
tropics,  and  mixed  tuberculated  is  always 
less  common  than  either  of  the  others. 
Although  one  pathologically,  they  are  clini- 
cally so  distinct  as  to  require  separate  de- 
scription. 

Tuberculated  Lepra. — Five  stages  may 
be  recognised :  (1)  deposit  with  prodro- 
mata  and  fever,  (2)  eruption,  (3)  tubercu- 
lation,  (4)  anaesthesia  (not  always),  (5)  ul- 
ceration. 
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The  prodromata  which  are  nearly  always 
present  are :  debility,  depression,  dyspep- 
sia, diarrhoea,  and  drowsiness,  a  frequent 
sense  of  chilliness,  profuse  perspirations, 
with  marked  greasiness  of  skin,  especially 
in  the  dark  races ;  frequent  vertigo,  and  re- 
current epistaxis  which  temporarily  relieves 
the  vertigo.  After  a  variable  time,  and,  in 
some  cases,  without  the  prodromata,  the 
febrile  symptoms  set  in  with  a  rigor  and  a 
rise  of  temperature,  sometimes  reaching 
104°  F.,  the  pyrexia  is  nearly  always  of  a  re- 
mittent type,  and  with  the  sweatings,  simu- 
lates ague  ;  but  the  drowsiness  is  now  very 
marked,  and  is  very  significant  in  a  le- 
prous district ;  the  tongue  is  red,  the  pupils 
sluggish,  and  the  pulse  quick  and  feeble. 
Then,  after  a  variable  period,  the  exanthem, 
or  *  leprous  spots,'  appears,  coming  first  with 
oedema  of  the  eyelids,  on  the  prominent 
parts  of  the  face,  and  then  on  the  limbs ; 
it  is  erythematous  in  appearance,  but  at- 
tended with  deposit  from  the  beginning ;  it 
is  slightly  raised,  defined  at  the  edge,  from 
one  to  several  inches  in  diameter,  and  dis- 
tinctly hypersesthetic  at  first ;  in  colour  it  is 
purplish  or  mahogany  red  in  fair  people, 
but  of  a  brighter  red  and  shining  in  the 
dark  races.  The  spots  may  come  and  go 
for  weeks  and  months,  each  time  with  fe- 
brile symptoms,  and  then  tuberculation  sets 
in,  as  a  rule,  six  months  from  the  onset  of 
the  disease. 

The  tubercles  come  out  in  crops  in  the 
same  places  as  the  erythematous  eruption, 
which  by  this  time  has  faded ;  they  vary 
from  a  pea  up  to  a  hen's  egg  in  size,  and 
may  coalesce  into  an  infiltration,  diffuse  or 
in  clear-centred  circles,  or  the  infiltration 
may  arise  directly  from  the  erythema  which 
gradually  thickens  into  this  condition,  with- 
out the  intervention  of  the  tubercles.  The 
colour  of  the  infiltration  and  of  the  tubercles 
is  from  a  yellowish  to  a  dark  brown  in  fair, 
and  blacker  than  the  black  skin  in  the  dark 
races.  As  the  tubercles  and  infiltrations 
develope,  the  hyperaBsthesia  gives  way  to 
diminished  sensibility  or  even  anaesthesia, 
which,  in  this  form,  is  limited  to  the  sites 
of  the  eruption,  and  is  due  to  the  pressure 
of  the  leprous  infiltration  on  the  ends  of 
the  nerves. 

While  tubercles  may  come  anywhere 
except  on  the  scalp  and  glans  penis,  the  face, 
limbs,  breasts,  scrotum,  and  penis  being  the 
usual  sites,  the  mucous  membranes  do  not 
escape,  and,  when  tubercles  involve  the  air- 
passages,  they  often  endanger  life. 

Ultimately,  the  tubercles  either  resolve, 
leaving  stains,  or  atrophy,  leaving  scars,  or 
they  may  break  down  and  form  indolent, 


sharply-defined,  red  glazed  ulcers,  with 
yellow,  glairy  discharge  of  a  peculiar  odour. 
At  first,  these  ulcers  can  be  healed  by  ap- 
propriate treatment,  but  as  the  disease 
advances  they  extend,  and  may  involve 
almost  the  whole  body.  When  the  disease 
is  fully  developed,  the  face  gets  the  charac- 
teristic leonine  appearance,  from  the  thick- 
ening of  the  skin  over  the  brows  between 
the  natural  wrinkles,  the  cheeks  look  full 
and  pendulous,  the  lips  are  swollen  and 
everted,  and,  with  the  nose  and  chin,  are 
covered  with  tubercles;  the  ears  project, 
and,  even  at  an  early  stage,  are  often  much 
thickened  and  covered  with  tubercles,  and 
the  lobe  is  specially  enlarged,  soft  and  pen- 
dulous. The  hair  of  the  scalp  is  preserved, 
but  is  lost  elsewhere,  and  the  nails  also  go 
or  are  represented  by  homy  pegs.  In  the 
male  the  testes  atrophy  and  the  breasts 
enlarge ;  women  become  sterile,  the  voice  is 
reduced  to  a  croak,  from  the  tubercles  in 
the  larjmx,  they  snuffle  fi:om  the  thickened 
nasal  mucous  membrane,  and  blindness  may 
ensue,  from  corneal  tubercles  or  keratitis. 

At  varying  intervals — often  at  the  change 
of  the  seasons — exacerbations,  with  fever, 
occur,  with  enlargement  of  the  lymphatic^ 
glands — especially  the  femoral — and  after 
each  one  fresh  tubercles  appear,  and  so 
each  attack  is  a  milestone  on  the  downward 
course. 

Ulceration  eventually  sets  in,  slowly  as 
a  rule,  but  sometimes  phagedsenic,  and 
from  its  extent  exhausts  the  patient,  or 
he  may  die  from  interference  with  the  air- 
passages,  extensive  internal  deposits,  or 
from  renal  and  lung  complications,  and  less 
frequently  from  diarrhoea,  anaemia,  &c.  In 
hereditary  cases,  before  the  disease  deve- 
lopes,  it  may  be  noticed  that  ordinary  sores 
are  indolent  and  imhealthy,  the  lymphatic 
glands  are  enlarged,  the  aspect  is  cachectic, 
the  features  coarse  and  the  head  large,  and 
the  patient  is  deficient  in  vigour,  both 
mental  and  bodily. 

The  special  symptoms  in  such  cases 
generally  come  out  between  the  ages  of 
ten  and  twenty,  rarely  under  three  years, 
and  only  one  or  two  instances  of  its  being 
congenital  are  known. 

Non-tuberculated  Lejpra  is  the  most 
common  tropical  form,  constituting  two- 
thirds  of  all  the  cases.  Three  stages  may 
be  recognised :  (1)  development,  (2)  spread- 
ing, (3)  permanency. 

The  first  lasts  one  or  two  years,  and 
includes  the  prodromata,  the  eruption  and 
the  commencement  of  atrophy ;  there  are 
no  febrile  symptoms  with  the  prodromata, 
but  frequent  chilliness  is  experienced,  with. 
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malaise  and  other  ill- defined  symptoms,  but 
r,he  most  characteristic  are  pain  and  ten- 
derness in  various  places,  general  hyper- 
sesthesia  of  the  skin,  and  shooting  pains 
down  certain  nerves,  especially  the  ulnar, 
the  median,  ^nd  peroneal,  accompanied  by 
a  burning  sensation  and  tenderness  along 
the  course  of  the  nerves;  firequently  an 
eruption  of  small  bullse  occurs  on  the  ex- 
tremities where  the  nerves  are  affected, 
and  sometimes  '  glossy  skin  '  is  developed. 
Weakness  of  grasp  and  numbness  in  the 
course  of  the  nerves  are  early  symptoms, 
and  the  ulnar  is  generally  the  first  to 
suffer. 

Within  a  year  the  more  special  eruption 
breais  out,  the  most  frequent  positions  for 
it  being  the  back,  shoulders,  back  of  the 
arms,  thighs,  round  the  knees,  the  elbows, 
on  the  face,  and  sometimes  in  the  course  of 
nerves,  especially  the  musculo -spiral.  The 
spots  or  patches  come  out  singly  as  a  rule, 
are  one  or  two  inches  in  diameter,  well- 
defined  but  not  raised,  of  a  pale  yellow  in 
fair,  but  bright  yellow  in  dark  races ;  they 
may  itch  or  burn,  but  are  not  hyperaesthetic 
and  rarely  anaesthetic  at  this  stage,  but  the 
sweat  secretion  is  absent  in  tliem.  From 
time  to  time  fresh  patches  come  out,  but 
unattended  by  special  symptoms;  some- 
times some  of  the  muscles  waste,  and  there 
is  contraction  of  the  little  finger,  while 
sensation  in  the  course  of  the  affected 
nerve  is  gone  by  this  time,  if  it  has  not 
before,  and  the  second  stage  supervenes. 

This  stage  is  marked  by  the  spreading 
of  all  the  patches,  except  those  on  the  neck, 
at  their  periphery,  forming  irregular  circles, 
ovals,  or  gyrate  figures ;  the  border  is  now 
distinctly  raised,  a  quarter  or  half  an  inch 
broad,  of  a  yellowish-brown  colour,  highly 
sensitive  at  the  spreading  edge,  which  may 
be  papulaj:  or  vesicular,  the  centre  is  atro- 
phic, pretematurally  white,  or  yellow  in 
dark  people,  thin,  wrinkled,  hairless,  scar- 
like, and  dry,  often  covered  with  a  powdery 
desquamation,  and  always  more  or  less 
anassthetic.  The  anaesthesia  in  the  course 
of  certain  nerves  also  is  always  slowly  ex- 
tending its  area,  and  the  patient  frequently 
suffers  from  burns  and  other  unconscious 
injm-ies  in  consequence,  while  perforating 
ulcer  of  the  foot  is  very  apt  to  occur  in 
those  who  walk  barefoot.  In  cold  weather 
solitary  large  bullae  very  often  come  on  the 
anaesthetic  extremities,  leaving  an  indolent 
ulcer.  Paralysis  is  usually  a  late  symptom, 
and  is  accompanied  by  wasting  of  muscles 
and  flexion  of  the  fingers,  giving  a  claw- 
like aspect  to  the  hand,  which  drops  help- 
lessly at  the  wrist.    Next,  interstitial  absorp- 


tion of  the  phalanges  ensues,  leaving  the 
nail  still  attached  to  the  stump,  or  a  larger 
necrosis  may  occur ;  but  on  the  whole,  with 
the  exception  of  sleeplessness,  the  general 
health  continues  good,  and  often  improves 
when  the  third  or  permanent  stage  is 
reached,  which  is  in  about  ten  years  from 
the  commencement.  From  henceforth  the 
eruption  remains  stationary,  though  by  this 
time  nearly  the  whole  body-surface  may 
have  been  traversed  by  it,  so  that  the  whole 
skin  is  atrophied,  and  white  or  yellow  ac- 
cording to  the  race.  Other  nerves,  such  as 
the  third  and  seventh,  or  some  nerve  of  the 
leg  may  get  paralysed;  ulcerations  are 
common,  and,  though  less  extensive,  are 
deeper  than  in  tuberculated  cases  ;  moist  or 
dry  gangrene  often  occurs,  and,  spreading 
until  it  reaches  a  joint,  a  line  of  demarca- 
tion is  produced,  and  a  natural  amputation 
is  performed.  Although  the  same  process 
is  often  repeated,  it  is  slow  and  not  exten- 
sive each  time ;  the  strength  is,  on  the  whole, 
wonderfully  preserved,  and,  unlike  the  other 
form,  sexual  power  is  retained  up  to  a  late 
period. 

Ultimately,  however,  the  ulceration, 
gangrene,  marasmus,  and  general  debihty 
from  the  leprous  poison  produce  the  inevit- 
ably fatal  result,  about  two-fifths  of  the 
cases  thus  dying  directly  from  leprosy ; 
muco-enteritis  is  the  immediate  cause  of 
death  in  nearly  as  many  more,  and  the  rest 
reach  their  end  through  various  complica- 
tions, but  nephritis  is  not  especially  frequent, 
as  in  tuberculated  lepra. 

Mixed  tuberculated  lepra  is  the  least 
common  form,  constituting  about  one-sixth 
of  all  cases,  about  haK  are  hereditary,  and 
often  each  parent  has  had  a  different  form. 

It  begins  sometimes  with  tuberculated 
and  sometimes  with  non-tuberculated  sym- 
ptoms, but  most  frequently  the  non-tuber- 
culated symptoms  take  the  lead  for  a  few 
months,  and  then  with  fever  and  the  usual 
phenomena  tuberculation  occurs.  Destruc- 
tion of  the  cartilages  of  the  nose  sometimes 
ensues,  and  the  soft  palate  may  also  be 
destroyed  by  ulceration,  and  these  incidents 
constitute  special  features  of  this  form. 
For  the  rest  the  symptoms  are  a  compomid 
of  the  other  two  varieties. 

The  prognosis  is  bad,  and  if  the  tubercu- 
lated precedes  the  non-tuberculated  form  the 
progress  is  more  rapid.  The  diagnosis  re- 
quires care  sometimes,  to  distinguish  leprosy 
from  syphilis,  but  the  presence  of  anaes- 
thesia would  be  a  certain  criterion. 

Pathology. — Modern  research  is  strongly 
in  favour  of  the  disease  being  one  of  con- 
stitutional   origin,     closely    analogous    to 
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«yphilis,  in  which  special  bacilli,  either 
directly  or  indirectly,  by  their  presence 
set  up  inflammatory  changes  in  the  tissues, 
to  which  many  of  the  lesions  are  due  ;  they 
also  specially  modify  by  their  presence  the 
exudation  cells,  and  the  endothelium  of  the 
lymphatic  and  blood  vessels  forming  the 
so-called  '  lepra  cells '  and  giant  cells,  which 
impart  specific  characters  to  new  growths 
which  would  otherwise  not  differ  from 
ordinary  granulation  tissue,  except  that  the 
infiltration  is  in  foci  instead  of  being  dif- 
fused, and  is  poorly  supplied  with  vessels. 

Morbid  Anatomy. — The  essential  fea- 
tures are  infiltration  of  the  skin  or  mucous 
membranes  by  foci  of  small  round  cells, 
which  are  especially  abundant  round  the 
vessels,  and  where  these  are  most  numerous, 
viz.  roimd  the  follicles  and  glands ;  inter- 
spersed in  this  infiltration  are  larger  cells 
called  'lepra  cells,'  of  which  there  are 
all  gradations,  from  those  Httle  larger  than 
a  leucocyte  up  to  the  multi-nucleated  giant 
cells.  It  is  in  these  lepra  cells  that  the 
bacilli  are  placed,  and  the  large  cells  are 
most  abundant  in  the  deeper  and  peripheral 
part  of  a  tubercle ;  there  is  every  reason  to 
believe  that  the  lepra  cells  grow  from  the 
leucocytes  or  connective-tissue  cells  under 
the  irritative  or  stimulating  influence  of  the 
bacilli,  one  or  more  of  which  may  often  be 
seen  in  a  leucocyte-like  cell,  and  many  in 
the  lepra  cells.  The  giant  cells  appear  to 
be  derived  from  the  endothelium  of  the 
blood-vessels  or  lymphatics,  and  also  con- 
tain bacilli  in  abundance. 

These  bacilli  can  best  be  brought  into 
view  by  staining  the  section  or  fluid  con- 
taining them  by  the  Weigert-Ehrlich  pro- 
-cess  for  tubercle  bacilli ;  but  they  require  a 
higher  power,  a  tenth  or  twelfth  immersion, 
to  see  them  satisfactorily,  as  they  are  much 
smaller  than  tubercle  bacilli.  For  clinical 
purposes  the  fluid  from  the  debris  of  a 
1)roken-down  tubercle,  or  the  serum  ob- 
tained by  squeezing  a  tubercle  in  a  clamp, 
as  Manson  reconunends,  and  then  pricking 
the  blanched  tubercle,  should  be  dried  on  a 
-cover-glass  and  stained  by  the  above-men- 
tioned process ;  the  bacilli  then  appear  as  red, 
straight  rods,  not  larger  than  half  or  three- 
quarters  of  the  diameter  of  a  red  corpuscle, 
contrasting  with  the  blue  ground.  That 
they  are  really  morbific  agents  is  evidenced 
by  their  invariable  presence  in  every  case 
of  tuberculated  lepra  examined,  no  matter 
whence  it  may  have  come ;  by  their  pre- 
sence coinciding  with  the  development  of 
the  lepra  cells;  and,  though  inoculation 
has  failed  to  produce  the  general  disease,  a 
localized  leprosy  has  been  produced  in  dogs. 


In  non-tuberculated  lepra  foci  of  ceUs  are 
infiltrated  between  the  fibres  of  the  nerve, 
penetrating  from  without  inwards,  until 
ultimately  most  of  the  nerve-fibres  become 
pressed  upon  individually  as  well  as  collec- 
tively, but  inasmuch  as  the  infiltration  is 
in  foci  some  fibres  escape,  and  this  accounts 
for  the  oases  of  sensibility  in  anaesthetic 
areas.  Bacilli  have  not  hitherto  been  de- 
monstrated in  this  form  of  lepra.  Besides 
these  lesions  in  the  skin,  mucous  mem 
branes,  and  nerves,  tubercles  may  be  found 
in  the  pleurae,  but  no  specific  leprous 
changes  have  been  found  in  the  lungs, 
liver,  spleen,  or  kidneys,  nor  even  in  the 
enlarged  lymphatic  glands  which  are  mainly 
fibroid.  The  testes,  like  the  sebaceous  and 
sweat  glands,  atrophy  by  pressure  of  the 
smaU  cell  infiltration  between  the  tubules 
or  acini  of  the  glands.  Although  there 
is  nothing  specific  in  the  lardaceous  in- 
filtration of  the  liver,  spleen,  and  kidneys, 
it  is  a  frequent  sequel  to  the  prolonged 
ulceration,  and  fatty  kidneys  are  also  rather 
common  in  the  tuberculated  cases. 

Prognosis, — Almost  invariably  bad  ;  but 
existence,  though  too  often  in  a  very  miser- 
able state,  may  be  prolonged  for  many 
years.  The  form  of  the  disease  exercises  a 
most  important  influence,  the  tuberculated 
averaging  seven  or  eight  years,  the  mixed 
ten,  and  the  non-tuberculated  fifteen  years. 
In  all  cases  heredity,  youth,  and  mental 
depression  have  a  bad  influence  on  the 
course  of  the  disease. 

In  tuberculated  cases,  unfavourable 
elements  are  frequent  febrile  exacerba- 
tions, the  extensive  implication  of  the  air- 
passages  or  internal  organs,  and  the  super- 
vention of  lardaceous  disease  from  pro- 
longed suppuration;  whilst,  if  the  patient 
comes  early  under  treatment,  if  the  exacer- 
bations occur  only  at  long  intervals,  if  the 
infilti-ation  is  diffuse  rather  than  tubercular, 
and  his  general  surroundings  are  good,  con- 
siderable amelioration  of  his  condition 
and  arrest  of  the  disease  for  some  time  may 
be  hoped  for.  In  non-tuberculated  lepra 
the  extent  of  the  nerve -implication  is  a 
good  guide ;  arrest  of  the  progress  of  the 
disease  may  be  produced  when  this  is 
limited,  if  there  are  no  serious  complica- 
tions and  the  patient  is  seen  at  an  eai'ly 
stage. 

In  mixed  lepra  the  accidents  of  both 
occur,  but  it  is  usually  intermediate  to  the 
other  two  in  duration. 

Treatment. — This,  unfortunately,  can 
only  be  palliative  or  preventive,  the  number 
of  so-called  specifics  bearing  testimony  to 
the   incurability  of  the   disease.      Of  the 
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many  recommended,  only  two  have  stood 
the  test  of  long  experience — namely,  Chaul- 
moogra  oil,  from  Gynocardia  odorata,  and 
Gurjmi  oil,  from Dipterocarpus  laevis.  These 
oils  are  taken  internally,  and  rubbed  in 
externally.  Both  are  very  nauseous,  and  are 
best  given  in  emulsion  or  pearls,  beginning 
with  small  doses.  The  Chaulmoogra  oil 
should  be  begim  in  doses  of  three  minims, 
or  one  pearl,  three  times  a  day,  after  meals, 
and  gradually  increased  up  to  the  limit  of 
the  patient's  endurance.  Seldom  more  than 
a  drachm  a  day  can  be  tolerated,  nausea, 
vomiting,  and  diarrhoea  ensuing  if  the  dose 
is  too  great  for  the  individual.  Gynocardic 
acid,  in  pills,  has  also  been  recommended, 
in  doses  beginning  at  half  a  grain  and  gra- 
dually increasing  it  up  to  three  grains  three 
times  a  day.  The  oil  also  should  be  well 
rubbed  in,  in  the  form  of  an  ointment  con- 
sisting of  equal  parts  of  the  oil  and  lard  ;  the 
friction  should  be  thorough  and  prolonged, 
where  possible  for  two  hours  twice  a  day, 
rubbing  off  the  old  oil  with  fuller's  earth, 
or  a  warm  bath  may  be  given. 

"When  Gurjun  oil  is  employed — and  it  is 
spoken  of  most  highly  by  practitioners  in  the 
tropics — it  is  given  internally  in  an  emulsion 
consisting  of  lime-water  three  parts  and 
Guijun  oil  one  part,  half  an  ounce  being 
given  twice  a  day  ;  at  the  same  time  a  lini- 
ment of  equal  parts  of  the  oil  and  lime- 
water  is  rubbed  in,  in  the  same  way  as  the 
Chaulmoogra  oil.  The  writer  finds  that  in 
this  climate  the  emulsion  cannot  be  made 
by  this  formula,  the  oil  being  too  solid.  For 
the  mixture  it  is  found  best  to  rub  it  up 
•with  powdered  gum  arable  and  water,  but 
English  patients  could  not  get  to  more  than 
a  drachm  a  day,  and  that  only  by  raising  it 
very  gradually  from  a  five-minim  dose. 
The  liniment  can  be  made  with  olive  oil 
instead  of  lime-water ;  in  the  writer's  hands 
the  Chaulmoogra  oil  appeared  to  be  more 
useful  than  Gurjun,  but  in  the  tropics 
Gurjun  is  most  valued.  Simple  oils  are 
also  useful  for  a  liniment,  and  greasy  ap- 
plications always  seem  grateful  to  the  leper. 
Besides  direct  medication,  frequent  baths 
are  to  be  used,  and  strict  attention  to  general 
hygiene  should  be  paid.  Sulphur  baths  are 
strongly  recommended  by  some,  and  since 
scabies  is  a  very  common  complication  it 
has  a  double  advantage.  The  patient 
should  be  well  and  suitably  clad,  according 
to  the  climate,  and  chills  carefully  avoided, 
as  they  firequently  seem  to  determine  a 
firesh  exacerbation. 

When  the  febrile  exacerbation  is  present, 
fuU  doses  of  quinine  should  be  given,  such 
as  gr.  V.   of  the  hydrochlorate  every  four 


hours ;  the  strength  should  be  carefully 
supported  by  highly  nourishing  diet,  and 
hot  baths  are  here  specially  useful;  cod- 
liver  oil,  after  the  febrile  sjnmptoms  have 
subsided,  is  beneficial.  It  is  an  exploded, 
error  that  there  is  any  disadvantage  in 
healing  the  sores  as  soon  as  possible,  and 
they  should  be  treated  on  general  antiseptic 
principles,  iodoform  and  wet  boracic  acid 
lint,  e.g.,  are  good  applications,  but  when 
ulceration  is  very  extensive,  finely  carded 
oakum  over  a  simple  dressing  is  cheap  and 
efficient,  and  prevents  the  foetor  which  too 
often  poisons  the  air  of  asylums.  Most 
authorities  recommend  a  change  to  a  tem- 
perate climate,  and  certainly  patients  should 
be  removed  from  districts  where  the  disease 
is  endemic.  There  can  be  but  little  doubt, 
however,  that  cold  and  variable  climates 
have  an  unfavourable  influence  by  increas- 
ing the  liabiUty  to  chills.  In  some  cases 
of  non-tuberculated  lepra,  stretching  the 
affected  nerve  has  been  beneficial,  the 
anaesthesia  and  paralysis  having  been  re- 
lieved by  it.  As  preventive  measures,  strict 
segregation  is  the  only  effective  plan,  and  it 
is  probable  that  the  disease  was  stamped 
out  of  England  and  the  greater  part  of 
Europe  by  this  means,  and  the  same  result 
will  probably  be  attained  eventually  in 
Norway  by  this  procedm^e. 

Those  who  have  to  dress  the  sores  of 
lepers  should  be  very  careful  if  they  have 
scratches  or  abrasions,  and  not  neglect 
carbolic  acid  ablutions  afterwards. 

H.  Eadcliffe  Ceocker. 

ELLIS'S  SPLINT,  for  fi-actm-e  of  the 
clavicle,  consists  of  a  well-padded  crutch 
for  the  axilla,  which  is  supported  in  position 
by  straps  passed  from  its  lower  extremity 
over  the  opposite  shoulder ;  the  arm  is  held 
to  the  side  by  a  transverse  strap,  and  tha 
forearm  is  supported  in  a  sling. 

BiLTON  Pollard. 

EMBOLISM.— The  plugging  of  a  vessel 
by  clot  or  foreign  substance  set  free  irom 
some  distant  part  of  the  circulation. 

The  process  is  to  be  regarded  as  one  of 
the  most  important  in  pathology,  not  only 
on  account  of  its  direct  effects,  but  from 
the  role  it  plays  in  the  occurrence  of  meta- 
static or  secondary  deposits  in  septic  and 
malignant  diseases.  It  differs  from  throm- 
bosis in  occurring  mainly  in  internal  organs- 
and  in  the  arterial  system.  Venous  em- 
bolism is  met  with  almost  solely  ia  the 
portal  circulation. 

Origin  and  Nature  of  Emboli. — 
1.  Venous  thrombosis  is  by  far  the  most 
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common  source,  parietal  clots  being  the 
most  dangerous.  Such  emboH  are  usually 
made  up  of  laminated  clot,  a  careful  exam- 
ination of  which  will  often  allow  their 
primary  origin  to  be  determined.  In  some 
cases  they  may  be  found  to  correspond 
exactly  with  the  broken  end  of  a  coexistent 
thrombus.  Venous  emboli  commonly  origi- 
nate from  the  femoral,  iliac,  pelvic,  renal, 
or  jugular  veins. 

2.  Arterial  thrombosis. 

3.  Vegetations  detached  from  the  cardiac 
valves,  or  portions  of  clot  broken  off  from 
coagula  formed  in  the  auricular  appendages 
or  the  spaces  between  the  muscular  trabe- 
culae. 

4.  Vegetations  detached  from  the  sur- 
face of  the  large  arteries  in  advanced  athe- 
romatous disease,  or  portions  of  clot  set  free 
from  the  interior  of  an  aneurism. 

5.  Blood-clot  developed  as  a  result  of 
intravascular  injections  in  surgical  treat- 
ment. 

6.  Portions  of  new-growth  set  free  in 
the  general  circulation. 

7.  Parasitic  cysts,  particularly  hydatids, 
developed  in  the  liver,  and  passing  by  the 
inferior  vena  cava  to  the  lungs. 

8.  Fat  set  free  by  extensive  laceration 
of  adipose  tissue.     See  Fat -Embolism. 

9.  Air  entering  by  a  cut  vein.  See 
Air  in  Veins. 

Emboli  may  be  simple,  septic,  or  malig- 
nant. Simple  emboli  only  will  be  treated 
of  here ;  for  further  details  respecting  septic 
or  mahgnant  emboli  the  articles  on  Py.emia 
and  Malignant  Disease  must  be  consulted. 
They  may  be  single  or  multiple ;  and  pri- 
mary and  secondary  emboli  are  spoken  of, 
the  latter  taking  their  origin  from  the 
thrombus  developed  around  the  primary 
one.  The  origin  of  an  embolus,  as  a  general 
rule,  determines  its  destination.  Those  from 
the  veins  or  right  heart  are  commonly 
arrested  in  the  pulmonary  circulation,  those 
from  the  left  heart  or  arteries  in  the  sys- 
temic circulation,  and  those  from  the  portal 
system  in  the  Hver.  Exceptions  to  these 
general  rules  may  occur;  minute  emboli 
may  traverse  the  pulmonary  capillaries, 
and,  gathering  clot  as  they  go,  become 
arrested  in  the  systemic  circulation;  and 
this  is  a  more  probable  explanation  of 
hepatic  abscess  in  septic  cases,  where  the 
origin  of  the  process  is  in  the  systemic 
veins,  than  the  gravitation  theory ;  or  larger 
emboli  may,  rarely,  pass  from  the  pulmonary 
to  the  systemic  circulation,  as  a  result  of 
congenital  deficiency,  as  a  patent  foramen 
ovale.  The  bifurcation  of  a  vessel,  where  a 
sudden   decrease  of   lumen  occurs,  is  the 
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most  common  point  of  arrest;  this  may, 
however,  depend  on  the  shape  of  the  clot : 
a  rounded  clot  usually  lodges  in  a  single 
vessel,  but  an  elongated  one  may  ride  on  the 
bifurcation,  only  becoming  an  obstructing 
embolus  when  fresh  clot  has  been  deposited. 
Where  a  large  artery  breaks  up  into  several 
branches  of  about  the  same  calibre  (e.g.  pul- 
monary), two  or  three  may  be  thus,  at  first 
partially,  then  completely,  occluded. 

Kesults  of  Embolism. — These  are  two- 
fold in  nature :  1.  Local,  consisting  {a)  in 
changes  in  the  vessel  itself,  and  (6)  in  the 
area  supplied  by  it.  2.  General,  due  to 
disturbance  of  the  general  economy  from 
interference  with  the  function  of  the  organ 
or  part  suppUed.  The  process  is  to  be  re- 
garded as  much  more  serious  than  throm- 
bosis because  of  its  sudden  nature,  which, 
even  under  the  most  favourable  circum- 
stances, renders  anaemia  of  more  or  less 
extended  duration  inevitable.  The  results 
vary  according  to  the  size,  number,  and 
character  of  the  emboli,  also  as  to  the  im- 
portance to  the  general  economy  of  the 
part  or  organ  affected,  and  to  the  existence 
of  a  competent  collateral  circulation.  Size 
is  of  importance  chiefly  in  regard  to  the 
calibre  of  the  vessel  occluded  and  the  con- 
sequent extent  of  the  area  affected ;  number 
has  a  similar  import ;  but  the  character  of 
the  embolus  is  much  more  serious,  as  the 
principal  determining  point  in  the  changes 
likely  to  ensue. 

(1)  Local  changes  (a)  in  the  vessel  itself. 
The  more  or  less  serious  nature  of  these 
depends  in  great  measure  on  the  character 
of  the  embolus.  The  first  change  is  secon- 
dary thrombosis,  extending  backwards  and 
forwards  to  the  next  collateral  branch,  or 
in  terminal  vascular  systems  as  far  as  the 
capillaries.  This  is  followed  by  an  endo- 
arteritis  of  varying  intensity  and  character^ 
If  the  clot  be  of  a  simple  nature  the  throm- 
bus may  organize,  and,  passing  through  the 
usual  stages,  the  vessel  either  becomes  per- 
manently occluded,  or  its  lumen  may  be 
more  or  less  perfectly  re-established,  with  a 
varying  amount  of  thickening  of  the  wall. 
If  the  embolus  be  derived  from  a  clot  under- 
going regressive  change,  more  extensive  in- 
flammation, involving  periarteritis,  may  re- 
sult ;  or,  if  it  be  septic,  an  abscess  is  the 
constant  sequence,  without  necessarily  pre- 
cedent formation  of  an  infarct.  A  rough 
or  irritating  embolus  may,  from  the  local 
injury  or  inflammatory  softening  induced 
serve  as  the  origin  of  aneurismal  dilatation. 

(b)  Changes  in  the  area  supplied. — 
These  are  threefold  in  degree :  1.  More  or 
less  transient   anaemia;    2.   Infarction;   3. 
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Necrosis.  The  most  important  factors  ia 
the  determination  of  the  degree  of  damage 
seen  in  the  area  supplied  are  the  richness 
of  the  collateral  blood- supply,  the  strength 
of  the  general  circulation,  and  the  tendency 
to  degeneration  of  the  special  tissue  con- 
tained. Where  the  collateral  circulation  is 
free,  as  in  the  extremities,  a  temporary 
anaemia  similar  to  that  seen  after  Ugature 
is  in  most  cases  the  only  result;  but  this 
fortunate  termination  is,  as  in  the  case  of 
ligature,  dependent  on  the  force  of  the  car- 
diac action  and  the  capability  of  the  col- 
lateral vessels  to  enlarge ;  if  either  of  these 
factors  is  defective,  extensile  arterial  throm- 
bosis may  follow,  leading  to  partial  or  total 
gangrene.  Certain  organs,  however,  are  fur- 
nished with  a  so-called  terminal  circulation. 
This  arrangement,  met  with  in  the  spleen, 
kidney,  brain,  and  lung,  is  the  chief  deter- 
mining influence  on  infarct  formation,  the 
gradual  or  sudden  occurrence  of  occlusion 
being  rendered  irrelevant,  as  no  sufficient 
collateral  channels  exist  for  the  re-establish- 
ment of  the  circulation.  Congestion  and  in- 
farction may,  however,  be  hindered  or  pre- 
vented in  these  cases  if  the  distal  veins  be 
provided  with  valves,  in  the  case  of  the 
large  veins,  by  the  weight  of  the  column  of 
blood,  by  distal  thrombosis  preventing  re- 
gressive flow,  or  if  the  embolus  be  not  com- 
pletely obstructing.  In  organs  mainly  sup- 
pHed  by  one  artery  the  blood-pressure  in 
the  corresponding  main  vein  is  too  low  to 
allow  a  regressive  current  to  develop;  and 
here  necrosis  may  be  due  to  pure  anaemia 
without  haemorrhagic  infarction. 

Infarcts  may  be  red  (haemorrhagic)  or 
white.  The  red  infarct,  met  with  most 
commonly  in  the  lung,  consists  of  a  wedge- 
shaped  area  of  dark  red  congested  tissue, 
within  which  a  considerable  escape  of  blood- 
elements  has  taken  place  by  diapedesis. 
The  base  of  the  wedge  is  at  the  surface,  the 
apex  corresponds  to  the  obstruction.  It  is 
developed  in  the  following  manner  : — The 
first  effect  of  the  occlusion  is  anaemia  of  the 
suppUed  area ;  the  arrest  of  blood-supply, 
with  the  consequent  removal  of  the  vis-a- 
tergo  normally  exerted  on  the  blood  in  the 
veins,  is  followed  by  a  retrogressive  flow  of 
venous  blood,  the  stasis  thus  induced  being 
succeeded  by  the  escape  of  blood-elements 
through  the  vascular  wall,  probably  ren- 
dered more  easy  by  changes  in  it  dependent 
on  its  deprival  of  properly  oxygenated  blood. 
In  the  white  infarct  met  with  in  the  kidney 
and  brain,  congestion  and  haemorrhage  take 
no  part ;  the  colour  here  depends  on  local 
anaemia  and  the  loss  of  natural  trans- 
parency due  to  the  condition  of  coagulation- 


necrosis  induced  by  want  of  blood-supply. 
Further  changes  take  place  in  either  variety 
of  infarct ;  in  vascular  tissue,  as  lung,  a 
considerable  amount  of  reactive  inflamma- 
tion, running  on  to  suppuration,  may  occur ; 
and  in  this  or  other  tissues  necrosis  may 
follow.  In  cases  of  septic  embolus  necrosis 
and  suppuration  are  ine-sdtable.  In  cases 
of  simple  infarction,  however,  the  changes, 
if  the  lesion  has  not  been  so  considerable 
as  to  cause  death,  are  of  a  gradual  regres- 
sive character.  The  infarct  becomes  en- 
closed by  a  wan  of  inflammatory  new- 
formation,  and  the  framework  of  the  wedge 
itself  becomes  permeated  by  infiltration 
of  a  similar  character ;  where  a  secreting 
organ  is  affected  the  special  cells  die  and 
eventually  disappear.  The  process  having 
reached  this  stage,  vascularisation  and  de- 
velopment of  connective  tissue  usually 
foUow,  and  this  is  succeeded  by  the  cica- 
tricial changes  noted  in  other  scars.  In 
some  cases,  however,  so  high  a  degree  of 
development  not  being  reached,  caseation 
or  fatty  degeneration  takes  place  throughout 
the  affected  area. 

2.  The  general  effects  of  embolism  fur- 
nish the  symptomatology  of  the  process. 
The  sjTiiptoms  naturally  depend  enthely 
on  the  organ  affected;  they  are  primarily 
those  of  interference  with  the  natural  func- 
tions, more  or  less  transient,  at  times  fol- 
lowed by  signs  of  inflammation  or  necrosis, 
at  others  by  permanent  and  complete  loss 
of  function.  The  artery  affected  determines 
the  gravity  of  the  symptoms  in  any  given 
case.  Thus  embolism  of  the  coronary  or  of 
one  or  more  of  the  large  pulmonary  arteries 
may  lead  to  sudden  death,  of  the  cerebral 
arteries  to  more  or  less  permanent  and  ex- 
tensive paralysis,  of  the  arteria  centralis 
retina  to  blindness;  while  the  functions  of 
the  lungs,  kidneys,  liver,  and  spleen  may 
be  more  or  less  interfered  with.  Embolism 
of  the  spermatic  artery  is  of  special  surgical 
interest,  from  the  fact  of  its  so  commonly 
being  followed  by  infarction  and  gangrene 
of  the  testis. 

Treatment. — No  general  rules  can  be 
laid  down  for  curative  treatment,  which 
will  depend  entirely  on  the  organ  affected. 
In  the  case  of  gangrene  of  the  limb  following 
embolism,  and  consequent  arterial  throm- 
bosis, time  should  be  given  for  the  restitu- 
tion of  the  vascular  lumen  before  amputa- 
tion is  decided  on.  The  more  important 
general  point  is  that  of  prophylaxis — that  is, 
to  observe  the  greatest  caution  in  disturbing 
vessels  in  which  clots  exist ;  for  instance, 
to  avoid  aU  unnecessary  handling  in  cases 
of  fracture  of  the  thigh  or  leg  in  which 
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thrombosis  of  the  deep  veins  may  have 
followed  the  injury ;  to  follow  the  same  rule 
in  cases  of  phlebitis  or  of  aneurism ;  to  be 
careful  that  patients  do  not  make  active 
use  of  muscles  after  operations  for  varicose 
veins  or  varicocele ;  and  in  any  case  where 
injections  of  fluids  capable  of  coagulating 
the  blood  are  used,  to  employ  compression 
on  the  distal  side  of  the  circulation. 

G.  H.  Makins. 

EMMET'S  OPERATIOlSr  or  TRA- 
CHELORRHAPHY.— These  terms  signify 
the  repair  of  a  laceration  of  the  cervix  uteri 
by  a  plastic  procedure  similar,  in  many 
respects,  to  those  which  have  long  been 
employed  by  surgeons  for  the  cure  of  rup- 
tured perineum  and  vesico-vaginal  fistula. 
The  discomforts  produced  by  these  latter 
conditions  are  well  known,  and  can  be  re- 
medied by  plastic  operations.  The  advocates 
of  Emmet's  operation  beHeve  that  many 
severe  pelvic  symptoms,  and  many  morbid 
conditions  of  the  uterus,  are  produced  and 
aggravated  by  laceration  of  the  cervix  ;  and 
they  further  declare  that  the  operation  in 
question  effectually  remedies  the  evils  which 
they  believe  to  be  caused  by  an  unhealed 
rent  in  the  cervix  uteri.  It  has  been  as- 
serted that  when  the  cervix  has  been  torn 
during  labour,  subinvolution  of  the  body  of 
the  uterus  wiU  almost  inevitably  ensue, 
with  concomitant  hypertrophy  of  the  cer- 
vix, since  the  solution  of  continuity  in  the 
cervix  seems  to  interfere  with  the  absorb- 
ents, and  to  arrest  the  metamorphosis  of 
tissue  necessary  for  a  proper  involution. 

Retroversion  is  believed  by  many  to 
be  an  almost  equally  constant  result  of 
laceration  of  the  cervix,  which  is  said  to 
destroy  the  symmetry  of  support  given  by 
the  attachments  of  the  uterus,  the  body  of 
which  organ  being,  in  such  cases,  in  a  con- 
dition of  subinvolution,  becomes  topheavy 
and  liable  to  fall  backwards.  Dr.  Emmet 
himself  holds  the  theory  that  the  condition 
once  known  as  ulceration,  and  now  gene- 
rally held  to  be  abrasion  of  the  os  uteri, 
is  really  laceration  of  the  cervix,  with  con- 
sequent ectropion  of  its  mucous  membrane. 
The  constant  friction  of  the  everted  tissues 
sets  up  much  local  irritation  and  discharge, 
and,  if  long  continued,  may  cause  epithe- 
lioma. Here  it  must  be  observed  that 
very  high  authorities  have  described  un- 
doubted cases  of  cancer  of  the  uterus  be- 
ginning on  a  lacerated  surface  on  the 
cervix,  although  it  is  far  from  true  that 
mahgnant  disease  of  that  part  of  the  uterus 
arises  solely  from  lacerations.  The  precise 
dgnificance  of  the  ectropion  described  as  a 


result  of  laceration,  as  weU  as  the  true 
relation  of  subinvolution,  retroflexion,  and 
uterine  discharges  to  that  lesion,  have  been 
the  subject  of  much  dispute,  and  the  ar- 
guments on  these  questions,  and  on  the 
advisability  of  Emmet's  operation,  will  be 
found  in  current  British  and  American 
text-books  on  diseases  of  women,  and  in 
the  recent  reports  of  obstetrical  societies. 

Some  of  the  advocates  of  Emmet's 
operation  reconamend,  as  in  the  assumed 
homologous  cases  of  ruptured  perineum, 
that  if  laceration  of  the  cervix  be  diagnosed 
after  labour,  it  should  at  once  be  washed, 
and  its  edges  carefully  united  by  wire 
sutures.  This  proceeding  is  said  to  check 
haemorrhage,  to  lessen  the  chances  of  puer- 
peral fever  through  absorption  of  discharges 
by  the  raw  surfaces  of  an  ununited  lacera- 
tion, and  to  save  the  patient  from  much 
unnecessary  trouble,  as  she  may  thus  re- 
cover from  parturition  and  trachelorrhaphy 
at  the  same  time. 

It  is  when  a  laceration  of  the  cervix  not 
only  exists,  but  is  associated  with  ectropion 
of  the  mucous  membrane,  and  other  signs 
of  local  uterine  disease,  that  Emmet's 
operation  is  considered  advisable  and  jus- 
tifiable by  its  advocates  in  this  country. 
The  patient  should  wear  a  Hodge's  pessary 
for  a  short  time  before  operation,  and  a 
hot- water  injection  should  be  administered 
every  morning  and  evening.  For  the  opera- 
tion, it  is  advisable  that  the  patient  should 
lie  almost  on  her  left  side,  but  with  her 
face  and  abdomen  turned  somewhat  down- 
wards; the  knees  are  then  drawn  up,  the 
right  rather  higher  than  the  left.  A  Sims' 
speculum  is  then  introduced,  so  as  to  ele- 
vate the  posterior  wall  of  the  vagina,  the 
anterior  wall  falling  forward  by  gravitation, 
owing  to  the  position  of  the  patient ;  a 
Sims'  depressor  will  aid  in  pushing  the 
anterior  wall  still  further  forwards.  The 
attitude  in  which  the  patient  is  placed  is 
known  as  '  Sims'  position.'  Many  opera- 
tors, however,  prefer  the  more  familiar 
lithotomy  position.  The  lacerated  flaps  are 
then  seized  by  tenacula,  and,  holding  one 
of  these  instruments  in  the  left  hand,  the 
operator  makes  a  perfect  raw  surface  on 
one  flap,  cutting  up  to  the  angle  made  by 
the  divergence  of  the  flaps.  The  opposite 
flap  is  then  treated  in  the  same  manner. 
Haemorrhage  must  be  checked  by  pressure, 
and  the  flaps  approximated.  The  sutures 
are  then  introduced,  from  above  down- 
wards, by  a  special  needle,  which  should  be 
entered  at  some  distance  from  the  margin 
of  one  flap  and  brought  out  through  the 
opposite  flap ;    it  bears  a  loop  of  silk,  by 
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means  of  which  a  silver  wire  is  drawn 
backwards  along  the  back  of  the  needle. 
The  sutures  are  lastly  twisted,  one  by  one, 
beginning  from  above,  and  bent  downwards 
before  the  ends  are  cut  short.  When  the 
laceration  extends  to  both  sides  of  the  os, 
the  flaps  must  be  vivified  on  both  those 
Bides,  care  being  taken  to  leave  untouched 
a  strip  of  tissue  running  along  the  middle 
of  each  flap,  fi:om  the  free  edge  up  to  the 
opening  of  the  cervical  canal,  so  as  to  form 
an  OS  externum. 

When  there  is  much  hypertrophy  of  the 
tissues  of  the  lacerated  surface,  the  over- 
grown cicatricia,l  tissue  must  be  fi-eely  cut 
away,  so  that  the  denuded  flaps  may  be 
readily  approximated.  In  the  case  of  mul- 
tiple or  stellate  lacerations,  the  mucous 
membrane  may  be  cut  away  in  such  a 
manner  as  to  form  one  raw  surface  on  each 
side  of  the  os,  as  in  the  case  when  a  bila- 
teral laceration  is  vivified,  the  precautions 
with  regard  to  the  os  being  remembered. 

After  the  operation  the  vagiua  must  be 
cleansed  daily  by  antiseptic  injections,  the 
bowels  kept  open,  and  the  sutures  removed 
at  the  end  of  a  week,  beginning  with  the 
uppermost ;  the  lower  may  be  left  in  for  a 
week  longer  if  necessary.  In  a  successful 
case,  the  cervix  will  appear,  after  the  pa- 
tient's recovery,  like  that  of  a  virgin,  or 
ouUiparous  woman.  Statistics  are  as  yet 
wanting  to  prove  whether  the  repair  of  the 
cervix  be,  as  a  rule,  permanent  or  only 
temporary,  not  resisting  subsequent  natural 
labours.  Alban  Doran. 

EMMETROPIA.  —  The  condition  of 
normal  vision,  when  the  eye  is  fully  capable 
of  being  readily  focussed  for  both  near  and 
distant  objects.   . 

EMPHYSEMA.— In  surgical  writings, 
by  *  emphysema '  we  understand  the  extra- 
vasation of  air  into  the  Eireolar  tissues  of 
the  body.  It  must  not  be  confounded  with 
the  medical  term  '  emphysema  of  the  lung,' 
which  is  a  dilatation  or  rupture  of  the 
normally  existing  air-vesicles  of  the  lung, 
whereby  they  become  greatly  increased  in 
size.  Surgical  emphysema  may  be  recog- 
nised by  the  swelling  of  the  affected  part, 
and  by  the  crackling  sensation  communi- 
cated to  the  fingers  on  placing  the  hand 
upon  it  and  making  gentle  pressure  in  dif- 
ferent directions.  It  is  mostly  produced  by 
a  wound  of  the  lung,  bronchus,  or  trachea  ; 
but  is  occasionally  found  in  non -penetrating 
wounds  of  the  thorax. 

Emphysema  is  occasionally,  but  rarely, 
seen  in  wounds  of  parts  other  than  the 


chest.  Thus  in  the  limbs,  in  wounds  of  a 
crushing  or  lacerating  character,  air  is  some- 
times forced  into  the  tissue  at  the  time  of 
the  accident.  The  feeble  vitaUty  of  the 
crushed  tissue,  together  with  the  extravasa- 
tion of  air,  makes  these  cases  of  more 
gravity  than  the  nature  of  the  wound  would 
indicate ;  but  if  vital  parts  be  not  injured, 
they  mostly  do  well  in  the  end.  Such  em- 
physema must  be  distinguished  fi:om  the 
emphysema  of  decomposition,  which  is 
occasionally  seen  in  similar  cases,  as  a  pre- 
liminary to  acute  gangrene  taking  place  in 
the  part.  In  such  cases  the  prognosis  is 
exceedingly  grave.  The  one  condition  may 
pass  into  the  other  if  the  injury  be  severe, 
and  thus  the  recognition  of  the  state  may 
at  first  be  rendered  difficult.  But  the 
swollen,  dark  red  appearance  of  the  part 
affected  with  the  emphysema  of  decompo- 
sition, together  with  the  speedy  formation 
of  livid  patches  upon  the  surface,  will  dispel 
any  doubt  that  may  be  entertained.  Very 
fi:ee  incision  into  the  part  so  affected  is 
the  very  least  that  can  save  the  patient, 
and  if  it  be  a  limb  in  which  the  condition 
occurs,  the  expediency  of  immediate  ampu- 
tation will  have  to  be  considered. 

Emphysema  also  occasionally  occurs 
from  wounds  or  fistulas  in  connection  with 
the  alimentary  canal.  Thus  the  writer  has 
seen  it  occurring  very  extensively  about  the 
buttock  in  a  case  of  ordinary  anal  abscess. 
In  such  a  case  there  is  usually  an  ulcer 
tlirough  the  wall  of  the  rectum,  and  the 
peristaltic  movement  of  the  intestine  forces 
some  of  the  intestinal  flatus  through  this 
aperture  into  the  areolar  tissue  of  the  ischio- 
rectal fossa,  from  which  it  spreads  to  the 
surrounding  integuments. 

But  by  far  the  most  firequent  cause  of 
emphysema  is  fracture  of  one  or  more 
ribs,  by  which  the  lung  has  been  wounded. 
It  is  occasionally  compHcated  with  pneu- 
mo-thorax — i.e.  air  in  the  pleural  ca^dty — 
and  sometimes  even  with  haemothorax.  In 
such  cases,  in  the  movement  of  inspiration, 
air  gets  sucked  into  the  pleura,  and  in  the 
succeeding  act  of  expiration  is  squeezed 
into  the  subcutaneous  cellular  tissue.  Em- 
physema produced  by  such  a  cause  is  of 
moderate  extent,  and  generally  absorbs 
rapidly  and  completely.  But  emphysema 
often  occurs  without  the  complication  of 
pneumo -thorax.  This  most  frequently  takes 
place  in  young  people,  especially  when  the 
wound  of  the  chest  is  small,  and  has  a 
valvular  character.  It  is  produced  by 
the  wounded  surface  of  the  lung  becoming 
opposed  to  the  wound  in  the,  pleura,  so 
that,  in  the  movement  of  expiration,  the  air 
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is  squeezed  directly  out  through  the  pleural 
wound  under  the  integuments.  "Where  the 
lung  is  fairly  healthy  the  tendency  to  re- 
traction is  but  small.  Thus,  even  in  an  ex- 
tensive incised  wound  of  the  thorax,  where 
the  lung  has  been  exposed,  pneumothorax 
is  not  necessarily  produced.  In  such  cases 
the  lung  has  been  seen  moving,  in  each  act 
of  respiration,  against  the  thoracic  parietes, 
and  the  pleural  cavity  remaining  free  of  air. 
The  cases  of  hernia  of  the  lung  are  also 
illustrations  of  the  same  fact. 

Sometimes  the  emphysematous  condi- 
tion of  the  tissues  is  not  found  at  the  seat 
of  injury,  but  at  the  root  of  the  neck.  This 
is  generally  considered  as  a  sign  that  the 
root  of  the  lung  has  been  injured,  and  that 
the  ai"-  has  extravasated  into  the  posterior 
mediastinum,  and  has  thence  travelled  up- 
wards into  the  root  of  the  neck.  Although 
this  may  be  a  correct  interpretation  of  the 
facts  in  some  cases,  it  does  not  appear 
to  be  so  in  all.  In  some  cases  emphy- 
sema at  the  root  of  the  neck  appears  to  be 
due  to  rupture  of  the  air-vesicles  at  the 
upper  part  of  the  lung,  directly  under  the 
dome  of  the  pleura,  this  being  the  direction 
of  least  resistance  when  any  violent  ex- 
pulsive effort  is  made  upon  the  chest- 
cavity.  When  adhesion  exists  in  the  pleural 
cavity,  as  is  frequently  the  case,  the  direct 
passage  of  the  air  from  the  injured  lung  to 
the  surrounding  areolar  tissue  is  rendered 
easy,  without  the  possibility  of  the  forma- 
tion of  any  pneumothorax.  But  without 
this  aid,  in  severe  compression  the  force 
will  often  be  sufficient  to  rupture  both  lung 
and  dome  of  pleura,  and  thus  extravasate 
air  into  the  root  of  the  neck. 

Emphysema  may  vary  most  immensely 
in  amount,  from  those  slight  cases  in  which 
only  a  little  crepitation  is  felt  under  the 
skin,  to  those  extreme  ones  where  the  whole 
body  is  blown  up  like  a  sausage,  threaten- 
ing death  every  instant  from  the  difficulty 
of  respiration,  and  from  impeded  action  of 
the  heart. 

Treatment. — In  the  great  majority  of 
cases  the  emphysema  is  best  left  alone. 
The  most  extensive  extravasations  will 
absorb  and  get  well  of  themselves,  if  left 
quietly  to  nature.  Only  in  those  cases  in 
which  death  is  impending  from  suffocation, 
or  impeded  action  of  the  heaj-t,  is  surgical 
interference  called  for.  In  such  cases,  how- 
ever, it"  should  be  prompt ;  it  may  be  suffi- 
cient  in  some  cases  to  puncture  the  skin  in 
many  points  with  a  fine  trocar  and  canula, 
and  thus  aUow  the  air  to  escape ;  but  in 
others  thig  will  not  be  quick  enough  in  the 
rehef  afforded,  and  in  these  it  is  better  to  ' 


make  several  small  incisions  through  the 
skin  in  different  parts  of  the  body,  so  as  to 
allow  of  the  rapid  exit  of  the  air.  The  re- 
lief thus  afforded  is  very  great ;  the  swelling 
rapidly  subsides,  and  the  patient  returns  to 
his  normal  appearance. 

The  prognosis  in  all  these  cases  is  very 
favourable.  Even  in  the  very  severe  forms 
above  described,  where  surgical  treatment 
is  necessary,  the  incisions  heal,  and  the 
patient  gets  well  very  rapidly. 

H.  G.  HowsE. 

EMPROSTHOTONOS.    See  Tetanus, 

EMPYEMA.— The  word  *  empyema,' 
though  it  has  sometimes  been  more  loosely 
employed,  should  only  be  used  to  describe 
a  collection  of  pus  in  the  pleural  cavity. 

It  is  essential  for  the  surgeon  to  appre- 
ciate the  various  causes  which  may  give 
rise  to  this  condition,  because  his  treatment 
to  some  extent,  and  his  prognosis  very 
largely,  will  depend  upon  this  considera- 
tion ;  but  it  would  be  beyond  the  scope  of  a 
surgical  work  to  give  more  than  a  brief 
enumeration  of  these  causes. 

Causes. — 1.  Traumatic. — Two  kinds  of 
injury  may  be  followed  by  empyema — a 
penetrating  wound  of  the  chest,  with  or 
without  injury  to  the  lung,  and  a  contusion 
of  the  chest-wall,  with  or  without  fracture 
of  rib  or  injury  to  lung.  The  former  in- 
cludes gunshot  wounds,  thus  possibly  in- 
volving the  presence  of  a  foreign  body  in 
the  pleura,  and  results  most  likely  in  a 
septic  empyema ;  it  may  be  accompanied 
by  the  presence  of  gas  ia  the  pleura — pyo- 
pneumothorax, due  either  to  the  entrance 
of  air  from  without  through  the  external 
wound,  or  from  within,  owing  to  a  wound 
of  the  lung,  or  to  the  presence  of  the 
gaseous  products  of  putrefaction.  The 
latter  arises  in  some  not  easily  explained 
manner,  and  is  a  rare  sequence  of  such  in- 
juries ;  it  is  probably,  in  most  cases,  the 
consequence  of  a  serous  effusion  or  heemor- 
rhage  resulting  directly  from  the  injury, 
and  may,  if  the  lung  is  injured,  be  a  pyo- 
pneumothorax. 

2.  Empyema  may  be  the  outcome  of 
a  simple  serous  effusion,  occurring,  per- 
haps, as  a  result  of  exposure  to  cold  or 
wet,  or  during  or  after  any  of  the  acute 
fevers,  or  in  the  subjects  of  the  rheumatic, 
and,  still  more,  the  tubercular  diathe- 
sis ;  but  it  seldom  or  never  follows  the 
dropsical  effusions  which  accompany  some 
diseases  of  the  heart  and  kidneys.  Under 
this  heading,  perhaps,  should  be  included 
the  purulent  effusions  that  occur  in  the 
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course  of  attacks  of  septicaemia,  which  are 
often  bilateral. 

3.  It  may  be  caused  by  an  extension  of 
inflammatory  mischief  from  the  lung ;  this 
may  be  of  several  kinds — e.g.  the  pleurisy 
accompanying  acute  pnemnonia,  or  that 
which  forms  around  the  emboHc  abscesses 
of  pyaemia ;  or  the  rupture  of  a  gangren- 
ous patch  in  a  pneumonic  lung,  or  that  of 
a  tubercular  vomica,  or,  agahi,  it  may  be 
the  result  of  the  presence  of  a  foreign  body 
which  has  been  inspired  into  a  bronchus. 

4.  An  empyema  may  be  the  consequence 
of  rupture  into  the  pleura  of  morbid  ma- 
terials from  other  situations  ;  such,  for  in- 
stance, as  a  hydatid  of  the  liver,  a  hepatic  or 
a  pericaecal  abscess,  or  an  abscess  connected 
with  disease  of  the  ribs  or  sternum,  the 
cervical  or  dorsal  vertebrae,  or  a  media- 
stinal gland  ;  or  it  may  result  from  the  bur- 
rowing downwards  of  pus  after  cut-throat  or 
tracheotomy,  or  after  injury  or  disease  of 
the  oesophagus,  or  of  other  structures  in 
the  neck. 

Varieties. — An  empyema  may  be  uni- 
versal or  locaUsed — that  is,  the  collection 
of  pus  may  be  free  in  the  pleural  cavity,  or 
it  may  be  circumscribed  by  adhesions  be- 
tween the  visceral  and  parietal  layers  of 
the  pleura.  In  the  latter  case  there  may 
be  more  than  one  collection  on  the  same 
side  of  the  body,  e.g.  one  between  the  base 
of  the  lung  and  the  diaphragm,  and  one  in 
another  part  of  the  chest.  The  signs  will 
thus  vary  in  different  cases ;  but  the  typical 
ones,  all  or  some  of  which  may  be  present, 
are  (a)  a  general  distension  of  the  affected 
side,  with  bulging  of  the  intercostal  spaces, 
so  that  the  outline  of  the  chest  on  the  af- 
fected side  becomes  more  circular  than 
normal ;  (6)  more  or  less  immobility  of 
that  side  ;  (c)  dulness  on  percussion  over 
the  position  of  the  fluid.  This  dulness  is 
fixed  in  a  locaHsed  empyema,  but  if  it  be 
not  locahsed  wiU  vary  with  the  position  of 
the  patient  unless  the  collection  of  fluid  is 
very  large,  in  which  case  the  chest  will  be 
completely  dull  both  in  front  and  behind. 
(d)  Absence  of  breath-sound,  vocal  fre- 
mitus, and  resonance  over  the  fluid.  The 
first  of  these  is  a  very  untrustworthy  sign, 
especially  in  children,  bronchial  breathing 
being  often  heard  over  the  whole  of  the 
dull  area.  It  is  important  to  notice  that 
the  breath-sound  on  the  affected  side  is  al- 
most always  decidedly  weaker  than  on  the 
sound  side,  (e)  Displacement  of  the  viscera 
— i.e.  of  the  heart  away  from  the  affected 
side,  and  of  the  liver  or  spleen  downwards. 
(/)  More  or  less  dyspnoea,  generally  relieved 
by  placing  the  patient  on  the  affected  side. 


(g)  A  varying  amount  of  fever,  the  evening 
temperature  being  usually  much  higher 
than  that  of  the  morning,  but  the  total 
amount  of  elevation  being  very  inconstant. 
(h)  If  gas  be  present  in  the  pleural  cavity 
there  will  be  the  usual  signs  of  pneumo- 
thorax ;  and  (t)  if  there  be  an  opening  be- 
tween the  pleura  and  the  lung,  there  will 
be  more  or  less  purulent  expectoration,  (k) 
In  old  cases  retraction  of  the  side  occurs 
without  any  evacuation  of  the  contents,  as 
a  result  of  the  absorption  of  some  part  of 
the  pus.  This  retraction  is  not  inconsistent 
with  the  presence  of  a  large  quantity  of 
pus  in  the  pleural  cavity. 

Diagnosis. — It  will  thus  be  seen  that 
the  diagnosis  of  an  empyema  from  a  sim- 
ple serous  effusion  or  haemothorax,  or  from 
certain  pulmonary  conditions,  is  often  very 
difficult.  In  all  cases,  but  especially  in 
doubtful  ones,  the  surgeon  should  clench 
his  diagnosis  by  inserting  through  an  inter- 
costal space  the  needle  of  a  small  exhaust- 
ing syringe,  or — what  answers  the  purpose 
equally  well — a  fine  exploring  trocar. 
This,  if  the  skin  and  the  instrument  have 
been  efficiently  purified  by  an  aqueous 
solution  of  carbolic  acid  (1  to  20),  can  do 
no  harm ;  but  if  this  precaution  be  not 
used,  or  if  reliance  be  placed  on  that  very 
untrustworthy  material,  carbolised  oil,  a 
simple  serous  or  sanguineous  effusion,  or  an 
aseptic  empyema,  may  be  converted  into 
a  collection  of  foetid  pus.  An  advantage 
claimed  for  the  exhausting  syringe  over 
the  exploring  trocar  is  that  sometimes 
the  withdrawal  of  a  small  quantity  of  fluid 
has  seemed  to  start  the  process  of  absorp- 
tion, which  afterwards  has  continued  until 
all  the  pus  has  disappeared.  It  is  obvious 
that  the  presence  of  pus  should  be  placed 
beyond  doubt  before  any  operation  for  its 
evacuation  is  attempted. 

Age  at  which  it  occurs. — Empyema 
may  occur  at  all  ages,  and  is  a  common 
disease  of  children. 

Contents. — Empyemata  vary  very  much 
in  the  nature  of  their  contents.  Sometimes 
the  fluid  is  thick,  often  very  thick,  pus ; 
sometimes  it  consists  of  a  turbid  material 
mixed  with  flakes  of  lymph,  and  in  the 
instances  where  serous  effusions  become 
in  time  purulent,  it  is  clear  that  aU  the 
stages  between  serum  and  pus  must  be 
passed  through  at  one  period  or  another. 
Again,  while  the  contents  of  an  unopened 
empyema  are  mostly  free  from  putre- 
factive smell,  those  of  one  which  com- 
municates with  the  lung  or  with  the  ex- 
terior of  the  body,  or  which  has  arisen 
by    the    burrowing    of   pus    from  around 
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the  cfficum  or  other  locaUties,  may  be 
septic  in  the  highest  degree.  It  is  not  im- 
probable that  many  cases  of  tm*bid  effu- 
sions containing  flakes  of  lymph  undergo 
spontaneous  absorption,  and  it  is  certain 
that  the  same  process  may  occur,  and  pos- 
sibly does  so,  more  often  than  we  suspect 
in  cases  where  the  fluid  is  true  pus.  Still, 
the  occurrence  is  not  common  enough  to 
warrant  the  surgeon  in  ever  waiting  for 
it  to  take  place.  It.  is  not  intended  by  this 
to  state  dogmatically  that  all  empyemata 
should  be  opened  or  even  aspirated;  for 
it  appears  that,  in  some  phthisical  subjects, 
such  a  proceeding  actually  accelerates  the 
disintegrating  process  that  is  going  on  in 
the  lung.  In  these  cases,  however,  the  col- 
lection of  fluid  is  left  alone,  though  not  in 
the  hope  that  it  will  be  ultimately  absorbed. 

There  are,  however,  other  conditions  in 
which  delay  is  recommended :  namely,  those 
in  which  an  internal  opening  for  the  exit  of 
the  pus  has  been  formed ;  such  cases  follow 
sometimes,  though  not  always,  a  very 
favourable  course.  The  directions  in  which 
a  spontaneous  rupture  may  occur  are  as 
follows :  [a)  into  the  lung,  in  which  case 
the  empyema  may  be  expectorated ;  (6) 
into  the  stomach  or  intestine,  when  it 
may  be  passed  with  the  stools;  (c)  be- 
hind the  deep  fascia  of  the  abdomen,  when 
it  may  burst  into  the  peritoneum,  or,  as  is 
more  likely,  may  point  through  the  abdo- 
minal wall  or  at  the  groin,  or  even  at  a 
lower  point  in  the  lower  extremity  ;  (d)  the 
most  common  position,  viz,  through  the 
thoracic  parietes.  The  opinions  of  various 
observers  differ  very  much  as  to  the  com- 
monest seat  of  spontaneous  rupture,  some 
assigning  the  second  or  third  interspace  in 
front,  some  the  fifth  interspace  near  the 
junction  of  the  rib  and  cartilage,  and  others 
still  farther  towards  the  back.  The  writer 
has  seen  examples  of  all,  but  perhaps  more 
high  up  in  front  than  in  any  other  place. 

Treatment.  —  If  spontaneous  rupture 
have  not  occurred,  no  time  should,  in  the 
great  majority  of  cases,  be  lost  in  evacuat- 
ing the  fluid,  for  the  longer  it  is  left  the 
more  will  the  lung  be  disabled  by  com- 
pression, and  the  less  will  its  expanding 
power  be  able  to  come  into  play.  For  this 
there  are  two  methods  —  aspiration  and 
free  incision.  There  are  strong  arguments 
both  for  and  against  aspiration.  In  favour 
of  it,  it  may  be  said  that  a  certain  number 
of  cases,  especially  in  children,  are  un- 
doubtedly cured  by  this  method,  sometimes 
by  a  single  tapping,  but  more  often  after  it 
has  been  repeated  two  or  three  times ;  and, 
if  it  do  succeed,  the  cure  is  more  rapid,  an 


open  wound  is  avoided,  and  a  complete 
collapse  of  the  lung  is  possibly  prevented. 
It  should  be  remembered  that  a  cure  taking 
place  by  this  means  almost  necessarily 
involves  the  absorption  by  the  pleura  of  a 
certain  amount  of  pus ;  for  it  is  clear  that 
unless  the  lung  be  at  the  time  of  aspiration 
capable  of  complete  expansion — a  not  very 
likely  condition — it  is  almost  impossible, 
by  the  most  forcible  exhaustion,  to  empty 
the  chest  completely.  And,  indeed,  the 
operator  should  not  make  this  his  object, 
but  should  stop  the  exhaustion  if  the  pa- 
tient begins  to  cough,  or  if  any  blood  ap- 
pears in  the  syringe.  If,  after  aspiration, 
the  fluid  steadily  reaccumulates,  the  opera- 
tion should  be  repeated  after  a  not  longer 
interval  than  a  week,  and  if  after  two  or 
three  aspirations  a  cure  does  not  seem  to 
be  taking  place,  the  writer  would  advise 
that  a  free  incision  should  be  made  with- 
out delay.  Against  aspiration  it  may  fairly 
be  said  that  in  the  majority  of  instances 
it  is  unsuccessful,  and,  if  it  fail,  precious 
time,  as  regards  the  condition  of  the  lung, 
will  have  been  wasted ;  and  it  should  be 
added,  that  in  the  cases  in  which  it  is  most 
likely  to  succeed,  viz.  children,  the  free 
incision  is  a  highly  satisfactory  operation. 

Aspiration. — It  is  not  necessary  to  give 
the  details  of  aspiration,  which  will  be 
found  under  Aspiration  and  Aspirator. 
The  following  practical  points  may,  how- 
ever, be  mentioned  : — The  surgeon,  wiU,  of 
course,  be  careful  to  carboHse,  not  only  the 
skin,  but  the  outside  and  the  inside  of  the 
canula.  The  latter  object  is  best  attained 
by  drawing  some  carbolic  acid  solution 
through  the  syringe.  Care  must  also  be 
taken  to  avoid  wounding  the  lung  with  the 
point  of  the  instrument.  At  the  end  of  the 
operation  it  is  not  unlikely  that  the  canula 
may  be  obstructed  by  contact  with  the 
lung ;  if  this  occur,  its  point  should  be 
directed  downwards  and  backwards  to- 
wards the  lower  part  of  the  chest.  It  will 
be  found  most  convenient  to  employ  the 
bottle  aspirator,  and  to  continue  the  pro- 
cess of  exhaustion  as  the  fluid  flows,  rather 
than  to  make  several  successive  vacutuns, 
so  that  an  excessive  negative  pressure  may 
not  be  exerted  at  any  time  upon  the  con- 
tents of  the  pleura.  A  long  canula  and 
trocar,  so  arranged  that  a  blunt  plug  can, 
if  necessary,  be  substituted  for  the  trocar, 
for  the  sake  of  clearing  the  canula  without 
allowing  the  entrance  of  air,  is  recom- 
mended in  preference  to  a  perforated 
needle.  Such  canulee,  which  cannot  injure 
the  lung  as  it  expands,  are  supplied  with 
many  of  the  French  aspirators.     In  some 
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eases  it  will  be  found  convenient  to  make  a 
minute  puncture  in  the  skin  with  the 
scalpel,  so  that  the  canula  may  be  intro- 
duced without  a  jerk.  The  puncture  is 
afterwards  to  be  closed  with  collodion,  or 
if  oozing  take  place,  an  antiseptic  dressing 
is  to  be  applied. 

Free  incision. — If  it  be  decided  to 
make  an  incision  into  the  chest,  all  are 
agreed  that  the  opening  should  be  a  fi.'ee 
one;  but  opinions  vary  very  much  as  to 
the  best  way  of  making  this  opening. 

1.  Position  of  opening. — If  the  matter 
be  already  pointing,  it  is  well  to  evacuate 
the  subcutaneous  collection,  whether  a 
second  opening  be  made  or  not.  If  the 
surgeon  be  free  to  choose  the  spot,  he  may 
select  that  which  in  modem  text-books  is 
described  as  the  seat  of  election,  viz.  the 
sixth  or  seventh  interspace,  just  in  front  of 
the  posterior  fold  of  the  axilla ;  or  that  re- 
commended by  Mr.  Marshall,  viz.  the  fifth 
interspace,  just  external  to  the  cartilages 
(following,  according  to  the  wide  experience 
of  this  surgeon,  the  most  common  seat  of 
spontaneous  rupture) ;  or  he  may  select  a 
point  farther  back,  as  was  done  by  the 
older  surgeons,  viz.  the  eighth  or  ninth  in- 
terspace, slightly  external  to  the  line  of  the 
angle  of  the  scapula.  This  is  the  position 
which,  in  the  writer's  opinion,  is — always  in 
children,  and  usually  in  adults — the  most 
advantageous.  Or,  lastly,  he  may  make 
the  opening  low  down  behind,  in  the  tenth 
or  the  eleventh  interspace.  There  are  ob- 
vious objections  to  the  last  of  these  plans. 
1st.  The  lower  limit  of  the  pleura  behind 
is  liable  to  considerable  variation.  2nd. 
This  part  of  the  cavity  is  sometimes  ob- 
literated by  adhesion  of  the  two  pleural 
surfaces,  although  the  upper  part  of  the 
space  is  filled  with  fluid.  3rd.  The  lower 
part  of  the  pleura  is  that  which  in  success- 
ful cases  is  the  first  to  close,  and,  when 
this  occurs,  the  efficiency  of  the  drainage- 
tube  and  its  easy  introduction  is  much  in- 
terfered with  by  the  upward  direction  im- 
parted to  it  by  the  pressure  of  the  dia- 
phragm. No  rules  can  be  laid  down  for  the 
position  of  opening  a  localised  empyema. 

2.  Method  of  incision. — A  free  opening 
may  be  obtained  either  by  making  a  long 
incision  in  an  intercostal  space,  or  by 
making  a  shorter  incision  and  removing  a 
portion  of  rib.  The  former  is  rather  the 
simpler  operation,  and  is  recommended  in 
cases  where  the  intercostal  space  at  the 
point  selected  is  sufficiently  wide,  and 
should,  if  possible,  be  adopted  if  the  matter 
is  putrid;  the  latter  has  considerable  ad- 
vantages, which  win  be  stated  below. 


The  patient  should  be  placed  at  the  ex- 
treme edge  of  the  operating  table,  and  as 
nearly  as  possible  on  his  back.  If  he  be 
rolled  on  to  the  sound  side,  the  breathing 
may  be  seriously  interfered  with  if  he  be 
under  the  influence  of  an  ansesthetic,  and 
if  there  be  a  communication  between  the 
pleura  and  the  lung,  there  is  danger  of  the 
expectorated  pus  passing  into  the  bronchi 
of  the  healthy  side,  and  setting  up  serious 
mischief  there.  The  writer  prefers  chloro- 
form to  ether  for  the  aneesthetic,  on  account 
of  the  occasional  inconvenience,  or  even 
danger,  jQ-om  the  excessive  secretion  of 
bronchial  mucus  which  may  sometimes 
result  from  the  latter.  The  arm  should  not 
be  raised  to  more  than  a  right  angle  with 
the  tnmk,  as  otherwise  the  skin  is  incon- 
veniently displaced.  By  drawing  it  up  to 
this  level  the  skin  will  be  slightly  raised ; 
the  operator  should  notice  the  extent  to 
which  this  has  happened,  and  must  make 
his  preliminary  incision  proportionately 
above  the  intercostal  space;  he  may,  in 
most  cases,  divide  the  structures  with  one 
sweep  of  his  knife  down  to  the  rib  above 
the  space.  If  this  precaution  be  neglected, 
the  opening  will  be  found  to  be  inconve- 
niently valved  when  the  arm  is  depressed. 

The  incision  should  be  two  or  three 
inches  long,  the  length  depending  upon  the 
size  of  the  patient.  If,  after  the  deep  incision 
has  been  made,  it  is  found  that  it  does  not 
quite  correspond  to  that  in  the  skin,  the 
after-treatment  will  be  greatly  facilitated 
by  making  the  latter  T-shaped,  the  vertical 
cut  being  made  upwards  or  downwards  as 
the  case  may  require.  After  the  haemor- 
rhage has  been  stopped  in  the  superficial 
parts,  the  intercostal  space  is  explored  with 
the  finger,  and  the  knife  is  directed  to 
the  rib  bounding  it  below,  and  is  carried 
along  its  upper  border  through  the  inter- 
costal muscles  and  the  pleura.  In  this 
way  the  intercostal  vessels  which  occupy 
the  groove  on  the  under  surface  of  the  rib 
are  effectually  avoided.  If  more  convenient, 
the  deep  incision  may  be  made  short  in  the 
first  place,  and  afterwards  enlarged  by  ex- 
panding the  blades  of  a  pair  of  dressing- 
forceps  inserted  into  it.  The  finger  is  then 
passed  through  the  intercostal  space,  to  ex- 
plore the  cavity  and  ascertain  that  there  are 
no  flakes  of  lymph  obstructing  the  rest  of 
the  pus,  or  other  peculiarities  of  the  case 
requiring  attention,-  and  then  the  matter  is 
allowed  to  escape  freely.  It  is  well,  if  the 
operation  be  performed  antiseptically,  to 
place  a  piece  of  rag  soaked  in  carboHo 
solution  over  the  wound  during  the  escape 
of  the   pus.     If  an   intercostal  artery  be 
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wounded,  one  of  two  courses  may  be  pur- 
sued ;  either  the  finger  may  be  pressed  upon 
the  wounded  vessel,  which  will  arrest  the 
hsemorrhage  in  the  course  of  a  few  minutes, 
or  the  surgeon  may  at  once  proceed  to  the 
removal  of  a  portion  of  the  rib  behind  which 
the  artery  is  situated,  as  will  be  described 
in  the  next  section,  and  the  artery  will  be 
Becured  without  further  difficulty. 

3.  Bemoval  of  rib, — The  operation  of 
removal  of  a  portion  of  rib  is  performed 
in  this  way.  The  incision  is  made  as 
before,  but  at  a  somewhat  higher  level, 
through  all  the  soft  parts,  including  the 
periosteum  and  the  rib.  The  transverse 
cut  is  in  this  case  almost  essential.  The 
periosteum  is  then  raised  from  the  rib  by 
means  of  a  periosteum-elevator,  a  very 
convenient  form  being  that  of  a  short 
chisel,  with  a  transverse  steel  handle.  A 
very  blunt  and  shghtly  curved  periosteum- 
elevator  is  then  slipped  between  the  deep 
surface  of  the  rib  and  the  periosteum,  with- 
out rupturing  the  latter,  and  when  by 
this  means  a  piece  of  rib  1^  inches 
long  has  been  completely  denuded,  and  is 
pressed  forward  by  the  elevator  held  be- 
neath it,  the  denuded  portion  is  cut  away, 
either  by  means  of  strong  bone-pliers  alone, 
as  may  usually  be  done  in  a  child,  or  after 
first  sawing  it  pretty  deeply  with  a  small 
saw,  as  is  sometimes  necessary  in  the  adult. 
A  special  forceps  for  the  purpose  has  been 
introduced  by  Konig,  having  one  blunt  and 
grooved  blade  for  slipping  beneath  the  rib, 
and  the  other  a  sharp  blade,  which,  when 
the  blades  are  closed,  fits  into  the  groove 
on  the  deeper  one.  After  the  portion  of 
rib  has  been  removed,  the  periosteum  can 
be  divided  at  leisure,  and  exactly  in  the 
required  position,  without  any  fear  of  woimd- 
ing  the  intercostal  artery.  If  the  periosteum 
be  very  thick,  a  short  vertical  cut  up- 
wards will  free  the  opening  in  a  most 
satisfactory  manner. 

In  urging  this  method  of  procedure  as 
a  uniformly  good  plan  in  children  when  the 
opening  can  be  made  behind,  and  in  all 
cases  where  the  ribs  are  close  together,  the 
writer  simply  maintains  —  1st.  That  an 
opening  is  obtained  sufficiently  large  to 
enable  all  flakes  of  lymph  and  solid  ma- 
terial to  escape,  and  to  allow  of  the  intro- 
duction of  the  finger,  with  the  object  of  as- 
certaining the  state  of  the  cavity  and  the 
possible  presence  of  other  localised  collec- 
tions of  matter  in  the  immediate  vicinity  of 
the  incision.  2nd.  A  drainage-tube  of  large 
size  can  be  introduced,  and  on  future  occa- 
sions it  can  be  removed  and  reintroduced 
without   discomfort   to   the   patient.      The 


operation  is  not  reconamended  from  any 
idea  that  it  will  favour  the  falling  in  of  the 
chest,  such  a  result  being  quite  out  of  the 
question.  The  continuity  of  the  rib  is  re- 
established within  a  few  weeks,  and  the 
writer  has  not,  after  considerable  experi- 
ence, found  any  inconvenience  from  non- 
union of  the  rib  or  excessive  formation  of 
callus.  The  latter  condition  has,  however, 
in  the  hands  of  some  surgeons  occasionally 
led  to  difficulty  in  the  performance  of  other 
operations  which  have  been  deemed  neces- 
sary— a  difficulty,  however,  which  has  been 
easily  overcome. 

Drainage-tubes. — Much  space  would  be 
required  to  describe  all  the  varieties  of 
tube  which  have  from  time  to  time  been 
devised  and  recommended.  The  writer 
always  employs  a  very  simple  tube  first  re- 
commended by  the  late  Dr.  Baxter,  which 
anyone  can  make  for  himself,  and  which 
will  be  found  invariably  efficient.  The  end 
of  a  piece  of  indiarubber  tubing,  varying 
from  a  quarter  to  half  an  inch  in  diameter 
in  accordance  with  the  size  of  the  cavity,  is 
split  into  four  pieces.  These  four  pieces  are 
drawn  through  a  hole  rather  larger  than 
the  tube,  cut  in  a  piece  of  caoutchouc  i^  to 
i  inch  in  thickness,  and  about  1^  inch 
square ;  they  are  then  turned  down  and 
each  of  them  is  fixed  to  the  flat  piece  by 
a  stitch  of  silver  wire,  the  ends  of  the 
wire  being  twisted  and  turned  down  flat. 
A  flanged  tube  is  thus  produced,  the  flange 
serving  the  double  purpose  of  keeping  the 
tube  in  position  and  preventing  the  possi- 
bility of  an  untoward  accident  that  has 
occasionally  happened,  viz.  the  slipping  of 
the  tube  into  the  chest.  Flat  tubes,  double 
tubes,  and  solid  tubes,  made  of  silver  or 
vulcanite  or  celluloid,  have  their  special 
advantages  in  certain  cases,  and  may  be 
devised  to  suit  particular  conditions.  The 
length  of  time  for  which  the  tube  should 
be  retained  depends  upon  the  amount 
of  discharge;  when  this  becomes  very 
small,  a  tube  of  smaller  calibre  may  be 
substituted  for  the  first,  but  no  definite 
rule  with  regard  to  time  can  be  laid  down 
in  adults.  In  a  simple,  uncomplicated  case 
in  a  child,  it  will  often  be  found  advan- 
tageous to  withdraw  the  tube  either  at  the 
expiration  of,  or  soon  after,  the  end  of  the 
first  fortnight;  but  if,  after  doing  so,  the 
temperature  should  rise  or  the  discharge 
increase,  the  tube  should  be  reintroduced 
without  delay. 

Sometimes  a  second  opening  seems  de- 
sirable, either  at  first  or  when,  after  a  time, 
it  is  found  that  matter  continues  to  collect 
at  the   posterior  and  lower  parts  of  the 
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pleura.  Such  a  second  opening  may  readily 
be  made  by  passing  a  stout  and  long  probe 
or  metal  bougie  from  the  first  opening  to 
the  selected  spot,  and  cutting  down  upon 
its  end,  which  is  made  to  project  through 
an  intercostal  space. 

If  the  temperature  remain  normal,  the 
patient  should  not  be  kept  in  bed  after 
granulation  is  fairly  estabUshed ;  the  change 
of  position,  and  the  greater  movement  of 
the  chest-walls  resulting  from  the  alteration 
of  position  favouring  the  complete  evacua- 
tion of  the  contents  of  the  pleiura. 

The  treatment  of  old  cases  of  empyema, 
with  contracted  chest-walls  and  greatly 
thickened  pleura,  often  presents  almost  in- 
surmountable difficulties.  If  Little  or  no 
falhng  in  of  the  chest  or  expansion  of  the 
lung  have  occurred  after  the  lapse  of 
months,  it  may  be  said  at  once  that  almost 
any  line  of  treatment  will  be  unsuccessful ; 
but  if  the  pleura  be  reduced  to  a  small 
cavity  at  the  top  of  a  long  sinus,  much 
may  be  done  if  it  be  remembered  that  it  is 
the  upper  and  not  the  lower  part  of  the 
pleura  which  presents  the  obstacle  to  heal- 
ing. In  order  to  close  the  lower  part  great 
advantage  may  be  gained  by  removing  three 
or  four  inches  of  several  (four  or  five)  ribs 
with  the  subjacent  thickened  pleura.  A 
flap,  including  all  the  soft  parts,  surrounded 
by  a  suitable  angular  or  curved  incision, 
must  be  turned  off  the  rib,  and  then  each 
one  must  be  removed  separately,  following 
the  directions  given  above  for  the  removal 
of  a  single  rib ;  the  thickened  pleura  may 
then  be  fi-eely  snipped  away  with  scissors, 
any  vessel  which  is  divided  in  the  process 
being  at  once  secured.  But  the  bleeding, 
which  is  often  free  whilst  the  ribs  are  being 
exposed,  in  these  old  cases  is  generally 
quite  insignificant  dmring  the  later  steps 
of  the  operation.  The  tube  must  then  be 
placed  in  the  upper  part  of  the  incision, 
and  carefully  maintained  in  this  position. 
There  wiU,  however,  generally  be  left  a 
space  included  by  the  first  or  the  upper 
two  ribs,  which  cannot,  owing  to  the  struc- 
ture of  the  parts,  contract.  The  most 
satisfactory  results  under  these  circum- 
stances will  be  obtained  by  making  an 
opening  at  the  first  or  the  second  inter- 
space— a  somewhat  formidable  and  difficult 
operation.  The  cavity  is  thus  reduced  to  a 
minimum,  and  is  effectually  drained  by  a 
short  straight  tube,  which  the  patient  him- 
self can  change  without  difficulty. 

If  an  empyema  have  reached  the  chronic 
stage,  and  no  advance  is  being  made,  or  if , 
the  discharge  be  persistently  putrid,  great 
good   may   be   obtained   by   injecting    the  i 


pleural  cavity  with  some  stimulating  or 
antiseptic  material,  of  which,  perhaps,  the 
best  is  a  solution  of  iodine.  But  great  care 
must  be  employed  in  using  this  remedy,  as 
many  cases  have  been  recorded  in  which 
sudden  death  has  occurred  during  the  pro- 
cess. For  this  reason  injection  should  not 
be  resorted  to  unless  there  seems  to  be  a 
decided  need  for  it.  The  safest  and  most 
satisfactory  plan  is  to  use  an  irrigator,  best 
made  fi'om  a  glass  bottle,  with  a  hole  ad- 
mitting a  cork  in  the  side  near  the  bottom. 
Tlirough  the  cork  is  passed  a  rigid  tube, 
communicating  by  means  of  an  indiambber 
tube  some  feet  long,  with  a  piece  of  guni 
elastic  catheter,  not  large  enough  to  fit 
tightly  into  the  sinus.  After  introducing 
the  catheter  into  the  cavity,  the  bottle  is  to 
be  raised  very  slightly  above  the  level  of 
the  bed,  and,  if  the  catheter  be  not  too 
large,  the  lotion  will  presently  flow  to  some 
extent  alongside  it  from  the  orifice  of  the 
sinus,  and  thus  undue  pressure  will  be 
avoided.  But,  if  the  patient  begin  to  com- 
plain of  a  sense  of  distension,  the  catheter 
must  be  at  once  withdrawn  and  the  fluid 
allowed  to  escape.  The  solution  should  be 
used  warm,  and  if  tincture  of  iodine  be 
employed  it  should  be  made  of  about  the 
colour  of  sherry.  Condy's  fluid,  boracic 
acid  and  other  preparations  find  favom- 
with  some  surgeons,  and  in  some  hands 
the  employment  of  the  last-named  drug 
methodically  in  the  early  stages  of  the 
treatment  appears  to  have  been  followed 
by  very  satisfactory  results. 

No  description  will  be  given  of  the 
methods  of  dilating  old  sinuses  by  means 
of  sponge -tents  and  other  dilators,  because 
such  methods  are  seldom  of  use ;  nor 
will  other  plans  of  dividing  ribs  in  these 
cases,  with  or  without  removal  of  a  con- 
siderable portion  of  the  centre,  be  detailed, 
because  the  writer  has  no  experience  of 
them,  and  the  exact  method  of  performing 
the  operation  will  be  suggested  to  the  sur- 
geon by  the  particular  case.  It  is  also 
only  necessary  to  mention  the  fact  that 
sponge-grafting  has  been  said  to  have  given 
satisfactory  results,  when  employed  with 
the  object  of  filling  up  cavities  which  have 
proved  very  obstinate. 

Prognosis. — As  to  prognosis,  it  may  be 
said  that,  1st,  cceteris  paribus,  the  longer 
the  case  has  lasted  the  smaller  is  the  chance 
of  the  lung  expanding.  2nd.  A  locaHsed 
empyema  is  more  favourable  than  a  general 
one.  3rd.  The  presence  of  lateral  adhe- 
sions between  the  lung  and  the  chest-wall 
is  a  good  sign.  4th.  The  more  rigid  the 
chest-walls,  the  less  chance  is  there  of  a 
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cure;  hence,  as  well  as  for  other  reasons, 
the  prognosis  is  almost  always  favourable 
iu  a  child,  and  generally  unfavourable  in 
those  above  middle  age  ;  hence,  also,  it  is  a 
good  sign  when  the  shoulder  begins  to  drop 
and  the  chest  to  fall  in.  5th.  Tubercular 
cases  are  bad.  6th.  Stinking  cases  are  less 
favourable  than  those  which  are  aseptic ; 
chough  it  must  be  owned  that,  especially  in 
children,  they  often  do  equally  well.  7th. 
There  is  a  general  impression,  perhaps  un- 
supported by  sufficient  evidence,  that  a 
right-sided  empyema  is  a  more  serious 
affair  than  one  on  the  left  side.  8th.  It 
does  not  seem  that  the  previous  bursting  of 
the  empyema  into  the  lung  has  much  in- 
fluence in  the  prognosis ;  nor  does  rupture 
into  the  intestine  necessarily  prove  a  serious 
compHcation.  9th.  Empyema  on  both  sides 
of  the  body  at  the  same  time  is  almost 
necessarily  fatal,  unless  one  or  the  other 
be  localised  ;  except  in  those  cases  in  which 
the  purulent  contents  are  absorbed.  If  a 
general  empyema  have  been  opened,  and 
another  form  on  the  opposite  side,  it  is  ob- 
vious that  the  only  surgical  treatment  for 
the  second  collection  is  by  aspiration. 

In  speaking  of  prognosis,  it  must  be 
borne  in  mind  that  an  imfavourable  result 
does  not  necessarily  imply  an  immediate  or 
even  rapidly  fatal  issue.  The  result  can- 
not be  said  to  be  favourable  if  a  sinus  re- 
main, communicating  with  a  cavity  con- 
stantly discharging  pus,  though  the  patient 
may  five  in  comparative  comfort  for  many 
years,  and  only  faU  a  victim  at  last  to 
the  gradual  development  of  albuminoid 
changes.  The  writer  has  under  observation 
a  strong  man  whose  empyema  was  opened 
nine  years  ago ;  he  is  now  doing  a  good 
day's  work  as  a  costermonger,  and  is  only 
recently  beginning  to  show,  by  his  some- 
what palhd  colour  and  clubbed  fingers,  that 
some  of  the  changes  hinted  at  are  probably 
in  progress.  This  peculiar  pallid  or  earthy 
appearance  may  be  noticed  at  much  earher 
stages  of  the  disease. 

Many  empyemata,  on  the  other  hand, 
are  much  more  rapidly  fatal.  Some  of  the 
tubercular  cases  die  of  rapidly  advancing 
tubercular  changes,  or  more  rarely  develop 
an  empyema  on  the  opposite  side.  The 
latter  accident  occurs  in  some  of  the  septic 
cases,  and  these  are  also  liable  to  die  from 
the  direct  effects  of  blood-poisoning.  A 
curious  complication  of  septic  cases  must 
also  be  hinted  at,  viz.  cerebral  abscess, 
which,  though  it  is  difficult  to  trace  any 
causal  connection  between  the  two  con- 
ditions, has  happened  in  a  sufficient  num- 
ber of  instances  to  make  it  impossible  to 


overlook  the  possible  association  of  one 
with  the  other. 

Not  the  least  common  cause  of  death 
after  empyema,  however,  is  a  slow  process 
of  exhaustion,  in  which  the  patient  gradu- 
ally sinks  under  the  effects  of  the  prolonged 
suppurative  discharge.  Two  other  verj' 
serious  and  not  very  uncommon  compHca- 
tions  of  empyema  are  the  occurrence  of 
pericarditis  and  peritonitis. 

It  is  impossible  to  conclude  this  article 
without  expressing  the  behef  that,  although 
great  advance  has  been  made  in  recent 
years,  we  have  not  yet  arrived  at  the  best 
possible  method  of  dealing  with  old  chronic 
cases  of  empyema. 

ElCKMAN   J.   GODLEE. 

ENCEPHALITIS,       MENINGITIS, 

and  ABSCESS  OF  BRAIN.— Traumatic 

inflammation  affects  either  the  membranes 
or  the  substance  of  the  brain.  Meningitis 
is  the  term  appHed  to  the  former,  encepha- 
htis  to  the  latter.  When  it  is  wished  to 
differentiate  inflanamations  of  the  dura 
mater  from  those  of  the  pia  mater,  the 
term  '  pachymeningitis  '  is  applied  to  the 
former,  and  '  leptomeningitis  '  to  the  latter. 
All  inflammations  of  the  surface  of  the 
head,  arising  either  from  idiopathic  or  trau- 
matic causes,  may  lead  to  intracranial  in- 
flammation ;  but  injuries  of  the  brain  itself 
are  most  liliely  to  give  rise  to  encephaHtis. 

Meningitis  takes  its  origin  from  super- 
ficial lesions,  such  as  inflammations  of  the 
scalp,  injury  to  the  bones  and  brain-mem- 
branes, the  inflammation  spreading  inwards. 
Perforating  injuries  of  the  skull,  involving 
the  dura  mater,  are  frequent  causes  of  in- 
flammation of  these  membranes.  Caries  of 
the  petrous  portion  of  the  temporal  is  one  of 
the  most  frequent  causes  of  external  pachy- 
meningitis, and  it  ends,  as  a  rule,  in  sup- 
puration. It  is  said  that  when  the  dura 
mater  has  been  detached  from  the  interior 
of  the  skull  by  effusion  of  blood,  inflamma- 
tion is  frequently  set  up  in  that  membrane. 
The  writer  considers  that  pachymeningitis 
arising  from  such  a  cause  must  be  rare, 
unless  when  the  dura  mater  has  been  sub- 
sequently exposed  to  the  impurified  air. 

Encephalitis  (traumatic)  may  arise 
in  either  of  two  ways :  from  injury  to  the 
brain-substance,  such  as  contusion  and 
laceration,  or  it  may  be  secondary  to 
meningitis.  Inflammation,  beginning  in 
the  brain,  does  not  generally  extend  beyond 
the  pia  mater,  and  any  effusion  which 
might  take  place  more  superficially  would 
be  subarachnoid  and  not  subdural,  unless 
the  inflammation  were  very  severe.  "  On  the 
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other  hand,  in  pachymeningitis,  the  inflam- 
mation does  not  generally  extend  deeper 
than  the  arachnoid,  the  subdm-al  space  being 
more  or  less  distended  with  tmrbid  fluid. 
As  a  rule,  the  inflammatory  action,  com- 
mencing in  the  brain,  affects  the  membrane 
next  to  it;  and  inflammation  commencing 
in  the  scalp  or  skull  affects  the  dura  mater. 
Meningitis  may  arise  by  the  extension 
of  inflammatory  processes  from  the  scalp 
to  the  interior  of  the  skull.  Erysipelas  and 
diffuse  inflammation  of  the  scalp  are  in  this 
way  regarded  seriously,  as  they  are  Hable 
to  lead  to  intracranial  mischief.  In  fatal 
cases  of  this  kind  the  upper  portions  of  the 
hemispheres  are  found  affected ;  the  brain- 
substance  and  the  pia  mater  being  deeply 
congested,  and  this  is  accompanied  by  sub- 
arachnoid effusion  of  turbid  fluid.  These 
may  be  all  the  morbid  changes  that  are  seen. 
In  chronic  cases,  such  as  may  originate  in 
caries  or  necrosis  of  the  bone,  the  inflam- 
matory processes  may  have  gone  no  further 
than  the  dura  mater,  which  has  become 
thicker  and  more  vascular  than  normal,  and 
which  may  be  adherent  to  the  bone.  Should 
the  osseous  inflammation  extend,  or  become 
more  acute,  the  dura  mater  may  become 
softened  and  separated  from  the  bone  by 
plastic  exudation  or  by  pus.  Molecular  dis- 
integration of  a  portion  of  the  dura  mater 
may  ensue  or  a  slough  may  be  formed.  It 
is  unusual  for  the  inflammation  to  extend 
in  the  dura  mater  centrifugally,  or  much 
beyond  the  area  of  the  original  injury,  such 
as  the  affected  bone,  although  it  has  been 
known  to  extend  to  the  base.  It  is  quite 
otherwise  with  the  arachnoid.  Once  the 
arachnoid  has  become  involved,  there  is 
rapid  spreading  of  the  inflammatory  action, 
frequently  involving  the  v/hole  of  the  upper 
aspect  of  the  vault  on  the  affected  side, 
though  rarely  extending  to  the  base.  In 
such  cases  the  cavity  of  the  arachnoid 
becomes  distended,  more  or  less,  with  in- 
flammatory effusion,  which  is  generally  of 
a  purulent  character.  The  inflammatory 
action  may  spread  to  the  pia  mater,  and 
when  it  does  so  there  is  almost  necessarily 
an  involvement  of  the  cortical  substance  of 
the  brain,  which  becomes  softened,  of  a 
darker  colour  than  normal,  and  adherent 
to  the  pia  mater.  This  membrane  becomes 
much  thicker  and  more  vascular,  and  oc- 
casionally the  inflammatory  action,  when 
chronic,  has  so  altered  the  appearances  of 
the  parts  by  reduction  of  the  cells  to  their 
embryonic  condition  and  by  plastic  exuda- 
tion, as  to  render  it  difficult  to  draw  the  line 
between  the  grey  matter  and  the  adherent 
pia  matei'* 


The  manner  in  which  the  inflammation 
spreads  inwards  from  without  the  skull,  is 
stated  to  be  through  direct  contiguity  oi 
structure.  It  is  also  supposed  to  spread 
along  the  veins  which  estabUsh  communi- 
cation between  the  intra-cranial  circulation 
and  that  of  the  scalp.  The  chief  of  these 
are  the  emissary,  which  pass  through  the 
principal  foramina,  likewise  the  facial  and 
those  of  the  diploe. 

In  encephahtis  arising  from  contusion  ol 
the  brain  the  pia  mater  is  much  thickened 
and  infiltrated,  and  any  exudation  which 
may  take  place  will  be  found  on  the  cerebral 
side  of  the  arachnoid.  In  this  it  is  like 
idiopathic  encephalitis,  the  cavity  of  the 
arachnoid  being  free  from  effusion,  unless 
in  most  acute  forms  of  inflammation. 

The  inflammation  of  the  pia  mater  gene- 
rally spreads  all  over  the  upper  and  lateral 
portions  of  the  affected  hemispheres.  When 
the  encephalitis  occurs  in  the  white  sub- 
stance after  injury,  it  generally  arises  in  a 
portion  of  the  brain  which  has  been  con- 
tused, and  where  at  least  punctiform  ecchy- 
moses  exist.  It  is  assumed  that  when  enceph- 
ahtis follows  concussion  it  begins  in  such 
an  area  of  punctiform  ecchymosis.  These 
patches  become  the  seat  of  inflammatory 
new  -  formation,  giving  a  pecuhar  saffron 
colour  to  the  affected  part.  A  general  soften- 
ing of  the  brain-tissue  ensues,  which  may 
pass  on  to  the  formation  of  an  abscess. 
Though  the  affected  areas  do  not  extend 
further,  as  a  rule,  than  the  original  seat  of  i 
injury,  still  there  are  occasions  when  the  j 
inflammatory  action  spreads  greatly,  the  | 
tissue  becoming  diffluent.  When  pus  is 
present,  it  is  usually  of  a  yellowish  or  yel- 
lowish-green colour.  Occasionally  it  is  / 
brown  and  foetid.  ^ 

Diagnosis.  —  The  symptoms  are  very 
variable,  no  two  cases  following  exactly  the 
same  course.  One  of  the  most  constant,  as 
well  as  one  of  the  earhest,  is  cephalalgia, 
the  pain  being  either  diffuse  or  locaUsed  to 
a  particular  region  of  the  head,  often  corre- 
sponding to  the  part  struck,  though  at  times 
situated  at  the  opposite  side  of  the  head, 
when  injuries  of  the  brain  from  contre-coup 
may  be  suspected.  Though  the  temperature 
is  variable  if  the  whole  course  of  the  disease 
is  considered,  yet  at  an  early  period  (the 
initial  stage)  there  is  a  pretty  constant  ele- 
vation. The  rectal  temperature  is  a  much 
surer  test  than  the  axillary  or  oral,  and 
whenever  possible  ought  to  be  taken  in  such 
cases.  The  pulse  is  generally  quick  in  the 
early  stages.  The  patient  loses  his  appetite, 
and  becomes  fretftd,  sleepless,  and  hyper- 
aesthetic  to  external  impressions,  such  as 
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light  and  sounJ.  At  the  commencement 
the  pupils  are  more  or  less  contracted, 
though  they  are  sensitive  to  light ;  occasion- 
ally sUghtly  so. 

At  a  later  period,  occurring  immediately 
after  the  symptoms  just  described,  or  after  a 
variable  interval,  during  which  the  patient 
may  even  seem  to  improve,  another  series 
of  symptoms  sets  in.  The  patient  becomes 
drowsy,  and  soon  exceedingly  so,  perhaps 
answering  questions  quite  correctly,  though 
with  a  dreamy,  hazy  aspect,  or  accompanied 
by  a  meaningless  smile,  and  immediately 
thereafter  passing  into  a  profound  sleep. 
The  face  is  pale  and  earthy ;  sickness,  accom- 
panied by  vomiting,  is  frequent.  Twitchings 
of  the  muscles  or  even  convulsions  are  pre- 
sent, which  may  point  to  the  special  part  of 
the  brain  affected.  These  convulsions  may 
be  followed  by  paralysis  of  the  affected 
miuscles.  Delirium  is  frequent  at  this  period. 
The  pulse  and  the  temperature  often  under- 
go a  marked  and  characteristic  change. 
The  pulse,  which  at  the  onset  of  the  symp- 
toms was  quicker  than  usual,  now  becomes 
slow,  often  markedly  so.  In  one  case  under 
the  writer's  care — a  girl  aged  firfceen  years  of 
age — the  pulse  was  not  more  than  40  per 
minute,  with  an  occasional  intermission. 
The  temperature  is  likewise  subnormal, 
97°  F.  or  even  lower.  The  decrease  in  the 
temperature  must  not  be  mistaken  for  a 
sign  of  recovery. 

These  symptoms  are  generally  succeeded 
by  a  very  short  stage,  in  which  (it  may  be 
within  a  few  hours)  the  temperature  and  pulse 
go  up  with  a  bound,  the  former  to  104°  F. 
or  higher,  the  latter  to  130  or  more ;  the 
face  becomes  flushed,  the  pupils  dilated,  the 
sphincters  relaxed,  the  patient  comatose, 
and  death  rapidly  ensues. 

In  some  cases  localised  pain  may  be 
discerned  on  tapping  over  the  seat  of  injmy 
or  disease.  Tins  requires  to  be  done  in  a 
sj'stematic  manner,  one  part  being  com- 
pared with  another.  In  others,  the  appli- 
cation of  cold  and  heat,  alternately,  may 
reveal  a  tender  spot,  which  sometimes  cor- 
responds to  the  seat  of  lesion. 

Abscess  of  the  Brain. — In  abscess  of 
the  brain,  the  above  symptoms  may  be  the 
only  ones  present.  In  other  instances  there 
may  be,  in  addition,  vomiting,  succeeded 
after  a  variable  interval  by  shivering.  Short 
of  a  distinct  rigor,  the  patient  often  feels 
and  acts  as  if  he  were  cold.  Twitchings, 
convulsions,  or  paralysis  may  ensue,  and  if 
these  are  isolated  they  indicate  the  area 
principally  affected.  Though  surround- 
ing such  spots,  diffuse  encephalitis  may 
be  found.    "When  abscess  forms  in  the  cere- 


bral substance  the  membranes  are  prone 
to  be  affected,  and  occasionally,  when  the 
inflammation  has  been  very  acute,  sloughs 
have  formed  in  the  dural  covering.  It  is, 
however,  much  more  likely  that  the  dura 
mater  has  been  perforated  by  molecular 
disintegration,  owing  to  the  ulcerative  pro- 
cess set  up  by  the  extension  of  the  walls  of  the 
abscess.  Cerebral  abscesses  have  burst  and 
the  contents  have  found  their  way  through 
the  external  auditory  meatus,  or  through  the 
cribriform  plate  of  the  ethmoid.  But  it  is 
questionable  whether,  in  these  cases,  the 
pus  was  not  extra-dural.  The  time  when 
abscesses  may  be  expected  to  form,  after  an 
injury  to  the  head,  is  variable.  They  have 
been  seen  on  the  fifth  day,  most  likely  in  such 
cases  originating  in  a  contused  cerebral  area. 
When  arising  ftom  injury  to  the  skull  with 
suppuration  of  the  bone,  brain-abscess  may 
be  looked  for  two  or  three  weeks  subse- 
quently. From  caries  of  the  petrous  bone  it 
may  arise  at  any  period,  the  patients  being 
liable  to  abscess-formation  as  long  as  the 
caries  exists.  All  lesions  of  the  bones  of  the 
skull,  whether  traumatic  or  idiopathic,  are 
much  more  prone  to  induce  abscess  in  the 
brain  when  the  parts  so  affected  are  permitted 
to  become  septic.  From  the  nose,  the  orbit, 
the  antrum  of  Highmore,  inflannnatory  pro- 
ducts have  been  transmitted  to  the  brain, 
causing  abscess.  Disease  in  the  middle  ear 
and  caries  of  the  mastoid  are  apt  to  set  up 
suppuration  in  the  mastoid  cells.  As  a  rule, 
in  such  cases  the  membrana  tympani  is  per- 
forated, and  a  purulent  discharge  escapes. 
When  suppuration  is  set  up  in  the  mastoid 
cells  there  is  generally  pain  or  tenderness 
behind  the  ear,  and  sometimes  this  is  fol- 
lowed by  redness  and  swelling.  Headache 
is  constant,  and  cerebral  disturbance  fre- 
quent. Twitchings  or  paralysis  of  the  facial 
muscles,  arising  from  irritation  or  compres- 
sion of  the  facial  nerve,  frequently  occur. 

The  symptoms  characteristic  of  encepha- 
litis ensue  on  extension  of  the  inflammatory 
action  inwards.  It  must  be  borne  in  mind 
that  abscess  of  the  temporal  lobe  may  attain 
considerable  dimensions  without  inducing 
locahsing  symptoms ;  this  part  of  the  brain, 
not  containing  any  direct  motor  tracts,  and 
there  being  no  case  on  record  of  disease  of 
the  cortex  of  the  temporo-sphenoidal  lobe 
haviag  given  rise  to  deafness.  In  such  cases 
symptoms  of  compression  are  present,  and 
if  these  are  taken  in  conjunction  with  the 
existence  of  otorrhcea,  and  especially  if  they 
occur  in  children,  a  probable  locaHsation  in 
the  temporal  lobe  may  be  made.  When  the 
base  of  the  lenticular  nucleus  is  involved, 
causing  compression,  of  the  internal  capsule. 
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various  sensory  disturbances  may  be  in- 
duced, along  with  partial  hemiplegia.  Com- 
pression of  the  cerebral  peduncle  is  some- 
times found  in  such  cases,  as  evidenced  by 
paralysis  of  the  oculo -motor  nerve.  The 
discharge  from  the  ear  frequently  ceases 
shortly  before  the  onset  of  severe  symptoms. 
This  may  be  accounted  for  by  the  sweUing 
of  the  lining  membrane,  and,  owing  to  the 
discharge  not  finding  exit,  the  disease  is  apt 
to  spread  through  the  thin  lamina  separat- 
ing the  mastoid  cells  from  the  dura  mater. 
The  inflammatory  action  may  also  spread 
along  the  veins.  The  most  constant  of  the 
emissary  veins  runs  through  the  mastoid 
foramen,  and  connects  the  lateral  sinus  with 
the  posterior  auricular  vein  or  with  the  oc- 
cipital. It  has  been  averred  that  mflam- 
mation  of  each  portion  of  the  ear  is  trans- 
mitted to  a  particular  region  of  the  brain. 
Thus  inflammation  of  the  external  auditory 
meatus  is  said  to  induce  suppurative  inflam- 
mation in  the  cerebellum  and  in  the  lateral 
sinus ;  inflammation  of  the  cavity  of  the  tym- 
panum to  give  rise  to  abscess  in  the  cere- 
brum ;  and  inflammation  of  the  labyrinth  to 
produce  inflammation  of  the  medulla  oblon- 
gata. There  are  not  sufficient  data  to  war- 
rant a  definite  conclusion  on  these  points. 
It  is  true  that  abscesses  of  the  brain  arising 
from  affections  of  the  ear  are  found  most 
frequently  in  the  hemispheres,  occasionally 
in  the  cerebellum,  and  rarely  in  the  pons. 
"When  disease  of  the  mastoid  ceUs  occurs  in 
early  hfe,  abscess  is  most  prone  to  affect  the 
cerebrum ;  when  it  arises  late  in  life  the 
cerebellum  is  most  apt  to  be  the  seat  of 
disease. 

The  differential  diagnosis  between  me- 
ningitis and  encephalitis  is  in  many  in- 
stances difficult  and  in  others  quite  impos- 
sible. Some  information  may  be  derived 
from  the  date  of  the  appearance  of  the 
symptoms  after  the  accident.  When  in- 
flammation arises  from  punctiform  ecchy- 
moses  and  intense  congestion  following 
severe  brain-shaking,  as  in  some  forms  of 
concussion,  the  symptoms  appear  very  early 
— within  the  first  forty-eight  hours.  In  con- 
tusion of  the  brain,  especially  when  locahsed, 
I  the  inflammatory  symptoms  manifest  them- 
selves in  four  to  seven  days  after  the  injury ; 
whereas  in  inflammation  spreading  fi:om 
injury  of  the  bone  to  the  membranes,  it 
generally  does  not  manifest  itself  till  a  much 
later  period,  often  weeks  after  the  accident. 
But  though  this  periodicity  existing  between 
the  injury  and  the  appearance  of  the  cere- 
bral symptoms  does  frequently  occur,  it 
cannot  be  implicitly  relied  on  as  a  differen- 
tial sign.     Thus  the  writer  has  seen  a  case 


of  compound  fracture  of  the  skull,  giving 
rise  to  meningitis — as  evidenced  by  symp- 
toms— on  the  second  day,  and  proving 
fatal  within  the  first  four  days  after  the 
injury.  A  diagnosis  may  be  made  with 
greater  probability  between  meningitis  and 
encephaHtis  by  ascertaining  whether  there 
are  any  external  signs  suggestive  of  the 
former.  If  there  be  a  contusion  of  the 
scalp  without  a  wound,  one  ought  to  as- 
certain the  state  of  the  bone  underneath  by 
making  an  aseptic  incision  on  the  appearance 
of  inflammatory  symptoms.  If  the  bone  be 
found  bare,  much  contused,  fractured,  or 
otherwise  injured,  it  is  probable  that  the 
inflammatory  symptoms  are  due  to  me- 
ningitis beginning  in  the  dura  mater.  If 
any  of  these  injuries  are  associated  with 
wounds,  they  may  then  more  readily  give 
rise  to  meningitis.  But  if  the  wound 
is  not  aseptic,  there  is  a  probabihty  of 
cerebral  inflammation  due  to  infective  in- 
filtration or  pyaemia  ;  and  if  the  symptoms 
occur  a  week  or  longer  after  an  injury  there 
is  reason  to  fear  the  presence  of  this  serious 
affection. 

Treatment. — The  patient  ought  first  to 
be  thoroughly  examined.  Besides  investi- 
gating the  functions  of  the  brain,  those  of 
the  other  viscera,  especially  the  kidneys, 
should  receive  careful  attention,  as  by  so 
doing  symptoms  which  otherwise  might  be 
obscure  may  be  at  once  traced  to  their 
source  and  treated  intelligently.  If  there 
be  a  wound  it  ought  to  be  scrupulously 
attended  to,  the  most  rigid  antiseptics  being 
employed.  The  temperature  ought  to  be 
carefully  watched  throughout,  as  it  is  a 
valuable  guide  to  the  patient's  condition, 
a  rise  often  heralding  serious  changes,  such 
as  convulsions.  The  patient  ought  to  be 
kept  in  a  quiet  room  and  in  a  subdued 
Hght.  In  aU  cases  the  head  may  be  shaven 
with  advantage,  as  it  reheves  the  headache, 
at  least  temporarily,  and  facilitates  after- 
treatment.  The  head  may  be  kept  a  Httle 
higher  than  usual,  but  this  may  be  regulated 
according  to  the  patient's  desire.  During  the 
whole  course  of  the  disease  the  food  ought 
to  be  of  the  lightest  and  simplest  description, 
milk  being  probably  the  best.  The  bowels 
ought  to  be  carefully  regulated  throughout ; 
free  purgation  is  one  of  the  most  important 
points,  especially  in  the  early  part  of  the 
disease,  the  symptoms  being  often  reheved 
by  the  administration  of  a  brisk  purge. 
For  this  purpose  mercurial  preparations, 
especially  calomel,  are  very  valuable,  some 
ascribing  to  them  a  special  action  ovor  and 
above  their  purgative  property.  Those  who 
advocate  this  special  action  advise  that  they 
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should  be  pushed  until  the  gums  are  touched. 
Many,  however,  believe  that  saHvation  is 
quite  unnecessary,  and  with  them  the  writer 
agrees.  Croton  oil  is  of  great  service  in 
such  cases,  more  especially  when  there  is 
inabUity  to  swallow  or  insensibility,  render- 
ing the  administration  of  other  medicines 
difficult.  One  or  two  drops  should  be  placed 
on  the  handle  of  a  spoon  and  rubbed  on  the 
back  of  the  tongue  ;  or,  if  the  patient  can 
swallow,  the  oil  may  be  given  in  sugar  or 
other  vehicle.  Enemata  also  are  of  service 
as  an  aid  to  the  purge.  Then  there  are 
certain  remedies  the  efficacy  of  which  ia 
such  cases  may  be  considered  doubtful. 
These  are  stimulants,  opium,  blisters,  the 
application  of  cold,  and  blood-letting. 

Stimulants,  if  ever  required,  which  may 
be  doubted,  ought  to  be  given  with  the 
greatest  circumspection.  They  are  very  apt 
to  do  harm.  Opium  has  been  advocated 
in  certain  delirious  conditions  ensuing  in 
encephalitis.  It  tends  to  the  production  of 
internal  congestions,  and  therefore  ought  to 
be  avoided.  Bromide  of  potassium,  or  even 
chloral,  may  be  substituted  when  medicines 
of  this  kind  are  required ;  but  the  exhibition 
of  such  drugs  is  apt  to  obscure  the  symp- 
toms, and  that  at  a  period  when  time  is  of 
great  value.  Blisters  ought  not  to  be  re- 
sorted to  in  the  acute  stage.  They  are  of 
service,  however,  in  chronic  encephahtis. 
It  has  been  advised  to  place  them  over  the 
nape  of  the  neck.  "Wlien  applied  in  this 
position,  the  raw  surface  which  is  left  is 
very  apt  to  become  irritated  from  friction, 
owing  to  the  restlessness  of  the  patient.  It 
is,  on  the  whole,  better  to  put  the  blister 
on  the  vertex,  and  it  is  equally  efficacious. 
The  appHcation  of  cold  to  the  head  is  highly 
lauded.  It  may  be  appHed  in  several  ways, 
such  as  by  evaporating  lotions,  by  ice  en- 
■closed  in  bladders  or  in  india-rubber  hoods, 
or  by  a  continuous  current  of  water  passing 
through  a  bag  or  coD.  of  tubing.  Evapo- 
rating lotions  are  often  soothing  to  the 
patient,  and  are  not  likely  to  do  harm.  Ice 
applied  to  the  head  in  bags  is  uncomfortable, 
and  is  frequently  a  source  of  great  annoy- 
ance to  the  patient,  both  from  its  hardness 
and  the  frequency  with  which  it  has  to  be 
changed. 

The  best  form  of  applying  cold  to  the 
head  is  by  some  apparatus  through  which 
a  constant  current  of  water  is  passed,  cold 
being  substituted  for  that  which  has  been 
slightly  heated  by  contact  with  the  layer 
next  the  smrface  of  the  head.  For  this  pur- 
pose Dr.  Kobertson's  water-bags  are  very 
suitable.  They  are  made  of  thin  india-rubber 
with  an  afferent  and  efferent  tube  attached 


to  opposite  comers.  The  former  of  these 
is  inserted  into  a  basin  containing  cold 
water,  which  may  be  iced  if  wished,  and 
the  current  is  estabhshed  and  maintained 
by  syphon  action.  Leiter's  tubes,  of  flexible 
metal,  have  subsequently  come  into  use, 
and  they  answer  the  same  purpose.  "When 
neither  of  these  is  at  hand,  the  prac- 
titioner may  substitute  for  the  latter  a  piece 
of  india-rubber  gas-tubing,  which  may  be 
formed  into  a  coil  and  applied  to  the  head. 
As  these  are  usually  lined  with  spiral  wire, 
they  do  not  collapse  under  the  weight  of 
the  head.  A  string  may  be  tied  to  one 
extremity  of  the  tube  to  regulate  the  out- 
flow by  diminishing  its  caHbre.  Cold  appHed 
in  any  of  these  ways  undoubtedly  causes 
a  contraction  of  the  vessels  of  the  scalp ; 
but  is  it  sufficient  to  produce  the  same 
action  in  the  interior  of  the  brain,  and,  if 
not,  does  the  contraction  of  the  superficial 
vessels  not  induce  a  greater  turgescence 
in  the  interior  of  the  brain?  When  one 
considers  the  large  quantity  of  blood  which 
is  passing  through  the  brain,  it  must  be 
apparent  that  the  local  appHcation  of  cold 
to  the  surface  cannot  have  much  effect  on 
the  deeper  structures. 

The  employment  of  blood-letting  in  the 
early  stage  of  brain-inflammation  is  almost 
obsolete,  though  some  surgeons  still  believe 
in  its  value  when  judiciously  used. 

Treatment  of  intracranial  suppura- 
tion.— Whenever  the  inflammation  has 
passed  into  an  acute  stage,  the  surgeon 
should  be  prepared  for  the  advent  of  suppu- 
ration. This  may  be  indicated  by  symptoms 
of  compression,  convulsions,  paralysis,  &c., 
the  careful  observation  of  which  may  lead 
to  localisation  of  the  affection,  this  being 
the  principal  step  toward  establishing  a 
correct  treatment.  If  there  is  a  wound 
leading  to  bare  bone,  or  superficial  signs 
of  local  injury  or  the  existence  of  Pott's 
puffy  tumour,  it  would  be  right  to  make 
out  whether  there  is  suppuration  under  the 
skuU  at  that  part  by  elevating  the  bone. 
But  suppose  the  indications  afforded  by  con- 
vulsive movements,  by  paralysis,  or  other- 
wise, should  indicate  that  another  brain- 
area  is  involved,  which  should  the  surgeon 
prefer  as  a  guide  :  the  superficial  appearance 
of  injury,  or  the  motor  or  sensory  signs, 
pointing  to  a  lesion  situated  elsewhere  in 
the  brain  ?  If  the  latter  are  distinct  and 
show  a  precise  locaHsation,  they  are  much 
to  be  preferred.  The  writer  has  had  cases 
illustrating  this.  One  of  them  is  as  foUows : 
A  lad  was  seen  by  him  suffering  from  cere- 
bral abscess,  with  symptoms  pointing  to  a 
localisation  in  the  base  of  the  third  frontal 
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convolution,  but  with  a  superficial  lesion 
situated  in  front  of  the  brow.  The  abscess 
was  found  in  Broca's  lobe,  and  not  near 
the  point  of  bare  bone,  which  was  the  seat 
of  injury.  Other  cases  of  even  more  pro- 
nounced character  have  been  seen,  where 
the  traumatism  apparent  on  the  surface  did 
not  guide  to  the  area  of  cerebral  compression, 
which,  however,  was  marked  by  motor 
symptoms,  pointing  to  another  region. 
These  would  lead  one  to  the  conclusion 
that  motor  symptoms,  when  sufficiently 
pronounced,  are  more  to  be  reUed  on  than 
the  mere  appearance  of  injury  on  the  ex- 
ternal surface  of  the  scalp  as  indicating 
the  seat  of  the  cortical  lesion.  When,  how- 
ever, such  external  indications  are  combined 
with  symptoms  locaHsing  the  lesion  at  the 
same  spot,  the  diagnosis  is  rendered  the 
more  certain.  It  must  be  borne  in  mind,  in 
the  absence  of  localising  symptoms,  that  the 
brain  may  be  injured  at  a  part  opposite  to 
that  of  the  external  injury,  arising  in  such 
cases  from  contre-coup, 

Eegarding  the  localisation  of  the  lesion, 
twitchings  and  convulsions  are  of  great  ser- 
vice, especially  when  confined  to  a  particular 
set  of  muscles,  or  to  one  hmb,  or  even  to  both 
limbs  of  one  side.  But  inasmuch  as  many 
convulsions,  though  at  first  hmited  and  fol- 
lowing a  definite  order,  soon  become  general, 
and  thereby  their  distinctiveness  as  motor 
localising  elements  is  lost,  it  is  necessary 
to  have  the  onset  of  the  convulsions  closely 
watched.  It  will  be  fortunate  if  the  surgeon 
can  see  the  onset  of  these  attacks  himself. 
But  he  cannot  always  be  with  his  patient, 
and  if  he  leaves,  even  for  a  short  period, 
a  seizure  may  take  place  in  his  absence,  and 
its  valuable  indications  be  lost.  Under  such 
circumstances,  is  there  no  method  whereby 
these  convulsions  might  be  watched,  or  data 
from  which  their  advent  might  be  expected  ? 

! Accurate  thermometric  observations  will 
frequently  give  a  forewarning  of  the  ap- 
proach of  convulsions,  as  indicated  by  an 
acute  rise  in  the  temperature  within  a  com- 
paratively short  time.  An  intelligent  nurse, 
trained  to  watch  such  cases,  and  whose  word 
can  be  implicitly  relied  on,  is  invaluable,  not 
only  in  carrying  out  the  treatment,  but  as 
an  instrument  of  observation.  She  ought 
to  be  instructed  to  record  the  temperature 
every  two  hours,  and  she  ought  to  be  pre- 
pared to  note  down  the  order  in  which  the 
particular  parts  of  the  body  twitch  or  be- 
come convulsed.  On  any  sudden  increase 
of  the  temperature  the  surgeon  should  be 
at  once  apprised  of  it,  so  that  he  may  be 
able  to  be  present  at  the  beginning  of  con- 
vulsive movements. 


Suppose  that  the  abscess  be  traced  to 
a  particular  locality  of  the  brain,  is  it  to  be 
left  alone,  or  are  its  contents  to  be  allowed 
to  escape  ?  If  the  surgeon  has  the  ordinary 
antiseptic  means  at  his  disposal,  he  ought  to 
evacuate  the  contents  of  the  abscess  as  soon 
as  its  locality  is  clearly  recognised.  For  this 
purpose  the  skull  ought  to  be  opened.  Before 
doing  so  the  head  ought  to  be  freshly  shaven. 
The  skin  should  be  washed  with  soap  and 
water — a  flesh-brush  being  used.  It  should 
then  be  cleansed  with  turpentine  to  remove 
any  greasy  matter,  and  finally  with  the 
antiseptic  which  is  to  be  employed  during 
the  operation.  In  such  cases  the  writer  has 
always  operated  under  a  carbolised  spray, 
and  the  whole  operation  has  been  at  all 
times  carried  out  under  antiseptic  precau- 
tions. The  bone  may  be  elevated  in  several 
ways.  Some  have  advised  the  use  of  a 
mallet  and  chisel — a  most  objectionable 
practice.  Others  saw  a  triangular  or  rect- 
angular portion  of  bone,  which  they  then 
elevate,  leaving  it  attached  to  the  soft  parts 
at  one  side,  which  act  as  a  hinge,  and  enable 
the  bone  to  be  folded  back.  The  writer  has 
used  this  method  on  two  occasions.  It  is 
suitable  for  cases  where  a  large  portion  of 
the  brain  has  to  be  brought  into  view.  It, 
however,  takes  longer  than  trephining,  and 
is  not  free  from  other  disadvantages. 

Trephining — the  removal  of  a  disc  ot 
bone  by  a  cylindrical  steel  saw — is  the 
easiest  method  of  removing  bone  from  the 
skull.  The  surgeon  should  be  in  possession 
of  crowns  of  various  sizes,  which  he  may  use 
as  the  case  requires.  For  exploratory  pur- 
poses, and  especially  when  he  behoves  there 
is  pus  located  between  the  dura  mater  and 
the  bone,  a  disc  mounted  in  a  drill-handle, 
and  measuring  not  more  than  one  quarter 
of  an  inch  in  diameter,  is  very  serviceable. 
A  small  aperture  is  made  by  this  means, 
which  may  be  readily  filled  up,  and  through 
which  a  meningeal  abscess  may  be  evacu- 
ated. But  when  the  abscess  is  situated  in 
the  brain,  a  large  disc  of  bone  ought  to  be 
removed.  The  ordinary  trephine  used  in 
this  country  is  imperfect.  An  instrument 
of  the  nature  of  the  French  trepan  is  much 
preferable.  Sinuses  must  be  avoided.  When 
a  sinus  has  been  opened  by  mistake,  a  plug 
of  catgut  may  be  introduced.  Firm  digital 
pressure  on  the  walls  of  the  sinus  against 
the  bone  for  five  consecutive  minutes  has 
been  in  one  instance  effective  in  stopping  the 
flow.  When  the  dura  mater  has  been  ex- 
posed, if  the  abscess  is  superficial  the  dural 
membrane  bulges  into  the  aperture  in  the 
skull,  and  there  will  be  no  cerebral  pul- 
sations visible.   Occasionally  the  dura  mater 
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will  be  found  to  be  already  perforated  by 
•ulcerative  action,  and  then  the  matter  will 
ooze  out  or  well  away  as  soon  as  the  disc  is 
removed.  But  if  this  has  not  taken  place, 
the  membranes  should  be  opened  with  a 
sharp  bistoury.  The  pia  mater,  if  inflamed, 
will  be  softened,  and  be  of  a  dull  leaden 
hue,  and  probably  adherent  to  the  cortical 
substance  as  well  as  to  the  external  cover- 
ings. 

Provided  the  localisation  has  been  clearly 
made  out,  and  the  abscess  is  seated  in  the 
white  matter,  an  incision  ought  to  be  made 
into  it.  Occasionally  the  brain-tissue  in  the 
vicinity  of  the  abscess  is  softened  to  such  an 
extent  that  the  substance  immediately  fills 
up  the  incision  made  with  the  thin-bladed 
bistoury,  so  that  the  escape  of  pus  is  hin- 
dered. Most  frequently  the  pent-up  pps 
escapes  with  ease.  A  hollow  needle  might 
be  employed  when  the  abscess  is  deeply 
seated,  as  the  pus  might  drain  slowly 
through  it.  After  the  evacuation,  the  aper- 
ture ought  to  be  careftdly  dressed,  free 
drainage  being  established,  the  head  being 
kept  in  the  best  position  for  that  purpose. 
Subsequently  the  head  should  be  dressed 
only  when  the  temperature  gives  indications 
of  mischief,  or  when  the  dressings  show  the 
slightest  stain.  The  patient  ought  to  be  care- 
fully attended  to,  the  bowels  kept  regular, 
and  the  diet  low.  He  should  be  kept  quietly 
at  rest  in  bed  until  the  wound  has  thoroughly 
healed.  He  ought  not  to  be  allowed  to  move 
about  sooner  than  a  month  under  any  cir- 
cumstances. Any  precipitancy  in  allowing 
the  patient  to  go  about,  or  any  excess  in 
diet,  may  lead  to  serious  consequences. 
William  Macewen. 

ENCEPHALOCELE.  See  Meningo- 
cele. 

ENCEPHALOID  CANCER.  See 
Carcinoma. 

ENCHONDROMA. -When  non-mahg- 
nant,  this  class  of  tumour  is  composed  of 
cartilage  only,  or,  if  mixed  with  fibrous 
tissue,  mainly  of  cartilage.  Cartilaginous 
tumours,  when  originating  in  bones,  which 
are  their  principal  seats,  are  found  either 
as  central  growths  or — much  more  fre- 
quently— as  outgrowths;  and  in  this  latter 
form  the  tumour  may  be  either  single — i^ 
which  case  the  part  involved  is  usually 
near  the  end  of  one  of  the  larger  long  bones 
— or  multiple,  when  the  smaller  long  bones 
of  the  hand  or  foot  are  afi"ected. 

Tumours  consisting  largely  of  cartilage 
occur  occasionally  in  the  testis,  in  the 
tumours  connected  with  the  sahvary  glands 
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— notably  those  of  the  parotid — in  lym- 
phatic-gland and  connective -tissue  tumours. 

Cause. — Seeing  that  so  many  of  the 
multiple  enchondromata  are  found  growing 
in  young  patients,  or  can  be  traced  back  as 
having  commenced  in  early  hfe,  it  seems 
probable  that  the  cause  of  these  tumom-s  is 
to  be  found  in  errors  of  development,  of  the 
nature  either  of  over-production,  or  rather 
of  an  irregular  overgrowth  of  the  rudimen- 
tary cartilage-elements.  Of  those  tumours 
which  occur  later  in  life,  either  as  single 
tumours  around  a  long  bone  or  mixed  with 
other  tissues  in  glandular  growths,  no  special 
cause  can  be  given. 

Pathology. — In  minute  structure  carti- 
laginous tumours  may  be  said  to  correspond 
almost  exactly  with  foetal  cartilage,  con- 
sisting of  stellate  cells  embedded  in  a  hyaline 
matrix.  Single  tumomrs  affecting  the  ends 
of  the  long  bones  grow  to  an  enormous  size, 
yet  but  seldom  invade  the  contiguous  joiut. 
In  the  area  of  their  bases  of  attachment  to 
the  bone  they  are  prone  to  ossification,  and  in 
other  parts  to  undergo  cystic  degeneration, 
weU-defined  spaces  being  formed,  filled 
with  a  viscid  mucoid  fluid.  In  the  multiple 
enchondromata,  on  the  other  hand,  growth 
seems  after  a  time  to  be  arrested,  and,  be- 
yond the  inconvenience  or  disfigurement, 
they  cease  to  cause  anxiety.  The  central 
tumours  are  encapsuled,  and  are  surrounded 
by  a  wall  of  compact  bony  tissue. 

A  feature  in  the  pathology  of  some  en- 
chondromata which  is  peculiar  to  these 
amongst  the  tumours  regarded  as  non- 
malignant,  is  the  fact  that  occasionally  dis- 
semination occurs,  nodules  and  even  large 
secondary  growths  being  found  both  in 
the  lymphatics  and  in  the  internal  organs, 
which  have  in  this  way  destroyed  the 
patient's  life. 

Diagnosis. —  In  the  cases  of  multiple 
enchondromata,  or  of  the  single  ones  about 
the  hand,  the  diagnosis  is  simple,  as  there 
is  no  other  form  of  tumour  with  which  they 
could  be  confounded,  being  less  hard  than 
bone,  and  yielding  often,  upon  firm  pressure, 
a  '  crunching '  sensation,  which,  when  it  can 
be  obtained,  forms  conclusive  evidence  of  a 
tumour  being  cartilaginous ;  when  pedun- 
culated they  can  be  made  to  rock.  The 
larger  single  enchondromata  require  to  be 
distinguished  from  those  sarcomata  which 
may  be  either  ossifying  or  chondrifying,  or 
undergoing  both  of  these  changes ;  but  sar- 
comata of  this  type  are  more  prone  to  occm* 
in  the  pelvis  and  bones  of  the  trunk,  whilst 
the  periosteal  sarcomata,  that  are  found  in 
the  situations  which  enchondroma  usually 
occupies,  are  soft  and  smooth  on  the  surface 
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and  of  rapid  growth,  cartilaginous  tumours 
being  usually  of  much  slower  growth,  as 
well  as  being  hard  and  nodulated. 

Between  a  central  cartilaginous  tumour 
and  a  central  sarcoma  or  a  myeloid  tumour 
a  diagnosis  cannot  always  be  made.  Of 
course,  if  the  characteristic  yielding  sensa- 
tion of  cartilage  can  be  obtained,  the  case 
is  clear,  but,  failing  this  sign,  the  diagnosis 
rests  upon  the  probabilities  of  age,  duration, 
rapidity  of  increase,  pain,  and  invasion  of 
health.  When  cartilage  enters  into  the 
composition  of  a  glandular  tumour  the 
hardness  and  nodulated  character  of  the 
tumour  commonly  render  the  fact  evi- 
dent. 

Treatment. — Amputation  of  a  finger  or 
even  of  part  of  the  hand  may  be  necessary 
to  reUeve  a  patient  of  a  member  which, 
from  the  size  an  enchondroma  has  reached, 
has  become  a  useless  incumbrance;  but 
we  cannot  say  this  procedure  is  required  on 
account  of  the  nature  of  the  growth  itself. 
So  also  eventually  is  amputation  necessary 
when  enchondroma  of  a  large  long  bone 
has  reached  a  size  which  puts  a  stop  to 
locomotion  or  threatens  life.  For  central 
cartilaginous  tumours  in  bone  the  attempt 
should  be  made  to  enucleate  the  growth, 
and  this  will  generally  prove  feasible,  unless 
the  surroiuiding  bone  has  been  reduced  to 
a  mere  shell.  A.  Willett. 

ENDOSCOPE.— The  endoscope  is  an 
instrument  designed  for  the  direct  explora- 
tion of  internal  organs  and  cavities  by  the 
sight.  There  is  no  portion  of  the  human 
body,  into  which  a  straight  tube  can  be  in- 
troduced, in  which  it  may  not  be  employed 
profitably.  By  its  aid  we  can  examine 
the  urethra,  bladder,  rectum,  uterus,  nasal 
fossae,  pharynx,  larynx,  external  meatus 
auditorius,  woTinds,  cavities  of  abscesses, 
and  so  forth.  In  its  most  perfect  form 
curved  tubes  may  be  used  as  endoscopic 
specula. 

This  instrument,  which  is  one  of  the 
numerous  modern  adjuncts  to  physical 
diagnosis,  dates  back  to  the  early  part  of 
the  present  century,  when  we  find  Bozzini 
of  Frankfort,  in  1806,  using  his  '  light  con- 
ductor.' In  1824,  Dr.  J.  D.  Fisher,  of 
Boston,  devised  an  instrument  not  unlike 
that  in  use  at  present,  and  shortly  after, 
Segalas,  of  Strasbourg,  followed  his  ex- 
ample. Later  on,  Bombalgini,  Avery  of 
London,  and  Hacken  of  Eiga,  added  their 
labours  and  experiences,  thus  far,  unfortu- 
nately, unprofitable. 

In  the  year  1865,  Desormeaux,  of  Paris, 
published  his  remarkable  essay  on  the  sub- 


ject of  endoscopy,  and  fi^om  that  date  to 
the  present  time  this  mode  of  exploration 
has  been  used  more  frequently,  scientific- 
ally, and  firuitfiilly  than  before. 

It  will  be  right  here  to  define  what  may 
be  fairly  considered  the  real  value  of  the 
endoscope  as  a  means  of  diagnosis  and 
treatment.  The  writer  holds  that  it  is  not 
an  instrument  needed  for  general  use,  but 
rather  one  for  employment  in  cases  of  ex- 
ceptional obscurity,  in  which  its  help  will 
be  found  to  make  all  the  difference  between 
blundering  guesswork  and  absolute  cer- 
tainty. 

The  following  may  be  taken  as  a  general 
description  of  the  instrument. 

In  the  first  place  there  is  a  tube  or 
speculum,  which  is  introduced  into  the 
canal  or  cavity  to  be  examined  ;  and  at  one 
extremity  of  this  a  mirror  of  polished  silver, 
perforated  in  the  centre,  is  placed  at  an 
angle  of  45  degrees.  The  function  of  the 
mirror  is  to  reflect  the  light,  which  is  placed 
laterally,  into  the  tube,  so  as  to  illuminate  it 
to  the  end.  As  the  calibre  of  the  tube  is 
usually  very  small,  a  most  brilliant  light  is 
required,  and,  in  order  to  obtain  the  best 
effects,  it  should  be  made  to  converge  slightly 
upon  the  mirror.  This  convergence  is  ob- 
tained by  interposing  between  the  Hght  and 
the  mirror  a  plano-convex  lens  of  suitable 
focal  length. 

The  light  being  sufficient,  the  lens 
properly  adjusted,  the  mirror  bright,  and 
correctly  placed  with  respect  to  the  spe- 
culum tube,  it  becomes  a  matter  of  facility 
for  the  eye  of  the  observer,  looking  through 
the  aperture  in  the  mirror,  to  see  clearly  to 
the  bottom  of  the  speculum,  and  recognise 
whatever  may  He  there.  Various  specula 
are  required  for  endoscopy.  The  urethral 
tube  is  the  most  generally  useful,  but 
special  ones  are  needed  for  the  examination 
of  the  bladder,  rectum,  nasal  fossae,  auditory 
meatus,  &c. 

Various  lights  have  been  tried  for  ob- 
taining the  needful  illumination — sunlight, 
ordinary  daylight,  the  Drummond,  magne- 
sium, and  electric  lights.  As  a  rule  they  are 
toys  in  endoscopy,  and  not  practically  use- 
ful. Desormeaux  uses  a  gazogene  lamp  of 
minute  dimensions,  which  gives  a  very  in- 
sufficient view.  After  numerous  and  pro- 
longed experiments  the  present  writer  has 
arrived  at  the  conclusion  that  nothing  equals, 
for  the  purpose,  the  intense  light  derived 
fi:om  the  thin  edge  of  the  flat  flame  of  a 
small  paraffine  lamp. 

Before  concluding,  a  few  examples  of 
the  value  of  endoscopy,  in  cases  of  obscurity ^ 
niav  be  here  cited. 
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Case  I.  In  the  autuinn  of  1865,  Dr.  S. 
consulted  the  writer,  by  letter,  relative  to 
extreme  irritability  of  the  bladder,  from 
which  he  had  suffered  for  six  months,  and 
for  which  he  had  taken,  in  vain,  the  advice 
of  two  very  eminent  London  surgeons,  one 
of  them  a  speciaHst  of  the  highest  skill  in 
diseases  of  the  urinary  organs. 

Dr.  S.  came  to  Dublin  for  examination, 
when  the  writer  found  him  a  hale  man 
of  about  sixty  years  of  age,  in  good  health 
except  for  the  irritable  bladder,  which 
necessitated  his  passing  water  every  ten 
minutes,  and  totally  disabled  him  from 
performing  the  duties  of  his  profession. 
The  urine  exhibited,  after  standing  some 
hours,  a  very  slight  deposit  of  muco-pus ; 
otherwise  it  was  healthy,  of  good  specific 
gravity,  acid  reaction,  and  containing  no 
greater  amount  of  albumen  than  was  ac- 
counted for  by  the  minute  quantity  of 
muco-pus. 

With  the  assistance  of  Dr.  Robert 
MacDonnell  the  writer  made  a  careful  en- 
doscopic examination  of  Dr.  S.  The  urethra 
and  bladder  were  found  healthy,  with  the 
exception  of  a  small  patch  of  superficial 
ulceration,  or  rather  abrasion  of  the  mucous 
membrane,  in  the  site  of  the  trigone.  This 
lesion  explained  the  whole  case.  The  mo- 
ment the  urine  reached  this  spot  the  irrita- 
tion began,  and  could  not  be  assuaged 
except  by  emptying  the  bladder.  The  in- 
dication for  treatment  obviously  was  to  heal 
up  this  abraded  surface. 

Local  measures  being  far  more  likely  to 
attain  that  end  than  drugs,  an  instrument 
was  constructed  (a  canula  open  on  the 
curved  aspect)  with  which  the  writer  easily 
conveyed  a  watery  solution  of  nitrate  of 
silver  to  the  part  (gr.  x.-f  ^j).  A  few  ap- 
pUcations  dulled  the  sensibility,  and  made 
Dr.  S.  more  comfortable,  and  after  a  time 
he  was  allowed  to  return  home,  and  directed 
a  daily  injection  of  the  bladder  (previously 
emptied)  with  a  solution  of  nitrate  of  silver, 
igr.  j.-f^').  The  case  progressed  steadily, 
and  in  four  months  a  perfect  and  permanent 
cure  was  effected. 

Case  II.  In  the  year  1866,  the  late 
Dr.  Fleetwood  Churchill,  senior,  asked  the 
writer  to  examine  a  young  lady  who  suf- 
fered from  an  extraordinary  irritability  of 
the  bladder.  Dr.  Churchill  had  ascertained 
that  there  was  no  stone,  and  that  the  urine 
was  perfectly  normal.  An  endoscopic  exa- 
mination of  the  bladder  demonstrated  its 
perfect  healthiness,  the  whole  surface  pre- 
senting the  mamiUated  rose -red  surface 
famihar  to  the  trained  endoscopist.  The 
absence  of  bladder- disease  led  the  writer  to 


suggest  an  intra-uterine  examination,  which 
showed  a  closely  contracted  cervix,  with 
diseased  lining  membrane. 

To  facilitate  further  investigation  Dr. 
Churchill  dilated  the  cervix  with  the 
sea-tangle  bougie,  and  from  that  time  the 
irritability  of  the  bladder  disappeared.  In 
this  case  the  perfect  healthiness  of  the 
bladder,  proved  by  the  endoscope,  suggested 
the  reflex  origin  of  the  symptoms,  and 
treatment  of  the  uterine  disease  effected  an 
immediate  and  permanent  cure. 

Case  III.  Mr.  E.,  aged  about  forty  yeaijp, 
had  long  suffered  from  rectal  haemorrhage, 
which  latterly  threatened  to  undermine  his 
health.  He  had  become  markedly  anaemic, 
breathless  on  exertion,  and  lost  all  appetite. 
Careful  examination  of  the  rectum  with 
the  ordinary  speculum  had  already  failed  to 
discover  the  cause  of  the  bleeding. 

An  endoscopic  examination  cleared  up 
the  difficulty,  and  enabled  the  writer,  and 
Dr.  Tegart,  to  see  a  bleeding  growth, 
situated  so  high  up  in  the  bowel  as  to  be 
beyond  the  reach  of  the  ordinary  speculum. 
Mr.  E.  was  conveyed  to  Dublin,  and  on  the 
11th  of  April,  1876,  assisted  by  Dr.  Tegart 
and  Dr.  P.  Hayes,  the  writer  succeeded, 
with  great  difficulty,  owing  to  its  unusual 
position,  in  ligaturing  the  vascular  tumour. 
The  result  was  a  perfect  cure  of  the  haemor- 
rhage, and  in  a  few  months  Mr.  E.  com- 
pletely regained  his  health  and  condition. 

The  three  foregoing  cases  have  been 
selected  fi:om  amongst  many,  to  illustrate 
the  help  which  may  be  gained  by  the  use 
of  the  endoscope,  towards  precise  diagnosis 
and  effectual  treatment,  in  certain  obscure 
ailments  of  the  bladder,  uterus,  and  rectum. 

F.  E.  Ckuihe. 

ENTERECTOMY,  or  excision  of  a  part  j 
of  the  small  intestine,  has  been  performed 
for  the  reHef  and  cure  of  the  following  con- 
ditions : — Simple  and  epitheHomatous  stric- 
tures of  the  small  intestine ;  occlusion  of 
the  bowel  by  adhesion  and  matting  of  the 
coils,  of  such  a  character  that  the  deviation 
of  the  gut  cannot  be  corrected  ;  obstruction 
by  non-carcinomatous  neoplasms ;  gangrene 
due  to  the  various  forms  of  strangulation 
and  to  hernia ;  irreducible  or  gangrenous 
intussusceptions,  and  for  the  closure  of 
faecal  fistula. 

It  will  be  seen  that  under  certain  of  these 
circumstances  the  operation  not  only  serves 
to  remove  the  obstruction,  but  to  cure  the 
condition  which  produced  it.  In  certain 
of  the  conditions  named,  such  as  in  the 
various  forms  of  stricture,  in  obstruction 
by  large  tumours,  and  in  irreducible  intus- 
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susceptions,  the  operation  offers  the  only  ' 
chance  of  cure,  while  other  measures  short 
of  resection  can  only  bring  about  a  tem- 
porary relief.  ' 

There  are  two  different  methods  of  per- 
forming the  operation.  In  the  one  the 
diseased  segment  is  excised,  the  divided 
ends  of  the  bowel  are  then  at  once  united 
by  sutures,  the  parts  so  adjusted  are  re- 
duced into  the  abdominal  cavity,  and  the 
wound  in  the  parietes  is  closed.  In  the 
other,  after  the  resection  has  been  per- 
formed, the  divided  ends  of  the  bowel  are 
stitched  to  the  margins  of  the  wound  in 
the  parietes,  and  an  artificial  anus  is  estab- 
lished. After  a  certain  interval,  the  arti- 
ficial anus  is  closed  by  a  second  resection 
operation  with  immediate  suture,  or  by 
some  of  the  other  measures  available  for 
the  treatment  of  such  abnormal  apertures. 

1.  In  the  first  mode  of  procedure  the 
abdomen  is  opened  by  an  incision  in  the 
linea  alba  below  the  umbilicus.  The  por- 
tion of  gut  to  be  resected  is  drawn  out  of 
the  wound.  The  wound  is  then  plugged 
round  about  the  gut  by  means  of  warm 
carbohsed  sponges,  so  that,  should  the  in- 
testinal contents  escape  during  the  opera- 
tion, they  may  not  find  their  way  into  the 
peritoneal  cavity.  The  bowel  must  now  be 
occluded  both  above  and  below  the  part 
that  is  to  be  excised.  This  can  be  accom- 
pUshed  either  by  the  fingers  of  an  assistant,  ' 
or  by  means  of  the  various  clamps  invented 
for  the  purpose  (Eydygier's,  Bishop's, 
Makins',  or  the  writer's).  The  portion  of 
gut  is  now  to  be  excised  with  scissors,  and  a  ' 
triangular  piece  of  the  mesentery  resected,  ' 
the  base  of  the  triangle  corresponding  to  the 
segment  of  bowel  removed.  The  divided 
mesenteric  vessels  are  secured,  and  the  cut  | 
edges  of  the  mesentery  approximated  by  j 
several  points  of  suture.  The  divided  ends  ' 
of  the  bowel  are  now  approximated  and 
united  by  sutures.  A  number  of  sutures 
are  first  to  be  applied  so  as  to  unite  the 
edges  of  the  mucous  membrane,  that  mem- 
brane being  freely  exposed  by  the  retraction 
of  the  muscidar  coat.  An  outer  line  of 
sutures  is  then  applied  so  as  to  bring  the 
serous  surfaces  of  the  two  pieces  of  gut 
into  close  contact.  The  best  suture  for 
this  purpose  is  that  known  as  Lembert's. 
In  all,  some  40  points  of  suture  are  re- 
quired, 15  for  the  inner  row  and  25  for 
the  outer.  The  best  material  for  the  pur- 
pose is  the  finest  Chinese  twist,  and  the 
needle  used  should  be  very  fine,  round  on 
section,  and  so  curved  as  to  form  half  a  circle. 
Hagedom's  needles  are  very  weU  suited  for 
the  purpose.    The  clamps  are  removed,  the 


bowel  is  returned  into  the  abdomen,  and 
the  wound  in  the  parietes  is  closed.  After 
the  operation  the  patient  must  be  kept  well 
under  the  influence  of  opium,  so  as  to  insure 
the  absence  of  movement  in  the  bowel. 
The  patient  may  have  ice  to  suck,  but  no 
food  should  be  given  by  the  mouth  for  at 
least  three  days,  and  then  it  should  be  given 
in  small  quantities,  and  in  a  fluid  form.  If 
necessary  the  patient's  strength  may  be 
supported  by  enemata  of  brandy  and  pep- 
tonised  beef-tea.  Such  enemata  are,  how- 
ever, contraindicated  if  they  induce  undue 
peristaltic  movements. 

2.  In  the  second  mode  of  procedure,  a 
portion  of  intestine  and  a  triangular  piece 
of  the  mesentery  are  excised,  as  in  the 
method  just  described.  The  gap  in  the 
mesentery  is  united  by  a  few  points  of 
suture,  and  the  divided  ends  of  the  intes- 
tine are  so  adjusted  to  the  margins  of  the 
wound  as  to  estabHsh  an  artificial  anus. 
This  fistula  is  subsequently  closed  by  a 
second  resection  operation,  followed  by 
suturing  of  the  divided  ends  and  closure  of 
the  abdominal  wound.  Or  it  may  be  closed 
by  any  other  of  the  measures  apphcable  to 
the  cure  of  Artificial  Anus. 

There  is  no  doubt  that  in  cases  of  in- 
testinal obstruction  the  second  operation  is 
infinitely  preferable  to  the  first,  and  should 
be  the  procedure  selected  in  such  cases.  It 
must  be  borne  in  mind  that  the  patients' 
lives  are  threatened  by  reason  of  the  ob- 
struction, and  it  will  be  seen  that  the  latter 
of  the  two  procedures  detailed  above  will 
give  the  most  ready  and  complete  rehef. 
The  sutured  bowel,  when  returned  into  the 
abdomen,  lies  as  a  paralysed  loop,  and  may 
weU  help  to  maintain  already  existing 
symptoms  of  obstruction.  Besides,  pa- 
tients upon  whom  these  operations  are  per- 
formed, are  often  in  a  critical  condition,  and 
not  in  a  state  to  bear  weU  so  prolonged  an 
operation  as  is  the  first-named.  Moreover, 
to  prevent  faecal  extravasation  at  the  suture 
line,  the  bowel  should  be  as  nearly  as  possi- 
ble empty  and  in  a  fairly  healthy  condition. 
When  the  first-named  of  the  two  procedures 
is  adopted  in  a  case  where  obstruction  exists, 
the  operation  is  performed  upon  a  bowel  in 
a  state  of  considerable  distension,  and  upon 
tissues  that  are  apt  to  be  congested  and  in- 
flamed, if  not  even  on  the  verge  of  gangrene. 
The  general  mortality  of  resection  opera- 
tions is  50  per  cent.    Frederick  Treves. 

ENTEROCELE.  See  Hernia,  Stran- 
gulated. 

ENTEROTOME,  Dupuytren's.  See 
Artificial  Anus. 
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ENTEROTOMY.  —  This  procedure, 
Bometimes  known  as  Nelaton's  operation, 
consists  in  establishing  an  artificial  anus  in 
the  small  intestine.  The  seat  of  the  opera- 
tion is  the  inguinal  region,  preference  being 
given  to  the  right  side.  An  incision  is 
made  through  the  abdominal  parietes  paral- 
lel to,  and  from  one  inch  to  one  inch  and 
a  half  above,  Poupart's  ligament,  and  to  the 
outer  side  of  the  deep  epigastric  artery. 
The  incision  is  carried  through  the  external 
and  internal  oblique  and  the  transversalis 
muscles,  and  the  peritoneum  is  divided. 
The  skin  incision  should  be  about  three 
inches  long,  but  the  deep  incision,  whereby 
the  peritoneum  is  opened,  need  be  no  more 
than  about  one  and  a  half  inches  in 
length.  The  abdominal  cavity  having  been 
opened,  the  first  distended  coil  of  bowel 
that  presents  itseK  is  gently  seized  and 
drawn  into  the  wound.  The  gut  is  then 
fixed  to  the  wound  by  a  double  line  of 
sutures,  which  are  appHed  in  a  row,  one  on 
either  side  of  the  skin  incision,  and  which 
transfix  the  intestinal  walls.  An  opening 
is  finally  made  into  the  bowel  between  the 
two  lines  of  suture,  and  the  operation  is 
completed.  When  enterotomy  is  performed 
upon  the  right  side,  as  is  usually  the 
case,  the  part  of  the  intestine  opened  is 
nearly  always  the  terminal  portion  of  the 
ileum. 

This  operation  has  been  done  for  almost 
every  form  of  intestinal  obstruction.  It 
affords  relief,  but  it  cannot  become  a  means 
of  cure  since  it  leaves  the  cause  of  the 
obstruction  untouched.  If  destructive 
changes  are  taking  place  at  the  seat  of  the 
obstruction  at  the  time  when  the  entero- 
tomy is  practised,  they  will  continue  to 
progress  in  spite  of  the  procedure.  The 
operation  is  performed  in  the  dark,  and  is 
to  a  great  extent  independent  of  diagnosis. 
In  several  instances  an  artificial  anus  has 
been  estabhshed  in  the  ileum  to  relieve 
an  obstruction  which  a  subsequent  autopsy 
showed  to  be  situate  in  the  sigmoid  flexure. 
If  it  should  so  happen  that  a  loop  of 
jejunum  is  opened  instead  of  ileum,  death 
from  marasmus  will  in  time  attend  the 
estabUshment  of  a  fistula  so  near  the 
stomach.  In  any  case  much  distress  is  apt 
to  be  caused  by  the  accumulation  of  faeces 
between  the  faecal  fistula  and  the  seat  of 
the  obstruction.  There  are  certain  cases 
however — as  for  example  when  obstruction 
depends  upon  the  extensive  matting  together 
of  coils  of  intestine — in  which  enterotomy 
offers  the  only  means  of  saving  the  pa- 
tient's life.  MortaUty : — Out  of  61  recorded 
examples  of  enterotomy  for  non-mahgnant 


forms  of  obstruction,  20  are  described  as 
cured,  while  41  died.  Out  of  48  examples  of 
enterotomy  for  malignant  stricture  of  the 
bowel,  6  are  described  as  cured,  while  42 
died.  Frederick  Treves. 

ENTROPION.— The  edges  of  the  Hds 
are  more  or  less  inverted,  so  that  the  lashes 
are  turned  towards  the  eyeball.  The  lashes 
themselves  may  be  regular,  or  they  may  be 
irregular,  as  in  trichiasis.  See  Eyelids.  The 
inversion  may  be  complete  or  it  may  be 
partial,  and  in  either  case  it  may  be  acute 
(spasmodic)  or  chronic  (inflammatory). 

Acute  Entropion  chiefly  affects  the 
lower  lid,  especially  in  old  people  (senile  en- 
tropion). From  the  shrinking  of  the  tissues 
in  old  age  the  globe  recedes  somewhat  into 
the  orbit,  the  lower  lid  loses  support,  and  is 
turned  inwards  by  the  action  of  the  mar- 
ginal fibres  of  the  orbicularis  muscle.  This 
is  especially  apt  to  occur  when  the  eyes  are 
bandaged.  It  not  infrequently  happens  in 
old  persons  operated  on  for  cataract  that, 
when  the  eyes  come  to  be  tied  up  after 
operation,  the  lower  lid  becomes  inverted, 
though  previously  there  had  been  no  in- 
version. Acute  entropion  may,  however, 
occur  in  younger  persons  from  injury  or 
inflammation  of  the  conjunctiva  or  cornea. 
In  any  case,  the  irritation  of  the  lashes  in 
entropion  may  set  up  inflammation  and  even 
ulceration  of  the  conjunctiva  or  of  the 
cornea.  From  the  displacement  of  the 
lacrymal  puncta  there  is  a  constant  overflow 
of  tears,  which  may  lead  to  excoriation  and 
inflammation  of  the  edges  of  the  Hds. 

Treatment. — In  slight  and  temporary 
spasmodic  entropion  it  may  be  enough 
to  draw  the  edge  of  the  lid  outwards  from 
time  to  time,  or  to  fix  it  with  collodion 
or  strapping.  In  order  to  facihtate  the 
drainage  of  the  tears  the  lower  canaHculus 
should  be  opened.  Should  these  simple 
measures  fail,  an  elliptical  fold  of  skin  may 
be  excised  from  the  outer  surface  of  the  lid 
and  close  to  the  margin.  The  size  of  the 
piece  of  skin  will  depend  upon  the  amount 
of  inversion  and  the  length  of  time  that  it 
has  lasted.  After  removal  of  the  skin  a 
strip  of  the  most  marginal  fibres  of  the 
orbicularis  may  also  be  removed.  Sutures 
may  be  applied,  or  not.  In  order  to  increase 
the  effect  of  the  operation,  a  snip,  one-eighth 
of  an  inch  deep,  may  be  made  on  the  edge 
of  the  Ud  close  to  the  external  angle.  This 
divides  those  marginal  fibres  of  the  orbicu- 
laris muscle  which  are  chiefly  instrumental 
in  producing  the  inversion.  Many  other 
procedm-es  may  be  resorted  to,  as  sub- 
cutaneous sutures,  canthoplasty,  or  division 
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of  the  external  canthus,  Graefe's  opera- 
tion, &c. 

Chronic  Entropion. — In  this  form  the 
edges  of  the  lids  are  often  thickened  and  red, 
and  there  is  usually  some  trichiasis.  The 
skin  is  not  lax,  as  in  the  acute  forra,  and 
the  tarsus  itself  is  generally  incurved. 
There  may  be  also  contraction  of  the  pal- 
pebral aperture  (blepharophimosis),  together 
with  signs  of  chronic,  especially  trachoma- 
tous, conjunctivitis.  The  result  of  chronic 
inversion  is  irritation  of  the  conjunctiva 
and  the  cornea,  or  even  inflammation  and 
ulceration  of  the  cornea,  with  lacrymation 
and  dread  of  light.  Owing  to  the  displace- 
ment of  the  lacrymal  puncta  there  is  epi- 
phora. It  may  be  the  result  of  inflamma- 
tions, or  it  may  be  traumatic  and  due  to 
bums,  especially  with  lime  or  ammonia. 
In  extrerae  cases  the  conjtmctival  sac  may 
be  obHterated. 

Treatment. — Canthoplasty  may  be  done 
if  the  palpebral  aperture  be  shortened  ;  ex- 
cision of  an  eUiptically-shaped  piece  of  skin, 
if  there  be  no  incurvation  of  the  tarsus ; 
but  if  the  tarsus  be  incurved,  as  after  tra- 
choma, the  operative  procedure  must  be 
applied  to  the  tarsus.  Two  methods  are  in 
use  :  one  consisting  of  removing  a  V-shaped 
strip  from  the  outer  surface  of  the  cartilage 
near  the  edge,  *  grooving  the  fibro-cartilage  ' 
(Streatfeild- Snellen),  the  other  consisting 
of  making  an  incision  through  the  tarsus 
from  the  inner  side  near  the  margin,  and 
throughout  its  entire  length  (Btirow).  The 
principle  of  the  former  is  to  correct  the 
deformity  by  shortening  the  outer  surface ; 
that  of  the  latter,  lengthening  the  contracted 
inner  surface.  Another  operation  consists 
in  sphtting  the  margin  of  the  lid  throughout 
its  entire  length  immediately  within  the  row 
of  eyelashes  (Arlt).  This  procedure  is  es- 
pecially indicated  when  the  conjunctiva  is 
greatly  contracted.  Each  of  the  plans  above 
mentioned  attempts  to  retain  the  eyelashes  ; 
but  in  some  instances  it  may  be  necessary 
to  excise  the  lashes.  J.  Tweedy. 

ENURESIS.  See  Incontinence  of 
Urine. 

EPHELIS.     See  Lentigo. 

EPIDIDYMITIS.  See  Testis,  Dis- 
eases of  the. 

EPIPHORA.  See  Lacrymal  Appar- 
atus, Diseases  of  the. 

EPIPHYSES,  Affections  of.— These 
may  be  acute  or  chronic  in  their  course, 
central  or  peripheral  as  regards  their 
starting-point.      They   are    essentially   af- 


fections of  infancy  and  childhood,  though 
of  course  they  may  occur  up  to  the  age 
when  the  epiphyses  unite  vsdth  the  shafts, 
which  in  some  cases  may  be  as  late  as 
the  twenty-first  year  of  life.  As  a  rule, 
the  acuter  forms  of  disease  are  found 
among  infants,  the  more  chronic  among 
older  children ;  they  are  rarely  primary ; 
or,  to  speak  more  definitely,  they  depend 
either  on  some  constitutional  cachexia  or 
on  septicaemia.  The  diseases  which  com- 
mence at  their  line  of  junction  with  the 
shaft  (peripheral)  are  more  common  than 
those  which  commence  in  the  interior  of 
the  epiphysis  (central).  The  so-called  epi- 
physitis, in  many  cases  is  an  inflammation 
along  the  line  of  junction  with  the  shaft, 
and  more  often  due  to  disease  in  the  shaft 
than  in  the  epiphysis  ;  the  integrity  of  the 
latter  being  shown  by  the  continued  growth 
of  the  diaphysis,  and  explained,  probably, 
by  the  immunity  which  non-vascular  struc- 
tures enjoy  over  more  vascular  ones  in 
early  life. 

Causes. — By  far  the  commonest  cause 
of  the  acute  affections  of  the  epiphyses  is 
some  congenital  dyscrasia,  especially  in- 
herited syphilis.  Though  much  less  fre- 
quently, acute  rickets  and  scurvy  also 
lead  to  acute  inflammations  at  or  near  the 
epiphysial  line,  which  may  be  followed  or 
not  by  disease  of  the  epiphysis.  Septicasmia 
is  another  cause,  and  this  variety  of  lesion, 
usually  multiple,  is  more  acute  and  more 
destructive  than  any  of  the  foregoing.  In 
all  the  forms,  injury — traction  on  joints 
during  parturition,  sudden  jerks,  blows, 
falls,  &c. — is  often  the  more  immediate 
cause.  In  the  chronic  forms,  injury  again 
plays  an  important  part ;  occurring  in  later 
childhood,  the  strumous  diathesis  is  often 
the  predisposing  factor.  In  a  few  cases, 
even  in  winch  there  does  not  appear  to  be 
any  constitutional  dyscrasia,  blows  or  falls 
set  up  acute  or  subacute  disease  in  the 
ossifying  centre  of  an  epiphysis,  apparently 
by  detaching  it  from  its  connection  with 
the  surrounding  part,  or  in  consequence  of 
haemorrhage  or  of  mere  concussion;  the 
centre  either  dies  outright,  or  takes  on  sub- 
inflammatory  changes  which  lead  to  abscess, 
or  to  arthritis. 

Pathology. — The  pathological  anatomy 
varies  within  considerable  liroits,  depending 
on  the  stage  of  the  disease  when  examined, 
or  on  the  acuteness  of  the  process,  and  a 
Httle  also  on  the  nature  of  the  initiatory 
lesion.  In  aU  the  peripheral  affections,  at 
the  line  of  junction  with  the  shaft,  and  in 
the  soft,  most  recently  formed  osseous  layers 
I  there  are  hypersemia  and  exudation  of  ceUs- 


Epiphyses,  Affections  of 


471 


The  amount  will  vary  in  proportion  to  the 
acuteness  of  the  process.  In  congenital 
syphilis,  this  exudation  may  be  so  abundant 
as  to  allow  the  epiphysis  to  move  freely  on 
the  shaft;  in  some  cases  the  epiphyses  appear 
to  be  quite  separated ;  suppuration  is  rare, 
but  sometimes  occurs.  As  a  rule  this  exuda- 
tion-material is  sanguineous,  it  is  contained 
within  the  periosteum,  and  rarely  shows 
any  tendency  to  point  externally,  the  ad- 
joining part  of  the  shaft  not  rarely  partici- 
pates in  the  disease ;  complete  recovery 
may  take  place  under  suitable  treatment. 
In  acute  rickets  a  very  similar  condition 
may  exist,  but  it  rarely  assumes  the  same 
extent;  the  bones  become  extremely  vas- 
cular and  softened,  so  that  fracture  not 
infrequently  results.  In  some  forms  of  in- 
fantile scurvy  also,  an  acute  inflammation 
of  the  diaphyses  of  the  long  bones  occurs, 
which  may  compromise  the  epiphysis.  In 
septicaemia,  the  shafts  of  the  long  bones  are 
often  the  starting-points  of  the  disease,  and 
the  epiphysis  becomes  secondarily  impli- 
cated; or,  beginning  within  a  joint,  disease 
spreads  to  the  line  of  junction,  thence  to 
the  shaft  if,  as  in  the  hip  and  shoulder 
for  instance,  the  epiphysis  happens  to  be 
within  the  joint-capsule.  In  all  the  fore- 
going cases  the  affection  is  more  often 
multiple,  the  attacks  not  necessarily  oc- 
curring all  at  once,  but  in  rapid  succes- 
sion; sometimes  the  chief  violence  of  the 
disease  expends  itself  on  one  joint  or  bone, 
while  the  remainder  are  less  profoundly 
affected. 

Under  the  term  '  acute  arthritis  of  in- 
fants '  Mr.  Thomas  Smith  has  described 
cases  which  include  the  septicsemic  variety, 
and — as  the  writer  of  this  article  thinks — 
other  and  more  distinctly  epiphysial  condi- 
tions, the  feature  in  common  being  arthritis. 
In  a  few  cases,  epiphysial  disease  proper 
may  be  acute,  and  lead  to  arthritis  or 
abscess ;  it  is  then  mostly  in  consequence 
of  necrosis  or  caries  in  the  ossifying  centre. 
But  more  generally  the  change  is  a  chronic 
one,  the  centre  becomes  inflamed  and 
caseous,  pus  forms  slowly,  and  before 
making  its  way  out,  or  towards  the  joint, 
it  gives  rise  to  chronic  inflammation  and 
to  pulpy  thickening  of  all  the  soft  sur- 
rounding tissues.  On  making  a  section 
through  such  an  epiphysis,  a  cavity  is 
entered,  lined  with  pale,  semi-caseous  gra- 
nulation-tissue, and  contaiiiiDg  what  re- 
mains of  the  ossifying  centre  as  a  loose 
sequestrum. 

Symptoms. — The  symptoms  vary  as 
much  as  the  pathological  conditions.  A 
pseudo-paralysis    of    one   or   more   limbs, 


coming  on  rather  suddenly,  attended  with 
pain  on  handling,  with  swelling  at  or  near 
a  joint,  and  occurring  in  a  syphilitic  infant, 
would  be  almost  pathognomonic.  A  similar 
condition,  occurring  in  an  older  child  with- 
out signs  of  syphilis,  but  with  the  history  and 
evidences  of  improper  hygienic  surround- 
ings, would  almost  as  certainly  indicate  an 
acute  onset  of  rickets.  In  young  strumous 
persons,  the  affected  epiphysis  excites  a 
little  general  infiltration  of  the  adjacent 
soft  structures,  with  a  subsequent  forma- 
tion of  pus,  which  is  the  not  infrequent 
starting-point  of  joint-disease.  In  such 
cases,  the  acuteness  of  the  process  rather 
modifies  the  symptoms,  and  may  even 
mask  the  disease. 

Prognosis. — The  syphihtic  and  rachitic 
and  scorbutic  varieties  possess  unbounded 
powers  of  repair  under  suitable  treatment. 
Where  necrosis  has  actually  taken  place, 
the  subsequent  growth  of  the  Hmb  will 
almost  certainly  be  impaired :  if  the  diseased 
epiphysis  communicates  with  a  joint,  pro- 
gnosis as  regards  joint-fimction  must  be 
guarded.  In  the  septic,  multiple  forms 
the  disease  is  often  fatal  both  to  life  and 
limb. 

Treatment. — Generally,  for  all  forms, 
fixation  and  rest  of  the  affected  limb  or 
limbs  are  of  first  importance.  Many  cases 
are  fatal  for  want  of  early  recognition  of 
the  condition,  and  as  the  result  of  raising 
the  child  by  its  limbs,  or  of  allowing  them 
to  dangle  as  it  is  turned  about ;  much  of 
the  actual  separation  which  takes  place  is 
due  to  lifting  or  handling  the  child.  In 
the  syphilitic  cases,  a  piece  of  flannel 
covered  with  mercurial  ointment  should 
be  evenly  wrapped  round  the  affected 
limbs,  and  over  this  several  turns  of  soft 
bandage  to  act  like  a  splint :  this  dress- 
ing need  not  be  disturbed  for  two  or 
three  days.  The  limbs  should  be  fully  ex- 
tended and  in  their  normal,  position ;  the 
child  must  not  be  carried  about,  but  be 
allowed  to  lie  on  a  soft  pillow,  and  be 
moved  as  little  as  possible,  or  when  moved, 
moved  on  the  pillow.  All  unnecessary 
clothes  and  sleeves  should  be  avoided. 
Mercurial  inunction  into  the  abdomen  may 
be  practised  simultaneously.  Improvement 
will  generally  be  manifest  within  a  few 
days ;  while  the  low  constant  cry  of  pain 
will  probably  cease  from  the  moment  that 
immobility  of  the  affected  limbs  is  secured. 
In  rickets  or  scurvy,  evaporating  lead  lotion 
made  with  milk  should  be  substituted  for 
the  mercurial  ointment,  but  the  same 
immobility  with  soft  bandages  should  be 
secured ;     cod-Hver    oil,    fresh    uncooked 
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pounded  meat,  fruit-juice,  with  attention 
to  hygienic  details,  will  effect  a  marvellous 
change  in  a  few  days.  In  the  chronic 
cases,  an  attempt  should  be  made  to  save 
the  joint.  If  an  abscess  point  it  should  be 
incised  freely,  and  the  diseased  bone  gouged 
out,  if  it  can  be  detected  with  a  probe.  Not 
infrequently  a  central  necrosis  of  the  epi- 
physis wiU  be  found  ;  after  its  removal,  the 
cavity  must  be  scraped  out  with  a  sharp 
spoon,  and  then  filled  with  some  dry  absor- 
bent antiseptic  wool.  Cod-liver  oil  inter- 
nally, with  change  of  air  to  the  seaside,  are 
powerftil  adjuvants  in  such  cases.  The 
secondary  affections  of  joints,  if  not  too  far 
advanced,  often  subside  spontaneously  after 
the  exciting  cause  has  been  removed ;  hence 
the  indication  is  to  temporise  as  long  as 
possible  in  the  hope  of  restoration  without 
operation.       Egbert  William  Parker. 

EPIPHYSES,  Separation  of.  See 
Separation  of  Epiphyses. 

EPIPLOCELE.  See  Hernia,  Stran- 
gulated. 

EPISPADIAS.    See  Ectopia  Vesica. 

EPISTAXIS  is  the  term  appHed  to 
bleeding  from  the  nose,  on  account  of  the 
tendency  to  '  drip  '  usually  characteristic  of 
the  condition. 

When  accidental,  the  bleeding  soon  ceases 
spontaneously  in  most  instances,  at  any  age, 
especially  if  resulting  from  a  fall  or  other 
blow  on  the  nose,  with  or  without  fracture  of 
one  of  the  superior  maxillary  bones.  In  rare 
cases  it  attends  fracture  of  the  base  of  the 
skull  through  the  ethmoid  bone,  as  indicated 
by  a  subsequent  discharge  of  serous  fluid. 

Under  cfrcumstances  of  ojperation  for 
the  removal  of  nasal  polypus,  necrosed 
bone,  or  foreign  body,  the  epistaxis  may  be 
profuse  to  a  dangerous  extent,  and  require 
prompt  arrest.. 

In  disease,  epistaxis  is  apt  to  accompany 
malignant  nasal  tumours,  when  ulcerated 
on  the  mucous  surface. 

Under  other  circumstances,  spontaneous 
epistaxis  varies  in  severity  and  danger.  In 
young  anaemic  persons,  or  others  liable  to 
headache,  and  in  women  liable  to  suppressed 
menstruation,  bleeding  from  the  nose  pro- 
duces relief  which  more  than  counter- 
balances the  inconvenience  of  the  flow. 
Full-blooded  persons  benefit  by  a  tolerably 
copious  haemorrhage  of  this  sort ;  but  in 
middle  life  and  old  age  it  sometimes  proves 
intractable,  dangerous,  and  even  fatal. 

Treatment. — Whatever  be  the  cause,  the 
arrest   of    copious   or  persistent    epistaxis 


should  be  promptly  attempted,  except  in 
cases  obviously  benefited  by  the  occurrence. 
(1)  The  first,  simplest,  only  instantaneous 
means,  under  aU  circumstances,  at  hand,  is 
the  adoption  of  the  proper  attitude  of  body. 
In  the  standing  posture  the  general  vascular 
tension  is  at  its  highest,  less  in  the  sitting, 
and  least  of  all  in  lying  down.  In  any  pos- 
ture the  elevation  of  the  upper  limbs,  with 
the  hands  at  their  highest,  promotes  the  con- 
traction of  the  arteries  to  the  head  as  well 
as  to  the  lower  Hmb,  and  instantly  arrests 
epistaxis  in  many  cases.  The  lying,  or  at 
least  reclining,  posture,  and  elevation  of  the 
arms,  should  therefore  be  promptly  enforced 
in  the  first  instance. 

Other  means  may  be  required,  but  this  is 
the  proper  and  only  sensible  thing  to  begin 
with,  and  may  be  enough  if  the  patient  can 
also  be  kept  still,  composed,  and  reassured. 
It  is  not  essential  that  the  head  should 
always  be  kept  low,  for  the  head  and  shoul- 
ders can  be  raised  sufficiently  for  all  con- 
venience without  departure  from  the  general 
reclining  posture,  the  attitude  of  most  per- 
fect rest  to  the  heart  and  blood-vessels. 

The  next  most  effectual  means  are  (2) 
the  irrigation  of  the  nose  with  hot  water 
{see  Nasal  Douche)  ;  (3)  the  subcutaneous 
injection  of  ergotin  {see  Ergotin)  ;  and 
(4)  plugging  the  nose,  which  should  never 
be  undertaken  unless  (2)  and  (3)  have  failed. 
For  the  last  process,  i3oth  efficiency  and 
comfort  have  been  attained  by  the  use  of 
Httle  bags  of  india-rubber  having  a  tube 
attached,  and  capable,  on  inflation  with  air 
or  injection  with  water,  of  exercising  effec- 
tual pressure  on  the  walls  of  the  nasal 
cavity  and  arresting  the  flow  of  blood. 
There  are  two  or  three  varieties  of  nasal 
plugs,  each  of  which  is  introduced,  in  a 
collapsed  condition,  into  the  nostril,  and 
inflated  when  in  situ,  with  an  india-rubber 
ball,  force-pump,  or  with  the  mouth.  Dr. 
Wiglesworth's  plug  is  passed  behind  the 
posterior  nares,  inflated,  and  pulled  for- 
wards till  the  aperture  is  stopped ;  the  tube 
is  attached  to  an  ordinary  plug  of  lint  in 
the  nostril. 

The  old-fashioned  mode  of  plugging  with 
lint  is  both  ditficult,  disagreeable,  and  pain- 
ful, but  as  a  last  resource  it  has  sometimes 
to  be  done.  A  piece  of  lint,  plain  or  steeped 
in  perchloride  of  iron,  solution  or  tincture, 
is  folded  to  fit  closely  into  the  posterior 
nares,  to  which  situation  it  is  drawn  through 
the  mouth  by  a  piece  of  string  tied  round 
its  middle,  and  previously  passed  in  at  the 
nostril,  round  behind  the  palate,  and  out 
at  the  mouth.  This  manoeuvre  is  effected 
with  the  aid  of  a  urethral  catheter,  or  by  a 
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special  contrivance  called  Bellocq's  sound, 
resembling  a  curved  metal  catheter,  and 
containing  a  flexible  spring  on  a  stilette, 
for  protrusion  into  the  mouth  when  the 
instrument  lies  in  the  nose  and  pharynx. 

When  the  pharyngeal  end  of  the  nasal 
cavity  is  plugged,  the  nostril  is  then  plugged 
with  another  fold  of  lint  of  suitable  size, 
and  tied  there  with  the  ends  of  the  string 
attached  to  the  posterior  plug,  one  of  which 
issues  from  the  mouth  and  the  other  from 
the  nostril. 

The  inconveniences  and  discomfort  of 
this  process  are  so  great  that  it  should 
never  be  undertaken  if  it  can  be  dispensed 
with.  EusHTON  Pakker. 

EPITHELIOMA.     See  Carcinoma. 
EPULIS.    See  Gums,  Affections  of  the. 
EQUIlSnA.    See  Glanders. 

ERECTILE  TUMOURS.  —  These 
curious  swellings,  known  also  under  the 
names  of  vascular  tumours,  cirsoid  aneu- 
rism, arterial  varix,  teleangeiectasis,  and 
angeioma,  may  be  shortly  described  as  con- 
sisting of  tortuous  vessels  or  cavernous 
sinuses  freely  communicating  with  each 
other,  and  also  with  greatly  enlarged  ar- 
teries and  veins.  Occasionally  they  pulsate, 
and  the  skin  is  often  '  stained.'  Their  cus- 
tomary sites  are  the  scalp  and  face,  often 
involving  the  external  ear;  and  at  the 
orifice  of  the  female  urethra.  Although 
placed  commonly  near  the  surface,  the 
deeper  structures  are  liable  to  be  affected. 

Occurring  usually  in  young  patients, 
there  are  cases  recorded  of  erectile  tumours 
following  injuries. 

Cause. — The  occasional  skin-implication 
denotes  their  kinship  to  nsevi,  and  in  these 
instances  there  exists  a  common  cause  sug- 
gestive of  an  embryonic  hypertrophy  of 
the  capillaries.  In  the  case  of  the  tu- 
mours commencing  unequivocally  in  adult 
life,  an  hypertrophy  due  either  to  an  idio- 
pathic or  traumatic  cause  must  be  the 
assumed  explanation  of  their  origin. 

Pathology.  —  The  tumour-like  masses 
consist  of  a  congeries  of  dilated  blood-ves- 
sels suppUed  by  numerous  arteries,  which 
usually  can  be  traced  running  into  the 
growth  and  emptying  into  large  tortuous 
veins.  Their  microscopic  structure  is  the 
same  as  that  of  the  corpora  cavernosa 
penis.  A  change,  probably  of  a  degenera- 
tive kind,  is  seen  in  the  production  of 
cysts;  but  the  mode  in  which  this  is 
brought  about  is  not  clear.  "Whilst  cellular 
tissue  is  the  structure  in  which    erectile 


tumours  are  commonly  placed,  other  struc- 
tures— notably,  the  muscles — are  liable  to 
be  involved  in  deeply-placed  tumours. 

Diagnosis. — When  placed  on  the  sur- 
face, the  varicose  appearance  of  the  part, 
its  soft  sponge-like  feel,  the  subsidence  and 
welling-up  again  of  the  swelling,  as  pres- 
sure is  either  made  upon  it  or  relaxed,  with 
the  abnormally  large  arteries  in  its  peri- 
phery, unite  in  rendering  a  diagnosis  easy ; 
but,  when  deeply  placed,  the  symptoms  of 
aneurism  or  of  a  maHgnant  growth  may  be 
simulated.  The  writer  has  seen  the  com- 
mon femoral  ligatured  for  the  disease  under 
consideration,  the  operator  believing  he 
was  dealing  with  a  case  of  aneurism  of  a 
branch  of  the  profunda.  In  a  patient  pre- 
senting a  tumour  aneurismal  in  character, 
but  not  in  the  course  of  any  arterial  trunk, 
and  in  whom  the  health  is  not  affected, 
nor  can  any  secondary  growth  be  detected, 
the  existence  of  an  erectile  tumour  is  more 
probable  than  of  either  of  the  others ;  whilst 
in  cases  of  pulsating  tumours  involving 
bone,  the  disease  will  almost  certainly 
prove  malignant. 

Treatment. — When  it  can  be  prudently 
attempted,  complete  removal  shoidd  be  per- 
formed, as  the  only  really  reliable  mode  of 
treatment ;  but  if  this  is,  for  any  cause,  un- 
advisable,  electrolysis,  steadily  persevered 
with,  offers  the  best  prospect  of  cure.  More- 
over, it  should  not  be  forgotten  that  these 
tumours,  equally  with  nsevi,  may  undergo 
a  spontaneous  cure,  or,  at  all  events,  an 
arrest  of  growth ;  whilst,  if  irritated  by  in- 
effectual treatment,  they  are  prone  to  en- 
large. It  is  well,  therefore,  to  be  satisfied 
that  a  necessity  for  interference  exists  be- 
fore putting  any  plan  of  treatment  into 
action.  Alfred  Willett. 

ERGOTIlSr,  Surgical  Use  of.— Ergotin 
is  an  extract  obtained  from  ergot  of  rye  by 
a  process  introduced  by  M.  Bonjean.  From 
a  surgical  point  of  view  its  use  as  a  haemo- 
static is  that  which  has  mainly  to  be  con- 
sidered. 

M.  Bonj can's  method  of  employing  it 
for  external  use  is  as  follows : — The  er- 
gotin is  dissolved  in  five  or  six  parts  of 
water  in  ordinary  cases ;  in  three  or  four 
only  where  the  haemorrhage  is  severe  ;  and 
pieces  of  lint  saturated  in  this  solution  are 
applied  to  the  part,  previously  well-dried, 
pressure  being  maintained  with  the  hand 
until  the  blood  ceases  to  flow ;  should  the 
bleeding  continue,  the  lint  is  kept  con- 
stantly wet  with  the  solution  ;  the  pressure 
should  be  firm,  but  not  sufficient  to  in- 
terrupt the   circulation.     The  lint   should 
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not  be  removed  for  tkree  or  four  days. 
Ergotin  may  also,  of  course,  be  adm.irdstered 
internally ;  but  all  accounts  seem  to  show 
that  this  is  the  most  uncertain  and  least 
satisfactory  way  in  which  it  can  be  used. 
Hypodermic  injection  is,  beyond  question, 
the  best,  and  therefore  the  only  method 
which  the  writer  proposes  to  consider. 

Hypodermic  injection  of  ergotin  has 
been  practised,  and  according  to  reports 
with  a  certain  amount  of  success,  by  Von 
Langenbeck  and  some  other  continental 
surgeons  in  the  treatment  of  various  dis- 
orders or  diseases  of  the  vascular  system, 
such  as  aneurism,  varix,  hsemorrhoids  ;  and 
in  other  timaours  where  the  cutting  off  or 
diminution  of  the  blood-supply  appeared 
likely  to  favour  cure.  But  it  is  in  the 
treatment  of  various  haemorrhages  that  its 
practical  utility  has  been  most  certainly 
demonstrated.  In  1874  the  writer  had 
the  opportunity  of  trying  it  in  a  case 
of  epistaxis  which  had  persisted  for  more 
than  twenty-four  hours,  in  spite  of  various 
remedies,  and  where  plugging  of  the  pos- 
terior nares  appeared  to  be  demanded. 
One  injection  of  3  grains  of  ergotin  acted 
promptly  and  permanently.  The  bleeding 
had  ceased  before  the  writer  left  the  house. 
Since  then  he  has  frequently  used  or  pre- 
scribed this  treatment  in  similar  cases, 
and  with  satisfactory  results,  except  in  one 
instance ;  and  there  the  cause  of  failure 
was  no  doubt  due  to  an  inferior  drug,  as 
was  proved  by  the  fact  that  all  the  injec- 
tions made  from  this  particular  sample 
proved  partial  or  total  failures.  In  a  case 
of  alarming  secondary  hsemorrhage  after 
the  removal  of  a  vascular  growth  from  the 
base  of  the  tongue,  the  writer  injected  3 
grains  of  ergotin  with  a  like  satisfactory 
result ;  a  second  dose  was  administered 
within  the  hour  as  a  matter  of  precaution  ; 
the  haemorrhage  never  recurred,  and  the 
patient  recovered.  On  several  occasions 
the  writer  has  made  use  of  this  practice  to 
check  free  oozing  after  amputations  and 
excisions,  before  closing  the  wound;  and 
in  some  cases,  the  effects  have  been  remark- 
able, resembling  those  which  follow  the  use 
of  the  hot-water  douche  for  the  same  pur- 
pose; the  blood  became  darker,  the  flow 
more  sluggish,  and  then  in  many  cases 
the  wound  became  studded  with  numerous 
dark  points,  no  doubt  denoting  the  mouths 
of  capillaries  and  other  small  vessels. 

Acting  on  this  hint,  he  has  for  several 
years  past  been  in  the  habit  of  prescribing  a 
hypodermic  injection  of  ergotin  after  opera- 
tions in  which,  for  any  reason,  oozing  or 
intermediary  haemorrhage  seemed  likely  to 


occur;  always  excepting  cases  where  the 
vessels  were  atheromatous.  To  prevent 
failure,  or  subsequent  inconvenience,  two 
or  three  cautions  may  be  given.  In  the 
first  place,  the  drug  should  be  obtained 
from  a  reliable  source ;  for,  as  previously 
pointed  out,  some  specimens  of  ergotin  are 
worthless.  Secondly,  the  risk  of  subsequent 
inconvenience,  in  the  form  of  pain  and  per- 
haps inflammation  at  the  site  of  injection, 
may  be  avoided,  by  thrusting  the  needle 
into  muscle,  not  merely  into  the  subcutane- 
ous tissue ;  and,  further,  it  appears  advisable 
that  the  patient  shoidd  lie  down  to  receive 
the  injection,  for  in  one  or  two  cases  of 
epistaxis  where  the  ergotin  was  adminis- 
tered while  the  patient  was  sitting  up, 
vertigo  or  faintness  occurred,  perhaps  from 
the  sudden  contraction  of  cerebral  vessels. 
(It  is  hardly  necessary  to  point  out  that 
the  styptic  action  of  ergotin  is  due  to  its 
physiological  property  of  causing  contrac- 
tion in  the  involuntary  unstriped  muscular 
fibres  of  the- middle  coat  of  the  blood- 
vessels.) The  dose  previously  mentioned 
(3  grains)  will  in  most  cases  be  found  suffi- 
cient, but  may  be  repeated  when  necessary  ; 
and  as  this  quantity  is  readily  soluble  in 
10  minims  of  warm  water,  the  injection  is 
not  of  formidable  bulk.  More  recently,  an 
alkaloid  of  ergot  (ergotinine)  has  been  ob- 
tained, and  used  with  very  successful  re- 
sults ;  an  account  of  which  will  be  found  in 
the  Obstetrical  Society's  Transactions  for 
1882.  Chauncy  Puzey. 

ERYSIPELAS  may  be  defined  as  a 
diffused  and  spreading  inflammation  of  the 
skin,  mucous  and  serous  membranes,  or  of 
the  connective  tissue  beneath  them  ;  accom- 
panied, and  usually  preceded  by,  fever,  and 
due  to  some  poison  introduced  into  the 
system. 

Causes. — A.  Efficient. — ^As  to  the  exact 
nature  of  the  poison,  which  may  be  looked 
upon  as  really  producing  the  disease,  there 
is  considerable  difference  of  opinion.  By 
some  it  has  been  beheved  that  there  is  a 
distinct  and  specific  erysipelatous  virus, 
similar  to  the  specific  miasma  of  smallpox, 
scarlet  fever,  and  measles,  and  that  the 
disease  should  be  classed  as  belonging  to 
the  order  of  contagious  exanthemata.  The 
principal  arguments  which  have  been  de- 
duced in  favour  of  this  hypothesis  are,  that  it 
is  infectious ;  that  it  is  sometimes  epidemic ; 
that  the  local  affection  is  accompanied  by 
fever ;  that  it  has,  at  all  events  generally,  a 
period  of  incubation ;  that  the  appearance  of 
the  affection  of  the  skin  is  preceded  by  an 
obvious  disturbance  of  the  general  healthy 
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and,  lastly,  that  it  runs  a  more  or  less  defi- 
nite course.  But  against  this  theory  is  the 
important  fact  that  erysipelas  differs  from 
all  other  exanthemata  in  its  liability  to 
recurrence.  It  is  an  acknowledged  fact 
that  an  attack  of  erysipelas  predisposes  to 
a  second,  and  a  patient  who  has  once  been 
attacked  by  this  disease  is  more  prone  to 
have  it  again  than  one  who  has  never 
suffered — a  marked  contrast  to  the  com- 
parative immunity  which  an  attack  of 
smallpox,  scarlet  fever,  or  measles  un- 
doubtedly confers  on  the  individual.  Other 
minor  points  in  which  it  differs  from  these 
fevers  may  be  also  noted :  thus  the  incuba- 
tion is  sometimes  short  or  even  altogether 
absent ;  occasionally  there  is  no  premoni- 
tory fever;  the  stages  are  by  no  means 
uniform,  and  the  local  affection  is  limited 
to  portions  of  the  skin. 

Again,  others  have  regarded  erysipelas 
as  a  purely  local  disease,  and  have  based 
their  opinion  on  the  assumption  that,  if  it 
can  be  shown  not  to  be  a  specific  disease, 
therefore  it  must  be  a  local  one.  But  this 
is  not  borne  out  by  facts,  for  though  the 
inflammation  usually  starts  from  a  local 
injury  or  wound,  it  may,  and  sometimes 
does,  start  from  quite  a  different  part  of  the 
body  from  that  where  the  injury  is  situated. 
For  instance,  an  amputation  of  the  foot 
has  been  followed  by  erysipelas  of  the  head 
and  face,  occurring  a  few  days  after  the 
operation,  and  rapidly  proving  fatal.  Or, 
indeed,  the  erysipelas  may  commence  with- 
out the  sHghtest  wound  or  abrasion  any- 
where, though  this  is  by  no  means  common. 
Or,  again,  it  may  attack  internal  parts  or 
organs.  Furthermore,  it  is,  undoubtedly, 
contagious.  It  is  usually  preceded  by  ob- 
vious constitutional  disturbance  and  accom- 
panied by  well-marked  fever.  All  these 
arguments  are  strongly  against  the  theory 
of  the  local  nature  of  erysipelas. 

Of  late  years  the  behef  has  been  j&re- 
quently  expressed,  and  has  certainly  been 
gaining  ground,  that  erysipelas  is  due  to 
the  presence  of  bacteria  in  the  system — 
the  term  *  bacteria  '  being  here  used 
in  its  widest  sense,  as  signifying  micro- 
organisms. 

Nepveu,  as  long  ago  as  1872,  found 
them  in  the  blood  of  four  patients  suffering 
from  erysipelas.  Orth  has  found  them  in 
the  bullae  of  erysipelas.  Lukomsky  has 
found  them  in  the  lymphatic  vessels  of  the 
skin  affected  with  the  same  disease.  Bill- 
roth and  EhrUch  have  found  them,  not  only 
in  the  lymphatics,  but  also  in  the  blood- 
vessels. More  important,  however,  are  the 
observations  of  Von  Eecklinghausen,  who 


states  that,  in  spreading  erysipelas,  micro- 
cocci were  found  in  the  lymphatic  spaces 
and  lymphatics  belonging  to  them,  where 
the  process  was  recent  and  in  progress ;  but 
that  where  the  erysipelatous  inflammation 
was  in  the  retrogressive  stage,  no  micrococci 
were  present.  In  other  words,  they  were 
present  only  in  what  may  be  termed  the 
progressive  zone,  at  the  edge  of  the  extend- 
ing inflammation,  and  not  in  the  tissues  at 
a  distance  firom  the  margin  of  extension. 
The  discovery  of  bacteria  in  the  tissues 
affected  with  erysipelas  does  not,  however, 
substantiate  the  germ  theory;  something 
further  than  this  is  necessary.  It  must  be 
proved  that  these  organisms,  which  have 
been  seen  to  exist  in  the  tissues  affected 
with  erysipelas,  are  the  true  causal  agents 
of  the  disease.  This  has  been  done  by  a 
series  of  conclusive  experiments  conducted 
by  continental  observers.  Orth  injected 
under  the  skin  of  a  rabbit  the  contents  of 
an  erysipelatous  bulla,  in  which  he  had 
satisfied  himself,  by  microscopic  examina- 
tion, that  there  were  numerous  micrococci. 
This  produced  an  inflammation  entirely 
analogous  to  erysipelas  in  man.  The 
oedematous  fluid  from  the  erysipelatous 
tissues  of  this  rabbit  was  injected  into  a 
second,  with  the  effect  of  producing  a  simi- 
lar characteristic  inflammation.  In  the 
affected  parts  of  the  skin  of  the  second 
rabbit  large  quantities  of  micrococci  were 
found. 

Lukomsky  has  also  found  that  an  affec- 
tion exactly  similar  to,  if  not  identical  with, 
cutaneous  erysipelas,  can  be  induced  by  the 
subcutaneous  injection  of  fluids  containing 
bacteria,  or  by  the  appUcation  of  similar 
fluids  to  any  raw  surface  ;  and,  furthermore, 
that  the  contents  of  erysipelatous  vesicles, 
free  from  bacteria,  do  not  usually  produce 
any  morbid  phenomena. 

At  the  International  Medical  Congress 
in  London,  Dr.  Koch  showed  photographs 
of  micro-organisms  which  he  had  found  at 
the  periphery  of  erysipelatous  tissue,  and 
which  he  beheved  to  be  pathogenetic  of 
erysipelas.  These  have  since  been  proved, 
by  a  conclusive  series  of  researches  by 
Fehleisen,  to  be  present  in  every  case  of 
erysipelas  which  he  examined,  to  be  capable 
of  cultivation,  and  also  of  successful  inocu- 
lation both  in  man  and  the  lower  animals. 
In  every  one  of  thirteen  cases  examined 
micrococci  were  found,  which  were  identical 
with  those  figured  by  Koch  in  his  photo- 
graphs. Fehleisen  succeeded  in  breeding 
the  micrococcus  to  the  fourteenth  genera- 
tion by  cultivation  of  some  small  portions 
of  skin  in  Koch's  '  flesh- infusion  pepton- 
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gelatine,'  and  he  states  that,  though  he 
found  organisms  in  connection  with  other 
pathological  processes,  they  never  behaved 
in  the  same  manner  as  regards  their  culti- 
vation. He  next  proceeded  to  a  series  of 
experiments  on  rabbits.  In  every  instance, 
except  one  (where  there  was  only  a  sUght 
rise  of  temperature),  the  characteristic  ery- 
sipelatous rash  appeared  at  the  end  of  about 
thirty-six  to  forty-eight  hours,  being  preceded 
by  a  rise  in  temperature.  The  disease  ran 
a  definite  course  of  about  six  to  eight  days, 
the  redness  spreading  to  the  root  of  the  ear 
and  thence  to  the  head  and  neck,  unaccom- 
panied by  suppuration,  and  terminated  in 
recovery.  In  every  case  micrococci  were 
found  in  the  lymphatics  of  the  affected  part. 

In  addition  to  the  experiments  on  the 
lower  animals,  Fehleisen  tested  the  virulence 
of  these  organisms  by  inoculations  in  the 
himaan  subject,  on  the  principle  that  an 
attack  of  erysipelas  has  often  a  beneficial 
effect  in  such  diseases  as  cutaneous  tumours, 
lupus,  and  even  malignant  growths.  In  the 
first  case  he  inoculated  the  gluteal  region 
of  a  woman  suffering  from  multiple  fibro- 
sarcomatous  tumours.  On  the  evening  of 
the  same  day  there  was  a  shght  rise  of 
temperature,  and  the  following  morning  a 
rigor.  On  the  morning  of  the  fourth  day 
there  was  a  second  rigor,  and  on  the  left 
buttock  was  found  a  sharply  defined,  slightly 
raised,  reddened  surface,  having  all  the  cha- 
racteristics of  erysipelas.  The  temperature 
was  105°  F.  The  redness  spread  consider- 
ably during  the  day,  and  continued  doing  so 
until  the  seventh  day,  when  the  erysipelas 
occupied  an  area  of  a  square  foot.  It  then 
remained  stationary  for  three  days,  and 
began  to  diminish  in  intensity.  On  the 
fifteenth  day  the  temperature  was  normal. 
In  six  other  cases  Fehleisen  inoculated  the 
pure  or  cultivated  micrococci,  and  erysipelas 
was  induced  in  five  of  them,  and  ran  a  typical 
course  to  a  favourable  termination.  As  re- 
gards the  therapeutic  effects,  in  two  cases 
only  does  any  permanent  benefit  appear  to 
have  been  derived.  One,  a  case  of  lupus,  was 
reported  to  have  been  almost  entirely  cured, 
and  in  another,  an  instance  of  cancer  of  the 
breast,  which  had  already  been  operated 
on  three  times  and  presented  several  large 
tumours  adherent  to  the  skin,  the  erysipelas 
was  followed  by  an  entire  disappearance  of 
the  cancerous  growths  which,  up  to  the 
time  of  the  report,  had  not  reappeared. 

Fehleisen  also  made  some  experiments 
on  disinfection.  He  found  that  a  three  per 
cent,  solution  of  carbolic  acid,  in  forty-five 
seconds,  rendered  the  organisms  incapable 
of  further  cultivation,  and  the  same  effect 


was  produced  by  a  solution  of  corrosive 
sublimate  in  fifteen  seconds.  These  re- 
searches appear  to  be  quite  conclusive,  and 
should  they  be  confirmed  by  other  observers, 
the  etiology  of  erysipelas  may  be  considered 
to  be  fairly  established,  and  the  Ust  of  dis- 
eases due  to  a  specific  micro-organism  is 
thus  enriched  by  one. 

B.  Exciting  Causes. — The  poison  of  ery- 
sipelas being  thus  due  to  a  materies  morbi 
introduced  from  without,  either  tlirough 
the  atmosphere  or  by  actual  contagion,  it 
is  palpable  that  a  wound  must  be  a  com- 
mon exciting  cause.  Other  exciting  causes 
have  been  alleged  to  produce  erysipelas, 
such  as  exposure  to  severe  draught,  a  sud- 
den chill,  appHcation  of  cold  to  the  loins, 
and  even  fright.  But  these  causes,  even  if 
they  reaUy  exist,  are  by  no  means  so  potent 
as  the  presence  of  a  wound.  Some  patho- 
logists have  beheved  that  they  have  no 
existence.  Billroth  says  :  '  I  am  very 
doubtful  whether  erysipelas  ever  develops 
except  from  a  wound,  or  from  some  pre- 
existing cause  of  inflammation.'  Trousseau 
says :  '  Observe  with  attention  that  the 
erysipelas  described  under  the  names  of 
medical  and  non-traumatic  has  almost 
always  a  starting-point,  which  though  it 
cannot,  strictly  speaking,  be  called  a  wound, 
is  at  least  a  lesion — a  very  shght  lesion  it 
may  be  in  some  cases.'  Any  wound  of  any 
size,  in  any  stage  of  its  progress,  may  be 
the  exciting  cause  and  the  starting-point  of 
erysipelas.  Thus,  a  leech-bite,  the  sting  of 
an  insect,  scarification  of  parts  affected 
with  oedema,  the  wound  made  in  venesec- 
tion, are  aU  known  as  exciting  causes  of 
the  disease.  So,  again,  a  perfectly  recent 
incised  wound,  as  in  the  removal  of  a  se- 
baceous tumour  of  the  scalp;  or  a  con- 
tused and  lacerated  wound,  as  in  a  com- 
pound fracture  of  the  leg ;  a  healthy  granu- 
lating sore,  or  an  old  sinus,  may  all  be  the 
starting-point  of  the  disease.  There  seems, 
however,  to  be  no  doubt  that  erysipelas  is 
more  prone  to  attack  a  wound,  when  its 
secretions  are  retained  and  have  become 
decomposed  in  the  tissues. 

C.  Predisposing  Causes. — These  must 
be  considered  under  two  heads,  either  as 
affecting  (1)  the  patient,  or  (2)  his  sur- 
roundings. 

1.  In  the  patient  himself. — Beheving 
that  the  efficient  cause  of  erysipelas  is  due 
to  micro-organisms,  we  know  that  the 
healthy  blood  is  not  favourable  to  their 
growth,  and  that  the  healthy  body  appears 
to  be  the  most  unfavourable  habitation  for 
them.  Mr.  Watson  Cheyne  and  other  ob- 
servers have  indeed   asserted  that  in  the 
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healthy  state  of  the  animal  body  there  are 
no  micro-organisms  present  among  the  tis- 
sues. Other  pathologists  again,  though  they 
consider  it  an  accepted  fact  that  these  or- 
ganisms may  be  present  in  the  blood  and 
tissues  of  healthy  living  animals,  neverthe- 
less assert  that  they  are  only  to  be  found 
in  very  small  numbers,  and  often  only  after 
the  most  elaborate  preparation  and  careful 
examination.  All,  however,  are  agreed 
that  the  healthy  living  body  is  able  to 
fence  itself  against  the  permeation  of  the 
blood  and  tissues  by  these  organisms,  un- 
less, indeed,  they  be  introduced  in  very 
large  quantities.  The  investigations  of  Mr. 
Cheyne  have  an  important  bearing  on  this 
subject.  He  found  that  by  lowering  the 
system  of  an  animal  by  the  administration 
of  phosphorus,  he  brought  about  a  condi- 
tion of  system  which  permitted  the  intro- 
duction of  micrococci  in  enormous  quan- 
tities. The  experiments  of  Professor  Eosh- 
bach  are  also  of  importance  in  connection 
with  this  point.  He  found  that  by  the  in- 
jection into  the  blood  of  a  chemical  fer- 
ment, itself  perfectly  free  from  any  or- 
ganism, he  produced  such  a  change  in  the 
properties  of  the  fluids  of  the  body  that 
bacteria  were  developed  in  immense  num- 
bers in  the  course  of  a  very  short  time. 
The  vegetable  ferment  used  was  papayotin, 
and  having  previously  examined  the  blood 
of  several  rabbits  to  establish  the  absence 
of  bacteria,  he  injected  small  quantities  of  a 
freshly -prepared  solution  of  papayotin  into 
a  vein.  Death  of  the  animal  took  place  in  an 
hour  or  two,  and  the  blood  examined  im- 
mediately after  death  exhibited,  without 
exception,  countless  numbers  of  round  and 
oval  bacteria.  In  considering,  therefore, 
the  predisposing  causes  of  erysipelas  as 
regards  the  individual,  we  must  believe 
that  there  are  certain  conditions  of  the 
blood  in  which  bacteria  become  endowed 
with  vitality  and  with  reproductive  powers. 
The  experiments  of  Mr.  Cheyne,  above 
alluded  to,  show  that  lowering  the  system 
will  produce  this  result,  and  thus  we  find 
that  a  vitiated  condition  of  the  blood  in- 
duced by  habitual  intemperance,  or  want 
of  proper  food,  or  by  disease  of  the  elimi- 
natory  organs,  especially  Bright's  disease, 
or  diabetes,  or  disease  of  the  liver,  are 
amongst  the  foremost  predisposing  causes 
of  erysipelas,  producing  a  condition  of  the 
system  in  which  the  poison  appears  to  find 
a  soil  peculiarly  favourable  to  its  growth. 
A  similar  vitiated  condition  of  the  blood, 
rendering  the  patient  prone  to  erysipelas, 
may  be  induced  by  over-exertion  or  long 
exposure  to  wet  or  cold,  and  in  women  by 


amenorrhcea.  Mental  emotions,  and  espe- 
cially prolonged  anxiety,  no  doubt  tlirough 
their  general  effect  upon  the  system,  may 
also  be  classed  in  the  same  group  of  pre- 
disposing causes.  There  are  other  causes, 
in  which  it  becomes  a  question  whether 
there  is  a  special  pathological  condition  of 
the  blood,  which  renders  it  favourable  to 
the  introduction  of  bacteria.  So  great  is 
the  constitutional  predisposition  to  erysi- 
pelas which  some  persons  appear  to  possess, 
that  the  shghtest  cause  produces  an  attack. 
And,  again,  there  is  the  occurrence  of  a 
previous  attack,  which  predisposes  to  a 
second.  M.  Vemeuil  records  the  case  of 
a  woman  who  had  had  seventy -nine  attacks 
of  erysipelas  of  the  face ;  and  some  years 
ago  a  nurse  in  St.  George's  Hospital,  who 
suffered  from  chronic  eczema  of  the  face, 
had  an  attack  every  spring  and  autumn. 
Again,  the  disease  is  said  to  be  hereditary 
in  some  instances.  Finally,  erysipelas  some- 
times  occurs  in  women  at  the  menstrual 
period,  and  is  stated  to  be  more  common 
in  the  female  than  the  male.  Age  and 
occupation  do  not  appear  to  have  any  in- 
fluence on  the  disease. 

2.  In  the  patient's  surroundings. — It  is 
an  incontestable  fact  that,  under  certain 
conditions,  erysipelas  is  much  more  com- 
mon and  prone  to  attack  wounds  than 
under  ordinary  circumstances.  Whether 
these  conditions  are  atmospheric  or  not, 
with  our  present  state  of  knowledge  we 
are  unable  to  say,  though  it  has  been  as- 
serted, but  without  any  really  reliable  evi- 
dence, that  the  spring  and  autumn,  east 
winds,  a  very  moist  atmosphere,  and  a  low 
temperature,  are  conditions  under  which 
erysipelas  is  apt  to  occur  as  an  epidemic. 
All  that  we  can  say  at  present  is  that  the 
poison  propagates  and  develops  with  greater 
vigour  and  energy  under  certain  conditions 
or  seasons  than  at  others.  More  potent 
causes  are  bad  ventilation  and  generally 
faulty  hygienic  conditions,  and  especially  a 
vitiated  atmosphere  from  the  presence  of 
decomposing  vegetable  and  animal  matters. 
It  is  well  known  that  micro-organisms  swarm 
in  aU  putrefying  solutions  and  mixtures  of 
organic  matter;  the  presence,  therefore,  of 
decomposing  organic  matter  forms  a  hotbed 
for  the  production  and  growth  of  the  special 
infective  organisms  of  erysipelas,  which  be- 
come developed  in  such  countless  numbers 
as  to  overcome  the  resistance  which  the 
healthy  living  body  appears  to  have  to  their 
reception,  and  they  are  admitted  into  the 
system  either  through  an  open  wound,  or 
by  the  respiratory  passages  or  alimentary 
canal,  or  through  the  openings  of  the  count- 
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less  ducts,  either  cutaneous  or  mucous,  and 
thus  an  attack  of  erysipelas  is  the  result. 

Pathology. — By  an  examination  of  the 
inflamed  part,  dilatation  of  the  vessels  of 
the  cutis,  with  serous  exudation  into  the  sur- 
rounding tissues,  can  be  anatomically  de- 
monstrated. Volkmann  and  others  have 
shown  that  many  white  corpuscles  are 
found  collected  around  the  vessels;  and 
HiUier  states  that  microscopic  examination 
of  the  blood  before  death  proves  that  many 
of  the  white  corpuscles  have  undergone  a 
process  of  degeneration,  and  become  con- 
verted into  highly  refracting  bodies.  This 
change  probably  is  only  to  be  observed  in 
the  later  period  of  the  disease.  It  seems 
probable,  from  the  manner  in  which  the 
redness  spreads  in  circumscribed  patches, 
which  are  weU  defined,  that  the  specific 
poison  (micrococci)  is  introduced  into  the 
system  by  the  lymphatic  vessels;  that  it 
spreads  along  the  superficial  lymph-vessels 
of  the  skin,  and  more  deeply  through  the 
subcutaneous  vessels,  giving  rise  to  streaky 
redness  and  enlargement  of  the  correspond- 
ing lymph-glands.  This  coincides  with 
what  has  actually  been  demonstrated  in 
numerous  experiments.  Lukomsky,  for  in- 
stance, foimd  that  when  fluid,  holding  spores 
of  fungi  in  suspension,  was  subcutaneously 
injected,  it  became  widely  distributed 
through  the  lymph  canalicular  system  and 
lymphatics.  Fehleisen,  in  the  examination 
which  he  made  of  thirteen  cases  of  ery- 
sipelas, found  the  micrococci  in  the  super- 
ficial layer  of  the  coriimi  and  subcutaneous 
tissue  filling  the  lymphatics  and  lymph 
spaces,  while  the  rest  of  the  tissue  showed 
cell-infiltration.  He  found  no  organisms 
in  the  blood-vessels,  though  other  observers 
have  stated  that  they  have  done  so.  When 
the  subcutaneous  tissue  is  involved  in  the 
disease  (phlegmonous  erysipelas)  it  is  found, 
in  the  early  stage,  to  be  distended  with 
serum,  which  soon  becomes  turbid,  and, 
later  on,  is  converted  into  shreddy  sloughs, 
infiltrated  with  a  puriform  fluid.  The  post- 
mortem examination  of  cases  of  erysipelas 
presents  nothing  characteristic  —  merely 
those  pathological  changes  which  we  are 
accustomed  to  associate  with  some  altered 
condition  of  the  blood,  due  to  the  absorp- 
tion into  it  of  some  septic  influence.  Thus, 
the  blood  is  fluid,  thin,  and  uncoagulated, 
often  black  and  pitchy,  staining  the  lining 
membrane  of  the  heart  and  its  valves,  and 
the  large  blood-vessels.  The  spleen  is  soft 
and  diffluent,  and  the  kidneys  often  con- 
gested. The  lungs  are  also  often  highly 
congested;  and,  according  to  Busk,  the 
smaller  pulmonary  vessels  contain  blocks 


of  altered  white  corpuscles ;  and  Bastian 
has  described  a  similar  condition  in  the 
vessels  of  the  brain. 

Symptoms  a/nd  Diagnosis, — ^As  a  rule, 
erysipelas  is  preceded  by  considerable 
constitutional  disturbance,  sometimes  of  a 
very  severe  character,  which  ushers  in 
the  attack.  At  other  times  the  amount  of 
constitutional  disturbance  is  very  sHght, 
so  that  it  escapes  the  patient's  notice, 
and  thus  the  appearance  of  the  local 
mischief  is  the  first  thing  which  attracts 
attention,  and  therefore  it  has  been  sup- 
posed that  the  disease  may  occur  without 
any  general  symptoms.  The  severity  of 
the  premonitory  fever  is  no  indication, 
however,  of  the  amount  of  local  inflam- 
mation which  is  to  follow.  In  some  cases, 
where  the  early  constitutional  disturbance 
has  been  so  slight  as  almost  to  pass  un- 
noticed, the  subsequent  disease  has  proved 
to  be  of  the  most  severe  nature,  and  to  be 
accompanied  by  a  fever  of  the  most  marked 
and  asthenic  type ;  and  in  other  cases  where 
the  premonitory  fever  has  been  severe,  the 
following  inflammation  has  been  shght,  and 
has  terminated  in  resolution  in  the  course 
of  a  few  days.  The  disease  is  ushered  in 
with  a  feeling  of  malaise,  and  general  dis- 
inclination on  the  part  of  the  patient  to  go 
about  his  ordinary  occupations.  There  is  a 
general  chilliness,  sometimes,  though  sel- 
dom, amounting  to  a  distinct  rigor,  with 
headache  and  nausea,  occasional  vomiting 
and  sense  of  oppression,  and  even  pain  in 
the  precordial  region. 

The  advent  of  these  symptoms  is  gene-  . 
rally  sudden,  and  is  marked  by   a  ragid^, 
rise  in  the  temperature, -so  that  the  chartj 
'wffli^xEiBit'an  increase  of  4°  or  5°  betweenJ 
the    morning    and    evening    registrations/1 
The  skin  is  hot  and  dry,  and  the  tongue* 
coated  with  a  creamy  fur.    In  addition  to 
these     symptoms,    occasionally    a    severe 
attack  of  epistaxis   or,  in  cMldren,   con- 
vulsions, will  usher  in  the  disease.     These 
general   symptoms    are    followed   usually, 
on  the  second  or  third  day,   by  the   ap- 
pearance of  the  local  inflammation  ;  there 
does  not  appear  to   be  any  definite  time 
for  the  characteristic  redness  to   show  it- 
self; it  may  be  within  twenty-four  hours  ^^ 
of  the  first  rise  of  temperature,  or  it  may  be  7^ 
delayed  till  the  fifth  or  sixth  day.  Sometimes 
sweUing  and  tenderness  of  the  lymphatic  i 
glands  in  the  neighbourhood  of  the  wound,  | 
if  there  be  one,  precedes  the  appearance  of 
any  redness  of  the  skin,  and  this  becomes 
an  important  indication  of  the  advent  of 
an  attack  of  erysipelas.     That  is  to  say,  as 
has  been  pointed  out  by  Frank,  Busk,  and 
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others,  a  sudden  rise  in  temperature  and 
general  febrile  disturbance,  attended  by 
pain  and  swelling  of  the  lymphatic  glands 
in  any  region  of  the  body,  are  very  often  in- 
dicative of  an  attack  of  erysipelas. 

After  the  appearance  of  the  local  symp- 
toms the  fever  rapidly  assumes  a  marked 
asthenic  type.  The  pulse  is  quick  and 
weak,  becoming  weaker  as  the  disease  pro- 
gresses, though  its  frequency  is  maintained. 
By  Nunneley,  Binckes-Bird,  and  Campbell 
de  Morgan  it  has  been  asserted  that  if  the 
pulse  rises  in  frequency  after  the  sixth  or 
seventh  day  it  is  a  bad  sign,  betokening  a 
iatal  termination.  The  statement,  however, 
appears  to  require  further  corroboration,  and 
certainly  must  not  be  looked  upon  as  uni- 
versally true.  The  temperature  remains 
high  during  the  whole  of  the  time  the  local 
inHammation  is  extending,  ranging  between 
102°  and  105"  F.,  or  even  shghtly  higher, 
every  fresh  access  of  inflammation  being 
marked  by  a  rise  in  the  temperature.  As 
soon  as  the  redness  ceases  to  extend  the 
temperature  falls,  oftentimes  very  rapidly, 
BO  that  it  frequently  becomes  normal,  or 
almost  normal,  some  time  before  the  tongue 
has  cleaned  and  the  pulse  dropped  to  its 
ordinary  standard.  The  tongue,  which 
during  the  premonitory  fever  is  generally 
coated  with  a  creamy  for,  speedily  becomes 
brown  and  dry.  The  bowels  are  generally 
constipated,  and  the  motions  dark  and 
offensive.  Towards  the  termination  of  the 
case,  when  the  disease  is  subsiding,  an 
attack  of  diarrhoea  not  infrequently  sets  in. 

.This,  however,  may  be  present  from  the 
first,  and  is  sometimes  attended  by  a  yel- 
lowish or  jaundiced  tingeing  of  the  skin — a 
variety  of  the  disease  to  which  the  older 
writers  were  wont  to  apply  the  term  of 
'  bihous  erysipelas.'  The  urine  is  generally 
scanty,  loaded  with  lithates,  and  very  con- 
stantly contains  a  trace  of  albumen.  When 
the  disease  is  subsiding  it  may  contain  a 

1  large  quantity  of  albumen,  with  epithehum 
from  the  renal  tubules,  due  to  a  temporary 

I  congestion  of  the  kidneys.  In  severe  cases 
of  the  disease,  especially  where  it  attacks 
the  head,  the  patient  may  suffer  from  de- 
lirium of  a  low,  muttering  type.  This  is 
due  to  the  condition  of  the  blood,  not  to 
any  extension  of  the  inflammation  to  the 
membranes  of  the  brain.  Dr.  Bastian  sug- 
gests that  the  delirium  may  depend  upon 
the  plugging  of  the  small  arteries  and  ca- 
pillaries of  the  brain  with  emboUc  masses 
of  white  blood-corpuscles — conditions  which 
he  found  to  exist  in  the  case  of  a  man  who 
died  from  erysipelas  with  delirium  and 
stupor. 


Erysipelas  has  been  defined  as  a  spread- 
ing inflammation  of  the  skin,  or  of  the 
cellular  tissue  beneath  it.  It  is  therefore 
convenient  to  divide  it  for  the  purposes  of 
description  into  (1)  simple  cutaneous  ery- 
sipelas, affecting  only  the  skin,  the  sub- 
cutaneous tissue  being  only  very  sHghtly, 
or  not  at  aU,  affected;  and  (2)  phlegmo- 
nous or  ceUulo-cutaneous  erysipelas,  in 
which  the  inflanunation  affects,  not  only 
the  skin,  but  the  cellular  and  adipose  tis- 
sues beneath,  and  often  runs  on  to  suppura- , 
tion.  A  third  variety  is  sometimes  added 
to  these — the  cellular  erysipelas,  or  diffuse 
cellulitis  of  Nunneley,  where  the  inflam- 
mation is  confined  to  the  subcutaneous 
tissue,  the  skin  remaining  unaffected,  or 
where  the  inflammation  attacks  cellular 
tissue  in  places  where  there  is  no  skin,  as 
in  the  pelvic  cellular  tissue,  or  the  areolar 
tissue  between  muscles  or  beneath  fascia. 
The  name  is  often  confounded  with  phleg- 
monous erysipelas,  which  should  be  avoided, 
as  leading  to  confusion.  It  is  considered 
under  Cellulitis. 

I.  Simple  Cutaneous  Erysipelas. — The 
local  inflammation  usually  starts  from  a    ' 
wound  or  abrasion.     It  may,  however,  com-  , 
mence  at  the  point  of  junction  of  the  muco-  j 
cutaneous  surfaces,  a  not  unusual  situation  j 
being  the  inner  canthus  of  the  eyelid,  whence  ! 
it  spreads  over  the  bridge  of  the  nose.    The  ' 
angle  of  the  mouth,  the  external  auditory 
meatus,  and  the  margin  of  the  anus  are  also 
situations  at  which  the  disease  occasionally 
commences.    Lastly,  it  may  commence  on  j 
the  mucous  surfaces,  notably  those  of  the  | ' 
pharynx  and  nasal  fossae,  and  spread  out- 
wards  to  the  skin.     This  is  not  a  form  of 
metastasis,  as  was  formerly  supposed,  but  a 
true  spreading  of  the  disease  from  the  one 
surface   to    the    other,   the    inflammatory 
redness,  when  the  pharynx  is  the  part  first 
affected,   spreading   to   the   nasal  mucous 
membrane  and  first  appearing  on  the  cuta- 
neous surface  at  the  orifices  of  the  nostrils, 
and  thence  spreading  to  the  nose,  cheeks, 
eyelids,  and  other  parts  of  the  face. 

At  the  outset  the  skin,  as  a  rule,  becomes 
of  a  bright  red  or  rose -tint.  The  colour, 
however,  may  vary :  sometimes  there  is  a 
decided  yellowish  tinge,  sometimes  it  is  a 
deep  livid  red.  The  redness  disappears  on 
pressure,  but  immediately  returns  upon  the 
pressure  being  removed.  The  affected  part 
is  also  swollen  and  sHghtly  oedematous, 
pitting  on  pressure.  The  limits  of  the  in- 
flammation are  sharply  defimed,  the  redness 
not  gradually  fading  away  into  the  natural 
colour  of  the  skin,  but  presenting  an  abrupt, 
though  irregular,  outlme.     On  passing  the 
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finger  lightly  over  from  the  margm  of  the 
inflamed  tissue  to  the  normal  skin,  the 
swollen  condition  of  the  former  will  be 
plainly  noticed  by  the  marked  elevation 
which  will  be  felt  at  the  Hne  of  j miction. 
In  the  simple  cutaneous  erysipelas  the 
oedema,  as  a  rule,  is  not  great,  unless  in 
situations  where  the  cellular  tissue  is  very 
loose  and  lax,  as  in  the  eyeUds  and  scrotum ; 
here  there  is  generally  very  considerable 
oedema,  which  often  runs  on  to  suppura- 
tion ;  otherwise  the  formation  of  pus  does 
not  usually  result  from  this  form  of  ery- 
sipelas. In  many  cases  the  inflamed  part 
is  covered  over  with  vesicles  or  even  blebs. 
These  ai  iirst  contam  Clfea-fserum,  which 
in  the  progress  of  the  disease  becomes  semi- 
purulent.  They  burst,  and,  drying,  form 
scabs  on  the  surface,  which,  however,  sepa- 
rate without  ulceration.  Occasionally  these 
bullae  will  be  found  to  contain  reddish  or 
purphsh  contents,  from  infiltration  with 
blood-pigments.  This  is  always  an  un- 
favourable sign,  as  indicating  a  weakened 
condition  of  the  system. 

At  first  there  is  stif&iess  complained  of 
in  the  part,  accompanied  by  tingUng  and 
itching;  this  is  succeeded  by  a  burning 
sensation  and  a  feeling  of  tension.  Occa- 
sionally we  find  that  there  is  an  entire 
absence  of  paia,  but  there  is  always  more 
or  less  tenderness  on  pressiire ;  sometimes 
there  is  a  very  exalted  sensibihty  of  the 
nerves,  so  that  the  application  of  even  a 
piece  of  Hnt  is  distressing  to  the  patient, 
and  the  slightest  touch  ehcits  an  expression 
of  pain.  The  redness  spreads  widely — in 
fact,  it  may  spread  aU  over  the  body,  but 
always  maintains  the  same  defined  margin ; 
usually  it  spreads  more  in  one  direction 
than  another,  and  especially  along  the 
course  of  the  lymphatic  vessels.  The 
manner  in  which  it  spreads  is  worthy  of 
observation.  On  carefully  examining  the 
margin  of  a  spreading  cutaneous  erysipelas, 
there  will  often  be  noted  to  be  circum- 
scribed, reddened,  and  somewhat  rounded 
patches,  which  spread  until  they  become 
merged  into  the  already  diseased  parts. 
This  confirms  the  opinion  that  the  poison 
travels  principally  by  the  lymphatic  system, 
and  that  these  isolated  patches  are  certain 
lymph-vascular  districts  which  become  pri- 
marily affected,  and  thence  merge  into  the 
general  disease. 

The  characteristic  tint  will  usually  be 
found  to  be  most  marked  at  the  borders  of 
the  spreading  inflammation,  the  redness 
having  a  tendency  to  fade  in  the  centre  as 
it  spreads  at  the  circumference.  The  in- 
flammation, though  principally  affecting  the 


skin,  is  not  confined  to  it,  but  the  subcu- 
taneous tissue  is  more  or  less  involved; 
and  where  this  is  loose  or  lax,  as  in  the 
face,  very  considerable  swelling  takes  place, 
obliterating  the  features  and  giving  to  the 
countenance  a  bloated  and  hideous  expres- 
sion. 

The  duration  of  erysipelas  is  very  un- 
certain. It  usually  lasts  from  two  to  ten 
days,  but  may  be  prolonged  to  the  end  of 
the  third  week,  or  even,  in  some  rare  cases, 
for  a  longer  period,  and  nevertheless  termi- 
nate in  recovery.  Coincidently  with  a  sudden 
fall  of  temperature  the  redness  begins  to 
disappear  and  desquamation  takes  place, 
the  epidermis  peeling  off,  partly  as  a  branny 
powder  and  partly  in  scales.  With  the 
disappearance  of  the  redness  the  swelling 
usually  subsides ;  should  it  persist,  suppu- 
ration may  be  expected.  When  the  disease 
attacks  the  scalp  the  whole  of  the  hair  may 
fall  off,  but  speedily  grows  again.  Even 
after  a  mild  attack  the  patient's  strength 
is  much  reduced,  and  relapses  are  by  no 
means  uncommon. 

Although  oedema  is  almost  always  more 
or  less  present  in  erysipelas,  so  as  to  pro- 
duce a  certain  amount  of  pitting,  yet  in 
some  states  of  the  system  the  inflamed 
tissues  become  loaded  with  serum,  causing 
them  to  be  excessively  cedematous,  and 
giving  rise  to  a  condition  which  has  by 
some  been  regarded  as  a  distinct  variety, 
and  to  which  has  been  given  the  name  of 
'  cedematous  erysipelas.'  This  condition 
occurs  in  those  who  are  debihtated  by 
previous  iUness  or  whose  constitutions  have 
been  broken  down  by  visceral  disease.  The 
inflamed  parts  are  much  swollen,  the  red- 
ness, instead  of  being  bright  and  rose- 
coloured,  is  of  a  dusky  hue,  and  there  is  a 
greater  tendency  to  run  into  gangrene.  The 
condition  is  a  serious  one,  not  so  much  on 
account  of  the  local  mischief  as  on  account 
of  the  constitutional  state  which  has  given 
rise  to  it. 

Erysipelas  has  a  tendency  occasionally 
to  assume  an  erratic  form — that  is  to  say, 
it  will  subside  in  one  part  of  the  body  and 
break  out  in  another.  Closely  allied  to 
this  is  the  '  metastatic '  erysipelas  of  some 
authors,  where  the  inflammation  suddenly 
disappears  from  the  surface  of  the  body  and 
simultaneously  attacks  some  internal  organ. 
This  condition,  however,  is  extremely  rare. 

Simple  cutaneous  erysipelas  is  not  often 
fatal  unless  comphcated  with  some  visceral 
mischief,  or  when  it  attacks  the  head  and 
neck.  Instances  of  the  former — where,  for 
instance,  a  patient  suffering  from  granular 
degeneration  of  the  kidney  is  attacked  by 
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erysipelas — are  not  uncommonly  fatal ;  and, 
when  the  disease  attacks  the  head  and 
neck,  fatal  results  may  ensue  either  from 
congestion  of  the  brain  from  the  mechanical 
impediment  to  the  return  of  the  venous 
blood,  or  from  the  disease  extending  to  the 
pharynx  and  air -passages  and  producing 
oedema  glottidis,  or  fi'om  the  spread  of  the 
disease  to  the  interior  of  the  chest. 

After  the  eruption  of  erysipelas  has 
become  fully  developed  it  is  scarcely  pos- 
sible to  mistake  the  disease.  Prior  to  this, 
when  in  the  progress  of  a  case,  either  with 
or  without  any  apparent  change  in  the 
wound,  there  is  a  sudden  rise  of  tempera- 
ture with  other  febrile  symptoms,  attended 
with  pain  and  sweUing  of  the  Ijonphatic 
glands  in  the  neighbourhood,  the  advent  of 
an  attack  of  erysipelas  may  be  suspected 
but  cannot  perhaps  be  confidently  predicted. 
The  appearance  of  the  rosy-red  sharply- 
defined  blush  estabhshes  at  once  the  dia- 
gnosis. We  may  hesitate  for  a  moment  as 
to  whether  it  is  a  simple  inflammation  of 
the  subcutaneous  tissue  or  a  lymphangitis ; 
but  the  absence  of  the  sharply-defined  border 
in  the  one  case  and  the  course  of  the  disease 
in  the  other  will  speedily  determine  the 
point. 

II.  Phlegmonous  Erysipelas, — This  form 
of  erysipelas  usually  occurs  in  patients  of 
broken-down  constitutions,  either  the  result 
of  habitual  intemperance  or  from  some 
disease  of  the  liver  or  kidney.  It  differs 
from  the  preceding  variety  in  the  degree  of 
inflammation,  in  the  depth  to  which  the 
tissues  are  involved,  ana  prmcipally  in  the 
fact  that  it  almost  always  runs  on  into  sup^ 
puration  and  sToughmg.  Jj'oy,  Whereas  in  the 
cutaneous  form  ot  erysipelas  it  has  been 
shown  that  suppuration,  except  in  places 
where  the  subcutaneous  tissue  is  very  loose 
and  lax,  rarely  or  never  takes  place,  and, 
when  it  does,  is  not  accompanied  by  slough- 
ing; in  the  phlegmonous  variety  the  in- 
volved ceUullar  tissue  for  the  most  part 
falls  into  a  condition  of  extensive  suppura- 
tion and  gangrene.  The  constitutional 
symptoms  which  usher  in  and  accompany 
the  inflammation  are  more  severe.  The 
invasion  is  marked  by  more  pronounced 
general  disturbance,  a  rigor  being  a  fre- 
quent precursor  of  the  local  iaflammation ; 
and  the  accompanying  fever,  at  first,  of  an 
active  inflammatory  character,  often  sud- 
denly becomes  asthenic.  The  temperature 
is  high  from  the  first,  the  thermometer 
often  registering  103°  to  106°  F.  The  pulse, 
full  and  bounding  at  the  coinmencement, 
soon  loses  power,  becomes  weak  and  quick, 
and,  especially  in  fatal  cases,  u'regular  and 
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intermittent.  The  tongue  is  dry  and  brown, 
and  the  teeth  become  covered  with  sordes. 
Diarrhoea  often  sets  in  from  the  first  and 
the  motions  are  offensive.  In  the  latter 
stages  delirium,  of  a  low,  muttering  cha- 
racter, and  subsultus  are  present,  the  patient 
often  lying  in  a  semi-unconscious,  wander- 
mg  condition,  from  which  he  can  be  tem- 
porarily aroused,  but  into  which  he  again 
speedily  relapses. 

The  constitution  often  gi'aduaUy  gives 
way  from  the  exhausting  influences  of  the 
disease,  and  death  supervenes ;  or  a  fatal 
issue  may  occur  from  some  comphcation, 
as  pneumonia  or  pleurisy.  Should  the 
patient  survive  the  stage  of  sloughing, 
pyaemia  or  septicaemia  not  uncommonly 
supervenes ;  or  hectic,  with  diarrhoea,  may 
carry  him  off. 

Phlegmonous  erysipelas  is  generally  the 
result  of  wounds  penetrating  the  subcuta- 
neous tissue.  It  is  therefore  not  uncom- 
mon after  scalp  wounds  involving  the 
aponeurosis  of  the  occipito-frontaHs  muscle, 
or  in  compound  fractures  of  the  extremities. 
It  may,  however,  occur  without  any  wound 
or  abrasion.  From  the  commencement 
there  is  marked  oedema,  so  that  the  sweU- 
ing is  great  and  pits  on  pressure.  The  part 
is  red,  but  the  redness  is  of  a  more  dusky 
hue  than  in  the  cutaneous  form,  and  does 
not  present  the  same  weU-defined  abrupt 
margin.  It  is  often  covered  with  large 
vesicles  or  blebs  containing  sero -purulent 
fluid,  sometimes  with  a  sanious  tinge.  After 
a  time  the  tissues  become  hard  and  brawny, 
and  no  longer  pit  on  pressure  ;  the  redness 
becomes  deeper.  Pain  of  a  severe  burning 
and  tensive  character  is  complained  of. 
The  inflammation  spreads,  so  that  in  a  day 
or  two  the  greater  part  of  a  limb  may  be 
involved.  The  redness  becomes  deeper  and 
deeper,  and  purple  patches  appear.  About 
the  fifth  or  sixth  day  from  the  commence- 
ment of  the  inflammation  an  arrest  of  the 
symptoms  appears  to  take  place ;  the  in- 
flamed parts  become  soft  and  boggy,  and 
pitting  again  takes  place  on  pressure,  lit 
an  incision  be  now  made  into  the  affected . 
part  the  areolar  tissue  Moll  be  found  to  be| 
loaded  with  an  opaque  fluid,  gi^ong  a  gela- ' 
tinous  appearance  to  the  sides  of  the  in- 
cision. This  fluid  speedily  breaks  down 
and  becomes  puriform,  and  the  cellular 
tissue  becomes  the  seat  of  suppuration  and 
death.  The  purple  patches  on  the  surface 
become  livid  and  break  down.  The  pus 
which  escapes  is  fetid.  From  time  to  time 
large  masses  of  gangrenous  tissue  protrude 
from  the  openings  and  are  discharged,  or 
can  be  drawn  out  by  the  surgeon.     The 
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skin  aromid,  being  deprived  of  its  proper 
blood- supply,  perishes  and  gradually  sloughs 
away.  And  thus,  in  extreme  cases,  a  whole 
limb  may  be  denuded,  fasciae  and  muscles 
exposed,  joints  opened  and  destroyed,  and 
bones  deprived  of  their  periosteum  and 
thrown  into  a  condition  of  necrosis.  If  the 
patient  survive,  there  will  be  tedious  cica- 
trization of  the  deep  cavities  which  have 
been  left,  often  leading  to  such  contraction 
and  deformity  as  to  render  the  limb  per- 
manently disabled. 

As  a  rule  there  is  no  difficulty  in  dis- 
tinguishing the  phlegmonous  from  the 
cutaneous  form  of  erysipelas,  when  the 
disease  is  fairly  established.  It  must  be 
noted,  however,  that  the  severer  form  of 
the  disease  occasionally  presents  at  first 
the  same  appearances  as  the  simpler  form, 
and  it  is  not  until  the  greater  sweUing, 
with  the  brawny  hardness,  has  appeared, 
that  a  definite  diagnosis  can  be  arrived  at. 
These  signs,  with  the  absence  of  the  well- 
defined  margin  to  the  redness,  at  once 
establish  the  formidable  nature  of  the 
disease.  Phlegmonous  erj^sipelas  may  be 
mistaken  for  diseases  with  which  it  is  fre- 
quently associated,  as  phlebitis  and  in- 
flamed absorbents.  In  the  former,  how- 
ever, as  a  rule,  the  swelling  is  confined  to 
the  course  of  the  vessel,  and  the  hardened 
vein  can  be  traced  ;  and  even  if  this  is  not 
80,  and  the  swelling  is  more  diffused,  still  the 
amount  of  redness,  which  is  much  less  in 
phlebitis  than  in  phlegmonous  erysipelas, 
is  indicative  of  the  nature  of  the  disease. 
From  inflamed  absorbents,  the  condition  of 
the  glands,  exquisitely  tender  and  speedily 
running  into  suppuration,  and  the  streaky 
character  of  the  redness  are  the  principal 
points  which  must  be  reHed  upon  in  coming 
to  a  correct  diagnosis. 

Erysipelas  occasionally  attacks  the  mu- 
cous membrane  of  the  pharynx.  It  may 
occur  here  either  by  spreading  fi:om  the 
face,  or  it  may  commence  as  a  primary 
affection  in  this  part,  and  extend  outwards 
through  the  nasal  fossae,  and  appear  on  the 
face  at  the  orifices  of  the  nostrils.  When 
it  begins  as  a  primary  affection  in  the 
pharynx,  there  is  much  pain  in  the  throat, 
a  sudden  rise  of  temperature,  and  con- 
siderable pyrexia,  with  enlarged  glands 
about  the  angle  of  the  jaw.  There  is  vivid 
redness  of  the  soft  palate,  fauces,  and  back 
of  the  pharynx,  with  considerable  sweUing. 
There  is  often  huskiness  or  complete  loss 
of  voice.  It  may  be  mistaken  for  ordinary 
catarrhal  sore-throat,  but  in  these  cases  the 
symptoms  are  not  usually  so  severe,  the 
pain  is  less,  the  redness  not  so  vivid,  and 


the  sweUing  not  so  great.  The  appearance 
of  the  characteristic  redness  at  the  orifice 
of  the  nostrils  estabhshes  the  diagnosis. 
The  danger  of  this  affection  arises  from  its 
tendency  to  spread  downwards  to  the  mu- 
cous and  submucous  tissues  of  the  larynx, 
constituting  oedema  laryngis,  and  speedily 
threatening  hfe  from  suffocation. 

Erysipelas  also  sometimes  attacks  new- 
born infants  {Erysipelas  neonatoruvi). 
When  it  occurs  during  the  first  fifteen  or 
twenty  days  of  Ufe,  it  is  almost  inevitably 
fatal.  It  generally  begins  to  show  itself 
about  the  pubes  or  umbiUcus  and  rapidly 
spreads,  accompanied  by  extreme  prostra- 
tion, terminating  the  hfe  of  the  child  in 
from  five  to  seven  days.  Trousseau  re- 
gards it  as  a  puerperal  erysipelas,  and 
considers  that  the  same  epidemic  influence 
affects  mothers  and  theu'  offspring.  He 
says  it  seldom  occurs  except  during  epi- 
demics of  puerperal  fever.  There  can  be 
little  doubt  that  puerperal  fever  is  but  an 
internal  manifestation  of  erysipelas.  The 
instances  which  have  been  recorded  of  the 
one  disease  exciting  the  other  are  too 
numerous  to  permit  of  any  doubt  of  the 
intimate  connection  between  the  two. 

Erysipelatous  inflammation  of  serous 
membranes,  especially  of  the  peritoneum 
after  operations  for  hernia  and  other 
wounds,  is  not  infrequently  met  with. 
In  these  cases,  after  death  the  peritoneum 
is  found  to  be  injected,  opaque,  and  covered 
with  patches  of  greyish  lymph,  and  the 
cavity  contains  a  quantity  of  fluid  mixed 
with  shreds  of  lymph.  This  fluid  is  of  an 
exceedingly  virulent  nature,  inoculation  of 
it  producing  the  most  serious  and  even  fatal 
consequences. 

Treatment. — The  treatment  of  erysi- 
pelas naturally  resolves  itself  into  general 
and  local.  With  regard  to  the  former  there 
can  be  no  doubt  that  fresh  air  is  essential, 
and  that  the  first  and  strictest  attention 
should  be  paid  to  the  ventilation ;  at  the 
same  time,  especially  if  the  head  and  face 
be  the  part  attacked,  care  must  be  taken 
that  the  patient  be  not  exposed  to  any 
draught.  All  curtains  and  hangings  about 
the  bed  should  be  removed,  and  every 
means  taken  to  prevent  stagnation  of  air 
around  the  patient. 

It  is  essential,  in  all  cases  of  erysipelas, 
that  the  bowels  should  first  of  all  be  cleared 
out  by  a  brisk  mercurial  purge.  Even 
though  diarrhoea  be  present  from  the  com- 
mencement, it  is  wiser  not  to  omit  this 
precaution.  The  diarrhoea  may,  and  often 
does,  arise  from  a  loaded  state  of  the  bowels, 
the  motions  being  dark  and  offensive,  and 
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a  free  purgation  will  not  only  materially 
improve  the  patient's  condition,  but  will 
also  often  prove  the  best  means  of  checking 
the  diarrhoea,  and  will  enable  the  patient 
to  take  the  necessary  food  and  stimulants 
with  greater  advantage.  It  must  be  borne 
in  mind  tliat  erysipelas  is  a  disease  accom- 
panied by  fever ;  this  fever  having  a  ten- 
dency either  from  the  first  to  assume  an 
asthenic  type,  or,  at  all  events,  speedily  to 
f;Ul  into  this  condition.  The  medicinal 
treatment  should,  therefore,  consist  in  the 
exhibition  of  salines  and  tonics.  If  there 
be  much  thh'st  and  dryness  of  the  tongue, 
the  salines  may  be  given  in  an  effervescing 
form  ;  and  of  all  tonics  the  one  which,  in 
the  writer's  experience,  appears  to  be  the 
most  beneficial  is  bark,  which  may  be  com- 
bined with  the  saUnes  in  the  form  of  the 
compound  tincture.  The  addition  of  am- 
monia, as  a  diffusible  stimulant,  appears 
also  to  produce  a  good  result.  The  medicine 
should  be  administered  in  frequent  doses, 
and  if  there  is  any  tendency  to  constipa- 
tion, this  condition  must  be  corrected  by 
an  occasional  purgative.  If,  on  the  other 
hand,  diarrhoea  is  present,  small  doses  of 
grey  powder  and  carbonate  of  soda,  once 
or  twice  a  day,  will  generally  be  found  to 
correct  it. 

The  diet  must  be  entirely  fluid,  con- 
sisting of  beef-tea  or  mutton-broth  and 
milk,  and  must  be  given  in  such  quantities 
as  the  patient  can  digest.  Care  must  be 
taken  not  to  overload  the  stomach.  In 
erysipelas  there  is  always  more  or  less 
derangement  of  the  digestive  organs  ;  the 
stomach  often  rejects  large  quantities  of 
food.  The  sensations  of  the  patient  must 
be  our  guide  in  this  matter  ;  if  there  is  a 
loathing  for  food  and  a  tendency  to  sick- 
ness, it  must  be  withheld  or  only  given  in 
very  small  quantities.  Stimulants  are 
almost  always  required  in  erysipelas,  some- 
times even  from  the  commencement,  and 
occasionally  in  large  quantities.  The 
amount  must  be  regulated  by  the  pulse. 
If  there  be  any  tendency  to  flagging,  and 
especially  if  it  rises  in  frequency  after  the 
sixth  or  seventh  day,  they  must  be  given 
with  an  unsparing  hand.  If,  on  the  con- 
trary, they  produce  dryness  of  the  skin, 
flushing  of  the  face,  and  restlessness,  they 
have  been  given  in  too  large  quantities, 
and  their  amount  must  be  reduced.  The 
amount  required  will  no  doubt  be  in- 
fluenced by  the  previous  habits  of  the 
patient. 

Only  two  drugs  have  any  especial  re- 
putation in  the  treatment  of  erysipelas. 
Perchloride  of  iron  was  first  recommended, 


1  in  1851,  by  Dr.  Hamilton  Bell,  as  a  specific 
I  in  erysipelas  if  given  in  large  and  repeated 
!  doses.  He  states  that  in  it  'we  possess  a 
certain  and  unfailing  remedy.'  The  experi- 
ence of  surgeons  on  this  point  certainly 
differs ;  for  while  some  have  found  the  great- 
est benefit  from  its  administration,  believing 
that  it  cuts  short  the  disease,  others  have 
found  it  to  be  altogether  inert,  or  at  all 
events  apparently  producing  no  effect  on 
the  ordinary  course  of  the  erysipelas.  In 
the  hands  of  the  writer  it  has  certainly 
failed,  though  he  has  given  it  in  drachm 
doses  every  two  hours.  The  only  cases  in 
which  it  has  appeared  to  have  any  beneficial 
influence  have  been  slight  cases,  where 
there  has  been  no  derangement  of  the 
digestive  system,  and  a  clean,  or  compara- 
tively clean,  tongue.  The  other  remedy  is 
aconite,  which  is  stated  by  Dr.  Ringer  to 
cut  short  the  attack  if  given  dkectly  the 
temperature  begins  to  rise.  He  recom- 
mends that  it  should  be  given  in  minim  or 
half-minim  doses  every  quarter  of  an  hour 
for  one  or  two  hours,  and  then  hourly  imtil 
the  temperature  falls  and  the  skin  becomes 
moist.  Its  administration  must  be  care- 
fully watched.  Salicylic  acid  and  its  com- 
pounds have  been  employed  of  late  years 
in  the  treatment  of  erysipelas,  and  appear 
to  have  been  useful  in  reducing  the  tem- 
perature, but  do  not  seem  to  exert  any 
specific  influence  on  the  disease. 

Local  Treatment. — The  number  of  local 
apphcations  which  have  been  recommended 
in  the  treatment  of  erysipelas  is  very 
large,  many  being  employed  in  the  belief 
that  anythmg  which  would  check  the  local 
action  would  have  a  tendency  to  remove 
the  general  disease.  Thus  Neudorfer  re- 
commends the  injection  of  a  two  per  cent, 
solution  of  carboHc  acid  into  the  neigh- 
bourhood of  the  inflamed  part.  Professor 
Petersen,  of  Kiel,  states  that  he  has  thrice 
arrested  the  progress  of  erysipelas  by  in- 
jecting a  concentrated  solution  of  salicyhc 
acid  around  the  diseased  part.  Wilde  re- 
commends the  injection  of  a  solution  of 
sulpho-carbolate  of  soda  (one  part  in 
twelve).  He  states  that,  m  five  cases,  on 
the  evening  of  the  first  day  the  tempera- 
ture did  not  rise.  On  the  second  day  there 
was  a  fall  and  the  redness  had  begun  to 
disappear,  and  on  the  third  day  oedema 
alone  remained.  With  a  similar  object  of 
removing  the  general  disease  by  checking 
the  local  action,  astringent  apphcations 
have  been  frequently  recommended.  The 
sulphate  of  iron,  in  the  form  of  a  lotion 
consisting  of  a  drachm  to  a  pint  of  water, 
or   of  an  ointment,  half  a  drachm  to  an 
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otmco  of  lard ;  a  30  per  cent,  mixture  of 
nitrate  of  silver  and  perchloride  of  iron  (gr. 
XX.  ad  5j')  ^  solution,  have  all  been  said 
to  tend  to  shorten  the  disease.  Collodion 
painted  over  the  surface  has  also  been  re- 
commended, and  is  stated  to  act  as  an 
astringent,  diminishing  and  unloading  the 
vessels.  Broca  recommended  painting  col- 
lodion around  the  margin  of  the  inflamed 
tissue  and  over  a  space  of  at  least  six  to 
eight  centimetres  in  breath  beyond  it,  and 
believed  that  in  this  way  the  disease  might 
be  arrested.  Another  favourite  plan,  which 
was  highly  recommended  some  years  ago, 
but  appears  to  be  for  the  most  part  useless, 
is  to  apply  a  ring  of  lunar  caustic  to  the 
healthy  tissue  some  few  lines  from  the 
inflamed  part.  This  is  said  to  arrest  the 
progress  of  the  disease  when  it  reaches  the 
ring.  The  American  surgeons  recommend 
very  strongly  the  local  apphcation  of  the 
compound  solution  of  bromine  to  an  erysi- 
pelatous part.  The  solution  is  applied  on 
lint  and  covered  with  oiled  silk,  and  they 
state  that,  in  from  twelve  to  twenty-four 
hours  after  the  commencement  of  the 
treatment,  the  erysipelas  begins  to  subside. 
Other  remedies,  such  as  tincture  of  iodine, 
sulphurous  acid  in  glycerine,  boracic  acid 
and  glycerine,  and  creosote,  have  also  been 
employed  with  the  same  object. 

Various  applications,  whose  aim  it  is  to 
exclude  air,  have  also  had  their  advocates. 
Barwell  recommends  covering  the  surface 
of  the  inflamed  part  with  a  coating  of 
ordinary  white-lead  paint,  and  states  that 
the  advantages  derived  from  this  plan  of 
treatment  are  due  to  the  exclusion  of  air. 
The  dusting  of  starch  and  flour  over  the  sur- 
face in  a  thick  layer  is  a  popular  and  fa- 
vourite remedy,  but  is  objectionable  because 
it  soon  dries  and  cakes  and  acts  as  an  irri- 
tant. Plain  ohve  oil,  or  carboUc  oil,  are 
also  remedies  which  have  been  frequently 
advocated.  Sedative  apphcations  have  also 
been  recommended  and  are  occasionally 
useful,  especially  when  much  pain  is  com- 
plained of.  Of  these,  belladonna  and  poppy 
fomentations  are  the  ones  most  frequently 
used.  The  belladonna  may  be  employed 
either  in  the  form  of  an  ointment  or  of  a 
paint  consisting  of  equal  parts  of  the  ex- 
tract and  glycerine. 

Whatever  the  application  to  the  in- 
flamed part,  there  are  certain  indications 
which  should  not  be  neglected.  Cold  must 
be  carefully  avoided;  the  part  should  be 
kept  warm,  and,  as  far  as  possible,  of  an 
equable  temperature.  Perhaps  there  is  no 
better  plan  than  the  apphcation  of  a  thick 
layer  of  cotton  wool,  over  which  has  been 


spread  an  ointment  consisting  of  half  fv 
drachia  of  sulphate  of  iron  to  an  ounce  of 
lard  or  vaseline ;  or  an  ointment  formed 
of  equal  parts  of  Ung.  plumbi  and  Ung. 
calaminae.  Poultices  should  b«  avoided, 
and,  as  a  rule,  dry  warmth  will  be  found 
preferable  to  moist  apphcations.  Finally, 
strict  attention  should  be  paid  to  position, 
the  inflamed  part  being  elevated  in  order 
to  reheve  congestion,  and  this  alone  wHl 
often  afford  marked  reUef  to  the  symptoms. 
The  local  and  general  treatment  of 
phlegmonous  erysipelas  is,  in  the  main,  the 
same  as  that  of  the  cutaneous  form  of  the 
disease  as  regards  the  earher  stages,  except 
that  support  and  stimulants  require  to  be 
more  freely  given,  and  warm  moist  apphca- 
tions appear  to  be  more  suited  to  this  class- 
of  cases.  Later  on,  incisions  will  probably 
be  necessary.  As  soon  as  there  are  signs- 
of  tension  and  the  skin  becomes  brawny, 
they  should  at  once  be  made.  They  should 
be  each  two  or  three  inches  in  length,  and 
carried  down  into  the  infiltrated  tissues, 
and  should  embrace  the  whole  extent  of  the 
tense  parts.  In  the  sHghter  forms  of  phleg- 
monous erysipelas  the  disease  may  termi- 
nate in  resolution,  under  proper  treatment, 
without  incisions ;  it  is  not  necessary 
therefore  always  to  resort  to  them  in  the 
first  instance,  and  if,  under  the  influence 
of  elevation  of  the  part,  warm  fomentation, 
and  a  free  purge,  the  skin  begins  to  recover 
a  paler  hue,  and  presents  a  somewhat 
wrinkled  appearance,  they  may  be  dispensed 
with  altogether.         T.  Pickering  Pick. 

ERYTHEMA  is  the  term  used  to  ex- 
press the  clinical  aspect  of  congestion  of 
the  skin,  and  may  be  defined  as  '  redness  of 
the  skin  which  disappears  for  a  moment 
upon  pressure.'  Much  confusion  has  arisen 
from  its  being  employed  indiscriminately 
for  the  symptom  of  redness,  irrespective  of 
the  cause,  and  also  for  two  groups  of  diseases 
— one  the  result  of  hypereemia  only,  of  which 
erythema  simplex  is  the  type,  the  other  due 
to  actual  inflammation,  represented  by  ery- 
thema exudativum.  At  the  same  time  it 
must  always  be  borne  in  mind  that  the  line 
between  hypergemia  and  inflammation  is 
a  narrow  one,  and  many  of  the  affections 
which  are  here  classed  under  hypereemia 
are  only  entitled  to  be  so  in  the  majority  of 
cases,  while  in  others  the  process  goes  on 
to  exudation.  The  distinction,  therefore,  is 
often  one  of  clinical  convenience  rather  than 
of  pathological  accuracy. 

Group  I.:  Erythema Hyper^micum.— 
In  this  class  swelling  is  absent  or  insig- 
nificant in  the   congested  areas,  and  tha 
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tint  of  redness  varies  from  the  brightest  red 
to  a  rosy  or  purple  hue,  according  to  the 
predominance  of  arterial  or  venous  hyper- 
ffimia.  There  are  two  groups — I.  Those  of 
local  distribution,  due  to  external  irritation ; 
II.  those  of  more  or  less  general  distribution, 
due  to  internal  causes. 

Suh -Group  I.  includes  E,  Simplex^ 
E.  Pernio,  E.  Intertrigo,  E,  Lceve, 
E.  Pa/ratrimma. 

Erythema  Simplex  is  the  congestive  red- 
ness due  to  external  irritation  of  moderate 
intensity.  The  size  and  tint  of  the  red 
patches  vary  according  to  the  irritant,  the 
individual  susceptibility,  and  the  activity  of 
the  circulation  in  the  affected  area.  The 
symptoms  are  generally  a  sense  of  heat,  and 
perhaps  tenderness  and  itching  of  varying 
intensity. 

Etiology. — The  causes  are  very  nu- 
merous, and  may  be  arranged  under  the 
heads  of  friction,  heat,  cold,  and  various 
irritants — animal,  vegetable,  and  chemical. 

Erythema  Pernio  {8yn. :  Pernio,  Chil- 
blains) is  the  well-known  congestive  red- 
ness, the  consequence  of  cold,  which  attacks 
the  extremities,  especially  the  heel  and 
borders  of  the  feet,  in  young  persons  and 
those  with  feeble  circulation.  It  is  accom- 
panied by  extreme  itching  whenever  the 
limb  becomes  warm,  and  is  often  very 
tender.  If  neglected  or  exposed  to  friction, 
the  congestive  stage  is  soon  passed,  and 
vesication,  superficial  ulceration,  and  even 
a  small  slough,  may  be  produced.  The  treat- 
ment consists  in  adopting  every  measure  to 
keep  up  an  active  circulation  in  the  limb ; 
warm  socks,  stout  lace-boots,  and  active 
exercise  are  the  best  means  both  for  pre- 
vention and  cure,  unless  there  is  ulceration. 
If  seen  in  the  early  stage,  calamine  lotion 
(the  formula  is  given  under  E.  exudativum) 
applied  three  or  four  times  a  day  and  allowed 
to  dry  on,  or  tincture  of  iodine,  should  be 
painted  on  (if  for  the  hands,  it  may  be 
decolourised  by  Liq.  ammonise) ;  and  if  the 
chilblain  is  broken,  the  Ung.  calaminse  (B.P.), 
or  boracic  lint  and  oiled  silk,  may  be  used, 
and  the  limb  should  be  wrapped  up  in  cotton 
wool.     See  Chilblains. 

Erythema  Intertrigo  is  produced  in 
fat  persons  and  infants  by  the  friction  and 
moisture  of  two  adjacent  surfaces,  and 
occurs  chiefly  in  the  neck,  under  the 
breasts  in  women,  and  at  the  groins  in 
adults ;  while  in  infants  it  occurs  sometimes 
in  the  neck,  but  more  often  on  the  buttocks, 
from  wet  napkins  caused  by  urine  or  faeces, 
especially  when  diarrhcea  exists.  The  lesion 
is  at  first  merely  redness  of  the  skin,  but 
very  soon  the  red  surface  is  covered  with 


a  muciform  discharge,  which  differs  from 
that  of  eczema  inasmuch  as  while  it  stains 
it  does  not  stiffen  linen.  This  stage  is, 
however,  termed  by  some  'eczema  inter- 
trigo.' 

Diagnosis, — The  diagnosis  from  eczema 
is  not  very  important  practically,  and  con- 
sists in  the  circumstances  and  position  in 
which  the  affection  occurs  and  the  difference 
in  the  quality  of  the  discharge.  In  infants 
it  is  of  more  consequence  to  distinguish 
between  intertrigo  and  the  erythema  of 
congenital  syphilis.  Intertrigo  is  limited  to 
the  buttocks  and  genital  region,  while  the 
syphiHde  extends  much  further  down,  even 
to  the  heel,  and  there  are  very  often 
mucous  tubercles  at  the  anus  or  some  ulcera- 
tion, and  some  other  specific  symptoms 
would  almost  surely  be  present.  Sj'philitic 
infants  are  also  more  liable  to  ordinary 
intertrigo.     See  Congenital  Syphilis. 

Treatment. — This  consists  in  carefully 
cleansing  the  parts  and  applying  a  dusting 
powder,  such  as  oxide  of  zinc  one  part  and 
starch  or  kaolin  three  parts,  and  placing 
apiece  of  lint  between  the  adjacent  surfaces. 
In  infants  wet  napkins  should  always  be 
removed  instantly,  and  the  parts  washed 
with  Castile  soap,  carefully  dried,  and  dusted 
over  with  a  powder  such  as  above  indicated ; 
or  where  there  is  diarrhoea,  boracic  acid, 
gr.  XX.,  to  vaseline  alb.  ^j.is  often  preferable, 
as  the  grease  protects  the  buttocks  from 
the  moisture.  Diarrhoea  or  other  defects, 
whether  in  diet  or  general  health,  should 
receive  special  attention. 

Erythema  L^ve  is  the  term  applied  to 
the  redness  which  often  occurs  in  cedema- 
tous  limbs,  especially  in  the  legs. 

Erythema  PARATRiMMAis  the  congestive 
redness  over  a  bony  prominence  that  pre- 
cedes a  bed-sore.  Neither  this  nor  the  pre- 
ceding term  are  much  used  at  the  present 
day. 

Sub -Group  II.  includes  E.  Boseola, 
E.  Scarlatinvforme,  and  E.  Fugax. 

Erythema  Eoseola,  or '  roseola  '  as  it  is 
often  called,  comprehends  a  certain  class  of 
erythemas  which  Eire  not  of  so  bright  a  hue 
as  the  others — viz.,  rosy  red.  They  may 
be  idiopathic  or  symptomatic. 

Idiopathic  Erythema  Eoseola  occurs 
mainly  in  infants  and  young  children, 
from  disorders  of  the  alimentary  canal. 
There  is  often  some  constitutional  disturb- 
ance, a  transitory  elevation  of  temperature, 
sometimes  amounting  to  2°  or  3°  F.,  and 
perhaps  some  redness,  without  sweUing,  of 
the  palate  and  fauces,  but  no  catarrhal 
symptoms.  After  a  short  but  variable  period 
the  eruption  appears;  it  may  be   general 
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or  affect  only  a  single  region ;  it  is  very 
variable  in  size  and  shape — in  patches  the 
size  of  the  end  of  the  finger,  or  faintly 
papular,  in  rings  or  gyrate  figures ;  it  may 
come  at  one  place  ajid  go  at  another,  and 
so  last  several  days.  "VVillan  gave  separate 
names  to  these  phases  of  eruption,  such  as 
E.  infantilis,  sestivahs,  autumnahs,  annulata, 
but  they  are  entirely  superfluous  and  now 
almost  obsolete.  The  eruption  may  occur 
in  adults  of  both  sexes,  and  the  cause  is 
often  quite  obscure. 

Synijjtomatic  ErytheTncu  Boseola  is 
applied  to  those  eruptions  which  precede 
or  accompany  the  onset  of  the  more  charac- 
teristic eruption  of  vaccinia,  variola,  and 
syphilis,  or  which  is  sometimes  seen  in  cho- 
lera, diphtheria,  and  miliaria  (E.  febrilis). 
It  does  not  require  a  separate  description, 
as  it  is  only  a  part  of  these  diseases. 

Diagnosis. — This  is  the  most  important 
point  in  these  affections,  as  the  eruption 
may  be  mistaken  for  measles,  rotheln,  or 
scarlet  fever ;  but  the  disease  is  not  con- 
tagious, and  not  a  part  of  an  epidemic  in- 
fluence. There  are  none  of  the  special 
prodromal  symptoms  of  the  exanthemata, 
such  as  catarrh,  cjoianche,  &c.,  nor  does  the 
eruption  appear  at  a  definite  time  fi-om  the 
onset  of  symptoms,  nor  always  begin  in  a 
special  region ;  the  febrile  symptoms  are 
more  transitory  and  not  in  proj)ortion  to 
the  eruption ;  the  eruption  is  not  concentric 
like  measles,  nor  is  it  punctiform  like  scarlet 
fever,  and  it  is  irregular  in  form  and  arrange- 
ment. The  diagnosis  from  rotheln  is  some- 
times difficult,  as  there,  too,  the  febrile 
symptoms  are  transitory,  and  there  are  no 
reliable  differences  in  the  eruption  for  all 
cases.  But  the  contagious  nature  of  rdtheln, 
and  the  other  criteria  already  mentioned, 
will  assist  in  forming  a  correct  conclusion ; 
still,  in  a  doubtful  case,  it  is  always  best  to 
act  as  if  the  disease  were  infectious. 

Treatment. — As  idiopathic  roseola  al- 
ways gets  well  of  itself  in  a  few  days,  simple 
measures,  such  as  a  mild  saline  aperient, 
a  bland  liquid  diet,  protection  from  alter- 
nations of  temperature,  and  the  removal, 
if  possible,  of  all  sources  of  peripheral  irri- 
tation, such  as  may  arise  from  dentition, 
worms,  &c.,  will  be  sufficient. 

Erythema  Scarlatiniforme  is  closely 
allied  to  E.  roseola.  The  rash,  as  its  name 
indicates,  is  almost  exactly  like  the  puncti- 
form eruption  of  scarlatina,  but  is  often 
defined  at  the  edge  with  an  interval  of  white 
skin  between  the  erythematous  areas.  There 
are  generally  transitory  febrile  symptoms, 
such  as  a  temperature  of  101° — seldom  more 
— and  the  rash  subsides  in  from  two  to  six 


days,  and  is  often  followed  by  copious  des- 
quamation. 

Etiology. — The  eruption  may  be  of 
septicaemic  origm.  It  is  seen  not  infi-e- 
quently  after  surgical  wounds,  though  less 
often  since  antiseptic  precautions  have  been 
generally  adopted;  where  pus  is  shut  up 
in  a  cavity — e.g.  abscesses,  tubercular  peri- 
tonitis, empyema,  in  puerperal  women; 
and  preceding,  or  in  the  course  of,  enteric 
fever.  A  precisely  similar  rash  sometimes 
follows  the  use  of  certain  drugs,  such  as  co- 
paiba, quinine,  belladonna,  and  salicyHc  acid. 
In  these  cases  the  eruption  is  probably  due 
to  irritation  of  the  alimentary  canal  acting 
reflexly  on  the  vaso -motor  centre. 

The  rash  itself  requires  no  separate 
treatment. 

Erythema  Fugax  is  more  closely  alKed 
to  urticaria  than  to  the  other  erythemata, 
and  is  characterised  by  transitory  patchy 
redness  upon  the  face  and  trunk,  occm-s 
chiefly  in  the  young,  and  disappears  after 
lasting  a  few  minutes  or  hours.  In  children 
it  is  frequently  due  to  irritating  ingesta, 
worms,  or  other  causes  of  irritation  of  the 
alimentary  canal ;  it  may  also  follow  expo- 
sure to  alternations  of  temperature  or 
mental  emotion,  while  frequently  the  cause 
cannot  be  traced.  The  treatment  would  be 
that  for  urticaria. 

Group  II. :  Erythema  Exudativum. 

Definition, —  Acute  inflammatory  dis- 
eases characterised  by  symmetrical,  raised 
lesions  of  some  deep  shade  of  red,  ex- 
tremely diverse  in  size,  shape,  and  degree 
of  elevation. 

This  group  includes  E.  multiforme,  E.  or 
Herpes  iris,  and  E.  nodosum. 

Erythema  Multiforme,  as  its  name 
suggests,  is  very  variable  in  its  aspect, 
chiefly  from  differences  in  the  size  and 
shape  and  aggregation  of  the  lesions,  but 
also  from  the  occasional  formation  of  vesi- 
cles or  bullae  upon,  or  the  occurrence  of 
hsfimorrhage  into,  the  primary  lesion. 

Etiology. — This  is  often  obscure  in  the 
most  important  particulars;  it  may  occur 
in  both  sexes  and  at  any  age,  but  is  most 
common  in  the  young.  It  is  most  fre- 
quently seen  in  the  spring  and  autumn,  but 
is  not  limited  to  those  seasons,  and  recur- 
rences often  happen  at  the  same  time  of  the 
year  *;;  die  same  individual.  Ehemnatism 
appears  to  be  a  predisposing  cause,  and 
certainly  previous  attacks  lead  to  others 
Sudden  alternations  of  temperature,  especi- 
ally when  over-heated,  are  probably  the 
most  common  agents  in  determining  the 
onset,  and  the  writer  has  known  exposuiii 
to  the  sun  and  brine-laden  winds  to  act  a:i 
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a  certain  excitant  in  individual  instances. 
Irritation  of  the  ui'ethra  is  another  cause, 
80  that  it  may  occur  in  the  course  of  gonor- 
I'hcea.  It  is  seen  sometimes  in  association 
with  endocarditis  or  acute  rheumatism  or 
simple  synovitis,  and  is  then  probably  a 
consequence  of  some  toxic  element  in  the 
blood.  In  erythema  or  herpes  iris  the 
same  general  statement  may  be  made,  ex- 
cept that  it  is  not  so  intimately  related  to 
rheumatism,  and  that  occasionally  errors 
in  diet  or,  in  rare  instances,  a  local  irritant, 
such  as  mercurial  inunction,  has  determined 
an  outbreak.  Erythema  nodosum  com- 
monly occurs  in  children  and  young  adults, 
and  for  the  rest,  what  is  known  of  its 
etiology  corresponds  with  E.  multiforme. 

Symjjtoms. — The  onset  of  the  eruption 
IS  usually  preceded  and  accompanied  by 
constitutional  symptoms,  sometimes  of  con- 
siderable severity,  such  as  malaise,  pain  in 
the  head,  back,  and  limbs,  especially  the 
joints,  leading  sometimes  to  the  suspicion  of 
acute  rheumatism ;  the  temperature  is  raised 
to  100°  or  even  to  104°  F.,  with  a  corre- 
sponding pulse-rate,  and  perhaps  gastric  dis- 
turbance ;  on  the  other  hand,  in  some  cases 
these  symptoms  are  absent,  or  so  slight  as 
to  be  scarcely  appreciable.  After  a  varying 
interval  of  from  one  to  four  days  the 
eruption  appears,  usually  upon  the  backs 
of  the  hands  and  feet,  and  subsequently  in 
crops  upon  the  face,  trunk,  and  rest  of  the 
limbs,  most  abundantly  round  the  most 
painful  joints. 

The  extent  of  distribution  is  very  vari- 
able, sometimes  being  pretty  general,  in- 
cluding even  the  mucous  membranes  ;  at 
others  Hmited  to  one  or  more  regions,  but 
it  is  seldom  absent  from  the  back  of  the 
hands  whatever  other  regions  may  be 
affected.  The  symmetry  is  not  absolute, 
the  eruption  being  sometimes  later  and  less 
developed  on  one  side.  It  commences  in  the 
form  of  deep  red  papules  varying  in  size  from 
a  pin's  head  to  a  small  split  pea,  slightly 
raised  and  obtusely  conical  or  convex  (E. 
papulatum).  These  may  coalesce  into  large 
plateaux,  but  when  discrete  speedily  en- 
large to  the  size  of  tubercles  (E.  tubercu- 
latum or  tuberosum),  and  continuing  to 
develop  peripherally,  the  centre  becomes 
depressed,  of  a  purplish  hue,  and  a  ring  is 
formed  (E.  circinatum,  or  annulare)  ;  still 
enlarging,  and  meeting  adjoining  lesions, 
the  ring  is  broken  and  gyrate  curves  are 
produced  (E.  gji'atum). 

Closely  allied  to  this  is  E.  marginatum, 
which,  beginning  as  a  flat  disc  one  quarter 
or  half  an  inch  in  diameter,  rapidly  enlarges 
a.t  the  periphery,  subsiding  ^ari^assu  at 


the  older  part,  and  joining  with  similar  le- 
sions, the  raised  border  rolls  onwards,  as  it 
were,  and  traverses  the  circumference  of  a 
whole  limb,  or  a  large  part  of  the  trunk, 
leaving  distinct,  fawn-colom-ed  pigmenta- 
tion to  mark  its  course.  Whilst  some  of 
these  changes  are  going  on  in  the  part  first 
attacked,  crops  of  papules  may  be  coming 
out  elsewhere  and  passing  through  the 
same  phases  as  the  older  ones ;  thus  it 
sometimes  occurs  that  many  of  the  varia- 
tions in  the  appearance  above  described 
are  seen  simultaneously  on  different  parts 
of  the  body. 

As  accidental  featm*es,  vesicles  or  bullae 
may  form  on  the  erythematous  lesions 
(E.  bullosum),  or  haemorrhages  may  occur 
into  them,  and  the  affected  extremities  may 
be  generally  oedematous  and  livid.  It  must 
not,  however,  be  supposed  that  the  above 
description  applies  to  aU  cases ;  generally 
the  eruption  stops  short  at  one  or  other  of 
the  phases,  and  often  the  same  kind  of 
eruption  occurs  in  each  succeeding  attack, 
and  in  these  instances  the  separate  names 
mentioned  justify  to  some  extent  their  ex- 
istence. Erythema  papulatum  is  the  most, 
and  E.  marginatum  the  least  common  of 
these  forms. 

Herpes  Iris. — This  eruption  is  con- 
veniently considered  as  a  separate  variety, 
because  the  vesicular  eruption  generally 
occurs  independently  of  the  other  forms ; 
but  it  is  very  closely  allied  to  the  annular 
variety  of  E.  multiforme,  which  may  pre- 
sent similar  concentric  rings  of  various 
colours,  and  is  then  called  E.  iris. 

Symptoms. — The  eruption  is  preceded 
by  a  stinging  and  itching  sensation,  usually 
at  night,  then  a  small,  red,  slightly  raised, 
flat  papule  appears,  and  in  about  twelve 
hours  is  covered  with  a  vesicle,  surrounded 
by  a  narrow  red  line ;  the  lesion  spreads  at 
the  periphery,  the  centre  first  flattening 
and  then  becoming  depressed.  This  is  now 
of  a  violet  hue  ;  outside  is  a  white  raised 
border,  evidently  containing  some  fluid,  and 
beyond  this  is  a  narrow  red  zone  of  hyper- 
aemia.  The  patch  may  be  fi'om  the  size  of 
a  threepenny-piece  up  to  that  of  a  shilling, 
reaching  its  full  development  in  about  a 
week,  and  in  mild  cases  goes  no  farther  ;  but 
after  remaining  for  a  few  days  longer,  the 
fluid  is  absorbed,  the  disc  flattens  down, 
and  leaves  only  a  purplish  stain  behind.  In 
more  severe  cases  a  central  bulla  may  re- 
main, and  there  may  be  several  concentric 
white  and  pink  zones,  separated  by  violet 
zones.  The  bullae  vary  in  size  from  a  millet- 
seed  to  a  walnut,  and  the  patches,  by  coales- 
cence, may  attain  considerable  dimensiofis^ 
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The  eruption  is  symmetrical,  though  it 
may  appear  upon  one  side  before  the  other  ; 
it  occurs  most  frequently  upon  the  extremi- 
ties, especially  upon  the  backs  of  the  hands 
and  arms,  but  may  come  on  the  face,  the 
mucous  membranes  of  the  mouth,  tongue, 
and  eye,  and  in  rare  instances  is  universal, 
and  may  then  be  associated  with  haema- 
turia.  In  another  form  a  bulla  is  seen  sur- 
rounded by  a  ring  of  vesicles,  round  which 
there  may  be  a  second  and  even  a  third 
concentric  ring  of  vesicles,  with  a  zone  of  a 
purplish  hue  between  the  circles.  This  is  the 
form  that  gave  rise  to  the  term  Herpes 
iris,  but  it  is  much  less  common  than  the 
other  kind,  though  essentially  of  the  same 
nature.  The  eruption  by  the  evolution  of 
fresh  lesions  may  last  three  or  four  weeks, 
seldom  longer,  but  is  almost  sure  to  recur, 
often  at  the  same  period  in  the  following 
year ;  and  some  people  have  three  or  four 
attacks  a  year. 

Erythema  Nodosum  is  rarely  seen  in 
adults,  but  is  not  uncommon  in  children. 
The  skin-lesion  is  often  preceded  by  sHght 
febrile  symptoms,  articular  pains,  and 
digestive  disturbance.  The  lesions  come 
out  by  two  or  three  at  a  time,  but  seldom 
exceed  a  dozen,  and  are  oval,  nodelike 
swellings,  from  a  hazel-nut  to  an  egg  in 
size,  occurring  mostly  upon  the  arms  and 
legs,  especially  over  the  tibia  and  ulna,  with 
the  long  axis  in  the  length  of  the  limb. 
They  appear  sometimes  quite  suddenly, 
are  firm  at  first  to  the  touch,  but  soon  give 
a  semi-fluctuating  sensation  to  the  finger ; 
but  they  never  suppurate,  and  are  very 
painful  and  tender.  They  are  at  first  of  a 
purplish  red,  but  as  they  disappear,  go 
through  the  changing  tints  of  a  bruise. 
The  disease  runs  its  course  in  from  two  to 
four  weeks,  and  does  not  recur  in  the  same 
way  as  the  other  exudative  erythemas. 

Pathology. — There  are  strong  grounds 
for  considering  these  affections  to  be  of 
central  vaso-motor  origin,  while  the  imme- 
diate cause  of  the  lesion  is  an  exudation 
from  the  blood-vessels  of  serum  and  leuco- 
cytes, and  in  some  cases  there  is  rupture 
and  extravasation  of  blood  into  the  inflamed 
tissue.  In  a  patch  of  E.  tuberculatum, 
excised  from  the  neck,  the  writer  found  the 
upper  part  of  the  rete  broken  up,  and  the 
space  filled  with  cell-effasion,  very  dense  in 
some  parts,  and  looser  in  others,  as  if  separ- 
ated by  fluid ;  although  the  effusion  was  for 
the  most  part  limited  to  the  rete  and  upper 
part  of  the  corimn,  it  sometimes  extended 
sparsely  to  the  bottom  of  the  corium, 
especially  along  the  hair-follicles  anu  sVveat- 
ducts.    In   some  places   there  was  slight 


thickening  of  the  rete,  and  the  palisade, 
cells  were  stained  with  blood-colouring 
matter.  All  the  phenomena  of  inflamma- 
tion were  thus  present. 

In  Herpes  iris  the  only  difference  from 
E.  annulare  or  iris  is  that  sufficient  fluid  is 
effused  to  make  its  way  through  the  rete, 
and  elevate  the  horny  layer  into  a  vesicle. 

The  pathology  of  E.  nodosum  is  dis- 
puted ;  probably  it  is  of  much  the  same 
character  as  the  others ;  but  it  has  been 
ascribed  to  lymphatic  inflammation,  and 
to  inflammatory  infarction  following  em- 
boHsm  in  the  cutaneous  vessels.  There 
can  be  no  doubt  that  the  exudation,  though 
usually  serous,  is  often  haemorrhagic. 

Diagnosis. — In  a  typical  case  the  mul- 
tiform lesions,  the  acute  course  and  the 
special  features  of  the  lesions,  as  above 
described,  and  their  association  with  articu- 
lar pains,  would  prevent  error.  It  is  when 
there  is  only  a  single  phase  of  the  disease 
present  that  mistakes  may  arise. 

E.  Papulatum,  coming  out  on  the  back 
of  the  wrists  and  upper  part  of  the  face, 
and  attended  with  febrile  symptoms,  may 
give  rise  to  a  suspicion  of  modified  variola, 
especially  if  there  happens  to  be  vesicnla- 
tion  superadded.  The  pain  in  the  back,  if 
any,  would  not  be  so  severe  as  in  variola, 
vomiting  would  be  absent,  the  eruption 
would  not  appear  on  the  third  day  from  the 
onset,  and  would  not  have  the  shotty  feel, 
or  go  on  to  the  formation  of  the  vesicle, 
pustule,  and  scab  of  variola.  From  measles 
it  would  be  distinguished  by  the  absence  of 
the  catarrhal  symptoms,  by  the  rash  being 
more  raised,  not  crescentic,  and  in  many 
cases  the  papules  would  increase  in  size  in 
a  way  those  of  measles  never  do.  It  differs 
from  eczema  papulatum  in  the  large  size 
of  the  papules,  the  duller  red  colour,  their 
being  convex  instead  of  acuminate,  and  in 
the  absence  of  severe  itching.  E.  tuber- 
culatum is  somewhat  like  urticaria,  but 
the  absence  of  itching  and  burning,  which 
is  slight  at  the  most,  and  the  colour, 
which  is  much  deeper  than  the  pink  stage 
of  the  wheal  of  urticaria,  would  certainly 
distinguish  it.  The  large  diffuse  patches 
might  be  mistaken  for  erysipelas ;  but  the 
symmetry  and  the  eruption  being  more 
raised,  and  the  constitutional  symptoms 
not  so  severe,  are  sufficient  points  of  differ- 
ence. There  can  be  no  difficulty  about 
herpes  iris,  as  it  is  so  very  distinctive. 

E.  nodosum  is  also  very  characteristic. 
The  lesions  may,  however,  resemble  syphi- 
litic nodes  ;  but  they  lack  the  hardness  of 
the  true  nodes,  and  are  symmetrical,  while 
nodes  of  the  tertiary  period  are  not,  and 
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the  history  and  other  symptoms  of  syphilis 
would  be  absent. 

The  prognosis  is  good  for  aU  forms  of 
these  erythemata,  and  the  disease  rarely 
lasts  longer  than  from  two  to  four  weeks. 
In  all  but  E.  nodosum  relapses  are  almost 
sure  to  recur  sooner  or  later. 

Treatment. — Since  the  disease  tends  to 
run  spontaneously  a  short  course  towards 
recovery,  active  treatment  is  seldom  re- 
quired ;  a  saline  aperient  may  be  given,  and 
afterwards  ferruginous  tonics,  the  perchlor- 
ide  acting  the  best ;  in  many  cases,  how- 
ever, the  disease  runs  its  own  course  unin- 
fluenced by  drugs.  Guarding  the  patient 
against  changes  of  temperature  is  always 
desirable,  and  when  cases  hang  on  longer 
than  usual,  precaution  and  rest  of  mind 
and  body  are  absolutely  necessary,  and  are 
often  followed  by  immediate  improvement. 
For  local  appUcations,  calamine  lotion,  con- 
sisting of  Pulv.  calaminse  gr.  xl.,  Zinci  oxidi 
gr.  XXX.,  Glycerini  TT\xv.,  Aquae  rosar.  f^j., 
applied  three  or  four  times  a  day,  and 
allowed  to  dry  on,  is  sufficient,  or  if  there 
is  itching  present,  Liq.  carbonis  detergentis 
17|^x.  may  be  added  to  the  above  lotion. 

In  Herpes  iris  a  lotion  of  Liq.  plumbi 
subacetatis  ll^x.to  Aquae  destillataef^j.  allays 
the  itching  and  burning  ;  but  internal  treat- 
ment appears  to  have  no  direct  effect  on  the 
eruption ;  tonics  are,  however,  often  in- 
dicated in  patients  who  are  attacked  with 
this  affection,  and  defects  in  health  should 
be  carefully  sought  for,  and,  if  possible, 
removed. 

In  Erythema  nodosum  resting  the  limbs 
in  a  horizontal  posture  is  necessary,  and 
lead  lotions  afford  some  relief  sometimes, 
being  more  grateful  when  applied  warm. 
Iron  is  often  indicated  after  any  digestive 
■derangement  has  been  dealt  with.  Be  the 
fluctuation  of  the  swelling  ever  so  marked, 
it  should  never  be  opened,  as  absorption 
invariably  takes  place. 

H.  Eadcliffe  Crocker. 

ESCHAROTICS.     See  Caustics. 

ESMARCH'S  BLOODLESS  ME- 
THOD of  operating  has,  besides  reducing 
the  mortahty  of  major  amputations,  ren- 
dered easy  what  were  previously  difficult 
dissections.  He  applies  an  elastic  bandage 
to  the  limb  from  the  toes  or  fingers  up- 
wards, to  beyond  the  site  of  operation, 
with  sufficient  firmness  to  render  the  limb 
bloodless ;  and  where  the  bandage  ends 
he  encircles  the  limb  two  or  three  times 
with  an  elastic  tube.  On  removing  the 
Ijandage,   the   limb  is   found   so   bloodless 


that  operations  may  be  performed  upon 
it  with  the  same  facility  as  upon  the  dead 
subject. 

Esmarch's  elastic  tube  is  provided  with 
a  hook  at  one  end  and  a  chain  at  the 
other ;  another  method  of  fixing  the  tube 
is  to  have  a  tape  attached  to  each  end  of  it, 
by  means  of  which  a  knot  may  be  tied, 
which  it  is  easy  to  undo.  Foulis'  catch  is, 
perhaps,  the  best  method  of  securing  the 
tube  ;  it  consists  of  a  vulcanite  pad,  per- 
forated by  two  holes,  somewhat  less  in 
diameter  than  that  of  the  elastic  tube  ;  one 
of  them  opens  on  the  surface  by  a  slit,  and 
the  tube  is  threaded  through  the  other; 
the  pad  is  placed  over  the  artery,  and  after 
the  limb  has  been  sufficiently  constricted 
by  the  elastic  tube,  the  ends  of  it  are 
pressed  through  the  slit  into  the  tubular 
catch,  by  which  they  are  securely  held  when 
the  traction  is  removed.  To  avoid  the 
severe  constriction  of  the  elastic  tube  in 
long  operations,  an  india-rubber  band,  woimd 
two  or  three  times  round  the  limb,  may  be 
substituted  for  it ;  for  this  purpose,  Nicaise's 
belt,  with  a  hook  attached  to  one  end,  and 
a  number  of  eyes  fixed  to  the  bandage 
behind  it,  is  a  good  contrivance. 

Some  care  is  required  in  applying  the 
elastic  tube  close  to  the  trunk,  as  it  is  liable 
to  sUp.  For  operations  involving  the  upper 
part  of  the  thigh,  it  should  be  wound  once 
or  twice  round  the  limb  as  high  up  as 
possible,  the  ends  crossed  in  front  of  the 
groin,  and  then  carried  round  the  pelvis 
and  fastened  over  the  hypogastrium.  For 
operations  on  the  male  genital  organs,  it 
should  be  wound  round  the  root  of  the 
penis  and  scrotum  together,  and  fastened 
as  above  described.  For  amputations  or 
excisions  of  the  shoulder-joint,  the  tube 
should  be  placed  beneath  the  axilla,  and 
the  ends  drawn  forcibly  upwards  and  fixed 
over  the  acromion  by  a  Foulis'  catch ;  it 
should  be  held  in  position  by  a  broad  hook, 
as  there  is  a  tendency  for  it  to  slip  over  the 
point  of  the  shoulder.  Esmarch  states  that 
previous  to  the  introduction  of  antiseptics 
he  had  reduced  the  mortality  of  his  ampu- 
tations of  the  leg  and  of  the  thigh  from  thirty- 
six  per  cent,  to  eight  per  cent. ;  his  method 
is,  moreover,  extremely  useful  in  dissecting 
operations,  such  as  the  removal  of  deep- 
seated  tumours,  or  the  extraction  of  splinters 
from  the  hands  and  feet.  It  facilitates  the 
examination  of  diseased  joints  and  the 
removal  of  sequestra  from  necrosed  bones ; 
it  renders  major  amputations  possible  with- 
out skilled  assistance,  and  the  elastic  tube 
forms  a  good  popular  tourniquet,  which 
frequently  proves   most    effectual  in    the 
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hands  of  railway  officials,  as  its  use  involves 
no  anatomical  knowledge. 

A  serious  objection,  which  has  been 
raised  against  Esmarch's  method,  is  that 
it  is  followed  by  such  copious  oozing  from 
the  stump  that  the  total  amount  of  blood 
lost  is  not  much  lessened  by  it.  This  after- 
bleeding  has  been  commonly  attributed  to 
vaso-motor  paralysis ;  but  Lister  argues  that 
this  is  hardly  likely  to  occur  when  there  is 
neither  motor  nor  sensory  paralysis,  and 
states  that  when  the  more  even  pressure  of 
an  elastic  band  is  substituted  for  the  tube, 
it  may  be  applied  long  enough  to  cause  the 
afterblush  without  any  affection  of  either 
motion  or  sensation.  He  therefrom  draws 
the  conclusion  that  there  is  a  demand  for 
blood  in  the  tissues,  and  that  this  acts  as  a 
stimulant  which  causes  the  arterial  relaxa- 
tion. This  explanation  does  not  commend 
itself  to  the  mind  of  the  writer,  and  the 
more  probable  explanation  appears  to  him 
to  be,  that  the  functional  activity  of  the 
muscular  fibres  of  the  arteries  is  lowered  on 
account  of  insufficient  supply  of  blood,  and 
that  consequently  they  allow  of  more  than 
usual  dilatation  under  the  pressm-e  of  the 
blood-stream  when  the  bandage  is  removed. 

Cold  has  been  used  to  check  this 
oozing,  but,  in  America,  Brown  has  recom- 
mended, as  preferable  to  both  cold  and 
electricity,  that  the  surface  of  the  stump 
should  be  washed  with  hot  water  at  a  tem- 
perature of  160°  F.  Latterly  Esmarch  has 
adopted  pressure  and  elevation.  Before 
removing  the  tourniquet,  he  secures  all  the 
vessels  he  can  find,  stitches  up  the  flaps, 
applies  the  dressing,  and  bandages  the 
stump  tightly;  he  then  places  the  limb 
in  an  elevated  position,  and  removes  the 
tourniquet.  By  this  procedure,  Esmarch 
states  that  his  method  becomes  absolutely 
bloodless.  The  free  oozing  after  opera- 
tions on  bone  can  be  easily  controlled  by 
pressure.  It  has  been  ui-ged,  on  httle  or 
no  evidence,  that  Esmarch's  method  favours 
sloughing  of  the  flaps,  and  may  cause  para- 
lysis or  gangrene  of  the  limb  ;  and  Weir,  of 
New  York,  has  credited  it  with  a  death  which 
he  attributes  to  overstrain  of  a  fatty  heart. 
It  seems  probable  that  clots  might  be  dis- 
lodged from  thrombosed  veins,  and  foul 
discharges  be  forced  into  the  cellular  spaces 
and  lymphatic  vessels  by  the  elastic  band- 
age, so  that  it  is  better,  in  cases  where 
either  of  these  mishaps  is  possible,  to  sub- 
stitute for  it  simple  elevation  of  the  Hmb. 

Before  the  introduction  of  Esmarch's 
method.  Lister  had  obtained  the  same 
bloodless  condition  of  limbs  by  elevation, 
followed  by  the  application  of  an  ordinary 


tourniquet ;  and  he  has  shown  that  there  is 
another  factor  besides  gravity  which  operates 
when  the  limb  is  raised,  viz.  that  there  is  an 
active  contraction  of  the  arteries,  which  re- 
duces their  calibre  to  nearly  that  of  extreme 
constriction.  Lister's  method,  combined 
with  the  elastic  tube,  is,  perhaps,  the  best 
for  general  appUcation ;  and  it  is  only  in 
cases  where  it  is  desirable  that  the  surgeon 
should  see  clearly  all  the  parts  involved, 
as  in  the  removal  of  sequestra  from  bones 
and  in  deep  dissections,  that  Esmarch's 
method  offers  special  advantages.  The  use 
of  an  ordinary  tom'niquet  is  very  advisable 
in  amputations  where  the  operator  is  short- 
handed  of  good  assistants,  since  by  it  he 
can  control  the  flow  of  blood  in  the  arteries 
as  he  chooses.  Bilton  Pollard. 

ESMARCH'S  INTERRUPTED 

SPLINT,  for  excision  of  the  Wrist,  con- 
sists of  a  plate  of  sheet  iron  for  the  palm  of 
the  hand  and  a  tin  splint  for  the  back  of 
the  forearm,  connected  with  one  another 
by  an  iron  bar  which  arches  backwards 
fr'om  the  fr'ont  of  the  former  to  the  fr'ont  of 
the  latter ;  the  wrist  is  left  quite  exposed, 
and  so  allows  of  an  efficient  antiseptic 
dressing  being  applied.  Esmarch's  inter- 
rupted splint  for  excision  of  the  ankle  is 
made  on  the  same  principle. 

Bilton  Pollard. 


ESMARCH'S     OPERATION". 

Jaws,  Closure  of  the. 


See 


ETHER-SPRAY.— Richardson's  ether- 
spray  apparatus  has  a  narrow-mouthed  6-oz. 
bottle  fitted  with  an  india-rubber  cork, 
pierced  by  two  metal  tubes  lying  close  to 
each  other.  These  p.^e  bent  to  a  right  angle, 
a  short  distance  above  the  cork,  so  that  one 
lies  below  and  in  front  of  the  other.  Each 
terminates  above  in  a  firm  nozzle,  that  of 
the  inferior  tube  being  at  right  angles  to 
the  tube.  The  two  nozzles  are  therefore  at 
right  angles,  and  their  points  are  closely 
approximated.  The  anterior  tube  ends  be- 
low ahnost  at  the  bottom  of  the  bottle,  and 
is  guarded  by  a  fine  strainer  ;  the  posterior 
ends  just  below  the  cork,  above  the  ether. 
Through  the  latter  tube  a  stream  of  air  is 
kept  flowing  by  means  of  a  strong  india- 
rubber  ball-syringe  (worked  by  hand  or 
foot),  and  it  is  rendered  constant  by  passage 
tln-ough  a  distended  elastic  bag,  placed  upon 
the  pipe  leading  from  the  syringe  to  the 
posterior  tube  just  above  the  cork. 

The  apparatus  works  as  follows : — The 
bag  is  kept  tensely  filled  with  air  by  the 
intermittent  working  of  the  syringe,  and 
forces  a  constant  current  into  the  posterior 
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tnbe.  Here  the  stream  divides,  part  pass- 
in<?  down  into  the  bottle  above  the  ether 
and  forcinfj  the  fluid  up  the  anterior  tube, 
but  the  chief  part,  passing  upv^rards  and 
escaping  by  the  superior  nozzle,  blows  the 
ether  issuing  from  the  lower  one  into  a  fine 
spray.  The  rapid  passage  of  the  current  of 
air  over  the  lower  nozzle  tends  to  produce 
a  vacuum  in  the  lower  tube,  and  this  alone 
is  sufficient  to  cause  the  ether  to  rise  to  the 
point. 

The  sulphuric  ether  used  should  be 
absolutely  pure,  of  sp.gr.  0-720-0-722,  i.e.  it 
should  be  that  which  boils  at  the  lowest 
temperatm'e,  volatilizes  most  rapidly,  and 
therefore  abstracts  heat  most  quickly  from 
the  body.  As  easy  tests  of  its  suitabihty 
Eichardson  gives  that  (1)  it  should  be 
neutral ;  (2)  a  drachm  or  two  poured  into 
the  palm  of  the  hand,  warmed  by  breathing 
thi-ough  it,  should  boil  briskly,  causing 
merely  a  sense  of  coldness ;  (3)  blotting 
paper  wetted  with  it,  and  laid  on  a  warm 
hand,  should  be  dry  in  a  minute,  and 
should  retain  no  stain  or  smell. 

Stanley  Boyd. 

EUSTACHIAN   CATHETER— This 

instrument  is  a  tube  rather  more  than  six 
inches  in  length,  made  either  of  silver  or 
vulcanite.  One  end  is  funnel-shaped,  about 
a  quarter-of-an-inch  in  diameter  ;  the  other 
is  cui'ved  at  an  angle  of  135°  to  the  rest  of 
the  catheter  for  about  its  last  inch.  A  ring 
is  fixed  to  the  side  of  the  funnel-shaped 
extremity  corresponding  vnth  the  concavity 
of  the  curved  end,  and  indicates  the  direc- 
tion of  the  point  of  the  catheter  when  it  is 
in  the  naso-pharynx.  Eustachian  catheters 
are  generally  made  of  three  sizes.  The  curve 
of  the  instrument  can  be  altered  at  will  to 
suit  special  cases. 


EXANTHEMATOUS 

See  Jaws,  Diseases  of  the. 


NECROSIS. 


EXCISION  OF  JOINTS.  See  Joints, 

Excision  of. 

EXFOLIATION.     See  Necrosis. 
EXOMPHALOS.       See      Umbilical 

HePwNIA. 

EXOPHTHALMIC  GOITRE.  See 
Thyroid  Gland,  Diseases  of  the. 

EXOSTOSIS.  —  An  exostosis  is  a 
limited  outgrowth  of  bone  fi:om  some  of 
the  osseous  structures  of  the  body.  The 
diffused  periosteal  growth  that  is  often 
left  after  chronic  periostitis  is  not  spoken 
of  as  an   *  exostosis,'  nor  the  osteophytic 


growths  which  occur  around  the  joints  in 
osteo-arthritis. 

Causes. — Nothing  is  known  for  certain 
as  to  the  causation  of  exostoses.  In  some 
cases — and  these  are  nearly  always  of  the 
multiple  symmetrical  variety — they  are 
hereditary.  These  bony  growths  are  of  two 
kinds — the  ivory  and  the  spongy  exostosis. 

The  ivory  or  hard  exostosis  is  developed 
from  the  fibrous  periosteima,  and,  as  in  the 
case  of  the  bones  of  the  skull,  is  due  to 
ossification  in  membrane.  It  occurs  chiefly 
on  the  flat  bones,  such  as  those  of  the  skull, 
orbit,  scapula,  and  pelvis.  As  its  name 
implies,  it  is  of  very  remarkable  density, 
resembling  in  structure  the  cortical  layer 
of  bone  from  which  it  springs.  It  is  gene- 
rally single,  and  causes  Uttle  or  no  incon- 
venience, except  in  rare  instances  when  it 
encroaches  on  a  cavity,  such  as  that  of  the 
skull  or  orbit.  An  ivory  exostosis  growing 
in  the  frontal  region  of  the  skull  may  attain 
an  enormous  size,  and  is  chiefly  known  by 
specimens  in  our  pathological  museums. 

The  spongy  or  cancellous  exostoses  occur 
mostly  at  the  epiphysial  lines  of  the  long 
bones,  are  generally  multiple  and  developed 
from  cartilage,  with  a  thin  layer  of  which 
they  are  most  firequently  covered.  When 
present  in  considerable  numbers  they  are 
generally  distributed  symmetrically,  and 
will  be  met  with  chiefly  at  the  loM'er  ends 
of  the  femora,  at  both  extremities  of  the 
tibia,  and  at  the  upper  end  of  the  humerus. 
They  are  most  frequently  seen  at  puberty, 
and  rarely,  if  ever,  found  after  the  age  of 
twenty-five,  and,  with  the  above  pecu- 
Harities,  will  often  be  found  to  be  hered- 
itary. They  are  composed  of  cancellous 
tissue,  which  is  continuous  with  that  of  the 
bone  on  which  they  are  situated,  the  cor- 
tical layer  at  the  base  of  the  tumour  in 
each  case  being  absorbed.  They  generally 
cease  to  grow  when  the  growth  of  the 
bone  to  which  they  are  attached  is  ar- 
rested. The  thin  cap  of  cartilage  on  the 
surface  then  ossifies,  and  becomes  con- 
tinuous with  the  cortical  bone  of  the  shaft 
upon  which  the  tumour  is  placed.  They 
sometimes,  however,  commence  after  the 
general  growth  has  ceased,  and  then  often 
attain  considerable  size,  becoming  large, 
irregularly  lobulated  tumours,  with  a  com- 
paratively small  peduncle. 

The  subungual  exostosis  is  also  a  spongy 
or  cancellous  bony  growth,  with  a  thin 
covering  of  cartilage.  It  occurs  at  the  free 
border  of  the  nail  of  the  ungual  phalanx  of 
the  great  toe.  It  has  occasionally  been  seen 
on  the  little  toe,  and  a  few  instances  are 
recorded   on  the   distal  phalanges   of   the 
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nand.  It  is  of  some  clinical  importance 
on  account  of  the  frequency  with  which  it 
is  still  mistaken  for  an  ingrowing  toe-nail. 

The  symptoms  of  an  exostosis  need 
scarcely  be  given  ia  detail.  It  is  a  hard, 
bony  outgrowth,  fixed  to  one  of  the  osseous 
structures  of  the  body.  When  it  occurs  on 
the  extremities  and  at  points  of  pressure,  a 
bursa  is  not  infrequently  developed  on  the 
simimit,  which,  with  the  other  soft  struc- 
tures, is  projected  in  front  of  the  exostosis. 
The  secondary  symptoms  which  these  bony 
growths  produce  are  entirely  due  to  the 
position  which  they  may  happen  to  occupy. 
An  exostosis  very  rarely  causes  any  pain 
or  discomfort,  and  very  slowly  increases  in 
size ;  but  when  it  occurs  about  the  frontal 
region  of  the  skull,  and  in  the  neighbour- 
hood of  the  orbit,  it  may  so  displace  the 
eye  as  to  produce  a  hideous  deformity,  and 
at  the  same  time  destroy  the  eyesight. 

The  cancellous  exostosis  in  the  neigh- 
bourhood of  a  joint  may  also  so  interfere 
with  the  movements  of  the  articulation  as 
to  considerably  impair  the  function  of  the 
limb,  or  if  it  be  situated  on  the  inner  side 
of  the  knee,  on  either  the  tibia  or  the 
femur,  it  may  so  diminish  the  patient's 
power  of  grasping  the  saddle  as  to  effec- 
tually prevent  him  from  riding. 

As  regards  their  diagnosis  from  one 
another,  the  cancellous  exostoses  are  gener- 
ally known  from  the  position  they  occupy,  the 
age  at  which  they  appear,  and  from  their 
number,  whilst  the  ivory  exostosis  is  gener- 
ally single,  occurs  only  on  the  flat  bones, 
and  is  seen  at  almost  any  period  of  Ufe. 

Treatment. — From  the  above  account  it 
will  be  seen  that  in  most  cases  an  exostosis 
should  be  left  alone.  An  ivory  exostosis  is 
sometimes  so  hard  as  to  defy  the  best  in- 
struments, and  the  dangers  of  such  an 
operation  as  an  attempt  at  its  removal 
involves,  ought  not  to  be  lightly  incurred. 
If,  therefore,  these  growths  are  producing 
no  inconvenience  and  no  secondary  symp- 
toms, it  is  better  not  to  interfere  with 
them.  But  occasionally  it  becomes  neces- 
sary to  attempt  some  means  of  relief,  and 
the  records  of  cases  tend  to  prove  that  the 
thorough  exposure  of  the  base  of  such  a 
growth,  and  the  application  of  some  mineral 
acid  or  other  escharotic  to  the  peduncular 
part  of  the  exostosis,  is  the  best  and  simplest 
means  of  inducing  necrosis. 

An  inflammatory  action  set  up  at  the 
root  of  an  ivory  exostosis  seems  to  be  a 
surer  method  of  eventually  removing  this 
dense  structure  than  an  attempt  by  violent 
means  to  detach  it  from  the  skull  by  the 
saw  or  chisel.     Occasionally  such  an  ex- 


ostosis has  a  very  small  peduncle,  and  may 
be  easily  detached;  but  should  this  not 
prove  to  be  the  case,  it  is  better  to  try  the 
frequent  application  of  some  escharotic  than 
to  persevere  for  any  length  of  time  with 
surgical  instnmients. 

The  cancellous  exostoses  generally  cease 
to  grow  when  the  skeleton  is  fiilly  developed. 
It  is  therefore  unwise  and  unnecessary  to 
operate  in  these  cases,  except  when,  from 
the  position  of  the  exostosis,  the  fimction  of 
the  limb  is  seriously  impaired — as,  for  ex- 
ample, on  account  of  its  proximity  to  the 
knee-joint,  the  articulation  which  is  most 
frequently  affected  in  this  way.  Or,  again, 
in  the  case  of  great  pain  and  frequent 
neuralgia  from  the  pressure  of  the  exostosis 
upon  a  nerve.  For  these  reasons,  and  for 
the  deformity  which  it  occasionally  pro- 
duces, an  operation  for  its  removal  may 
have  to  be  undertaken.  In  most  cases  the 
excision  may  be  easily  and  quicldy  accom- 
pHshed,  the  base  being  of  soft  consistence 
and  small  dimensions  ;  in  others  the  point 
of  attachment  being  wide  and  of  great 
density,  the  removal  may  involve  the  use 
of  many  instruments  and  considerable 
force.  The  operator  should  provide  himself 
with  different  forms  of  cutting  bone-forceps, 
chisels  and  mallet,  various  kinds  of  small 
saws,  and  a  chain-saw.  Sometimes  the 
pedicle  has  proved,  on  exposure  of  the 
growth,  to  be  formed  of  tough,  fibrous 
tissue,  which,  on  account  of  its  shortness 
and  strength,  has  allowed  no  perceptible 
mobility  to  the  exostosis  till  the  soft  parts 
have  been  divided  and  the  tumour  com- 
pletely exposed.  The  scalpel  will,  in  such  a 
case,  be  the  only  instrument  necessary  to 
complete  the  operation. 

In  using  instruments  close  to  a  joint  or 
a  large  vessel,  the  operator  must  be  careful 
to  work  with  the  cutting  edge  directed  away 
from  the  point  of  danger. 

The  subungual  exostosis  should  be  re- 
moved with  the  gouge  or  sharp  spoon  after 
an  incision  has  been  made  through  the  soft 
parts  round  its  base,  so  that  the  horny 
cuticle  and  cartilaginous  cap  on  its  summit 
may  be  taken  away  at  the  same  time.  If 
this  cartilaginous  cap  is  not  removed,  the  ' 
growth  is  likely  to  return. 

The  operations  are  now  almost  invari- 
ably conducted  with  antiseptic  precautions, 
but  the  dressings  may  be  of  dry  absorbent 
wool  (iodoform  or  salicylic)  or  of  wood  wool 
(corrosive  sublimate),  contained  in  con- 
venient bags  made  from  muslin  which  has 
been  similarly  prepared.  This  application  ' 
may  be  retained  for  a  few  days,  and  can 
in  most   cases,   after   the   first   change  of 
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dressing,  be  left  till  the  healing  is  com- 
plete, as  the  tissues  generally  unite  by  first 
intention. 

There  is  now  much  less  fear  of  dangerous 
consequences  fi:om  these  operations,  which 
must,  as  a  rule,  involve  the  cancellous 
tissue  of  bone,  than  there  was  in  former 
days.  The  dread  of  suppuration  in  the 
veins  of  the  cancellous  tissue  led  to  the 
trial  of  the  subcutaneous  division  of  the 
n,eck  of  the  growth,  and  also  of  fracture  of 
its  neck  by  external  force  without  incision 
of  the  soft  parts.  The  loose  body  was  then 
daily  moved  to  prevent  its  reunion.  But 
the  operation  has  fallen  out  of  favour  in 
recent  years,  partly  because  it  not  un- 
frequently  failed,  and  partly  because,  with 
modern  methods  of  operating  and  dressing, 
the  free  exposure  of  the  bone  and  its  section 
in  an  open  wound  are  very  rarely  followed 
by  suppuration  of  the  medullary  canal  and 
its  consequences.  H.  H.  Glutton. 

EXTENSION.     See  Dislocations. 

EXTRACTION    OF  TEETH.— The 

roots  of  a  great  many  teeth  are  of  such  a 
shape  that,  were  they  implanted  in  rigid,  im- 
yielding  bone,  they  could  not  be  extracted 
at  all.  The  art  of  skilful  extraction  lies  in 
a  knowledge  of  the  directions  in  which  the 
bone  around  a  normal  root  will  besi  yield, 
and  in  quick  recognition  by  the  sense  of 
touch  of  any  alteration  in  this  respect  in- 
duced by  abnormal  curvatures  of  the  roots. 
The  blades  of  tooth-forceps  should  be  thin, 
almost  sharp-edged ;  they  should  be  Hghtly 
closed  upon  the  tooth,  and  then  forcibly 
driven  up  so  as  to  pass  deeply  between 
the  tooth  and  the  gum,  right  down  to  and 
a  little  within  the  edge  of  the  socket.  It  is 
never  necessary  nor  desirable  to  lance  the 
gum  previously,  save  in  the  case  of  lower 
wisdom  teeth,  to  the  necks  of  which  a  tough 
gum  is  sometimes  strongly  adherent  and 
might  be  torn  in  the  removal  of  the  tooth. 
As  the  outer  alveolar  plate  is  much  thinner, 
and  thus  more  yielding,  than  the  inner,  the 
first  movement  should  be  inwards,  so  as  to 
sHghtly  disengage  the  outer  portion  of  the 
root  from  its  socket,  and  then  much  more 
extensively  outwards,  the  extraction  of  the 
tooth  being  accomplished  almost  -udthout 
any  direct  pulling.  As  exceptions,  the  four 
upper  incisors,  having  cylindrical  roots,  may 
be  best  disengaged  by  rotation,  and  lower 
wisdom  teeth  wiU  often  move  inwards  more 
easily  than  outwards  ;  their  roots  are  often 
strongly  curved  backwards,  in  which  case 
the  elevator  is  the  most  appropriate  instru- 
ment for  their  removal. 


The  bone  of  the  alveolar  borders  is  very 
intolerant  of  injury,  and  seems  to  have 
Httle  recuperative  power,  so  that  the  exfolia- 
tion of  small  fragments  of  the  socket  not 
rarely  results,  especially  where  unusual 
force  has  been  used;  an  ostitis  involving 
the  whole  socket  and  causing  much  pain  is 
a  less  common  sequela.  Little  can  be  done 
for  these  conditions  save  fomentation  and 
the  abundant  use  of  disinfectants,  such 
as  Condy's  fluid.  See  Alveolus,  Frac- 
ture of  the. 

Such  compUcations  are  more  apt  to  en- 
sue when  there  has  been,  prior  to  the  ex- 
traction, acute  inflammation  ;  but  it  is  quite 
a  mistake  to  suppose  that  it  is  desirable  to 
wait  for  the  subsidence  of  all  swelling  and 
inflammation  before  resorting  to  the  ex- 
traction of  the  tooth  ;  for  though  the  healing 
may  be  slower,  nevertheless  it  is  a  far 
shorter  road  to  relief  than  to  wait  for  the 
inflammation  to  wear  itself  out  and  then  to 
extract — a  method  of  practice  which  results 
in  much  needless  suffering. 

The  accidents  most  liable  to  happen  are 
the  fracture  of  portions  of  the  alveolus,  the 
accidental  removal  of  more  than  one  tooth, 
the  passage  of  a  root  into  the  antrum,  its 
escape  from  the  instrument  down  the  oeso- 
phagus or  the  trachea,  or  excessive  haemor- 
rhage. Fractured  alveolus  pressed  back  into 
position  commonly  stays  there  without  sup- 
port, and  reunites ;  a  tooth  removed  by  mis- 
take and  promptly  replaced  in  its  socket 
also,  in  the  majority  of  cases,  refastens ;  a 
root  may  generally  be  got  out  of  the  antrum 
by  forcible  syringing,  after  enlargement  of 
the  opening,  and  the  swallowing  of  a  tooth 
is  not  likely  to  lead  to  any  harmful  result.  A 
tooth  is  very  unlikely  to  get  through  the 
glottis  unless  the  patient  is  under  an  anaes- 
thetic ;  of  the  cases  on  record,  most  have 
terminated  by  the  tooth  being  coughed  up 
after  a  longer  or  shorter  interval,  but  some 
few  cases  of  serious  and  even  fatal  mischief 
having  been  set  up  in  the  lung  have  oc- 
curred. 

Haemorrhage  is  best  treated  by  mecha- 
nical means,  aided  by  astringents ;  strong 
caustic  applications,  Hke  perchloride  of  iron, 
leaving  a  surface  not  capable  of  speedy 
healing,  even  if  they  do  not  create  fresh 
bleeding  surfaces  more  difficult  to  control 
than  the  tooth- socket.  The  extracted  tooth 
itself  makes  an  admirable  plug,  or  the 
socket  may  be  plugged  with  fragments  of 
moistened  matico-leaf,  and- firm  pressure 
made  upon  it  by  a  roll  of  lint  held  in  posi- 
tiion  by  the  opposing  teeth.  If  this  be  care- 
fully done  it  is  very  rare  for  further  measures 
to  be  called  for.  Charles  Tomes. 
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EXTEA-UTERINE  FGETATION. — 

This  term  signifies  the  development  of  a 
fetus  either  entirely  beyond  the  anatomical 
limits  of  the  uterus,  or  at  least  away  from 
the  true  uterine  cavity.  Cases  of  fcEtation 
in  one  horn  of  a  bicomute  uterus,  or  in  a 
pouch  forming  a  diverticulum  from  the 
cavity  of  the  uterus,  cannot  be  strictly 
considered  as  belonging  to  this  pathological 
condition.  In  a  very  large  majority  of  the 
recorded  cases  of  extra-uterine  foetation, 
the  Fallopian  tube  was  the  seat  of  the  ab- 
normal pregnancy,  and  some  authorities 
believe  that  nearly  all  the  other  varieties 
are  primarily  tubal.  The  different  forms 
of  extra-uterine  foetation  or  gestation  are  : — 
(1)  Tubal  gestation,  including  the  tubo- 
uterine  or  '  interstitial,'  tubo-ovarian,  and 
tubo- abdominal  varieties.  (2)  Ovarian  ges- 
tation, the  existence  of  which,  in  the  literal 
sense  of  the  term,  is  doubted  by  many 
pathologists.  (3)  Abdominal  and  pelvic 
gestation,  including  all  cases  where  the 
ovum  is  entirely,  or  almost  entirely,  dis- 
connected from  the  uterus,  tube,  or  ovary. 
This  variety  may  include  cases  where  the 
ovum  lies  between  the  two  folds  of  the 
broad  ligament.  Systematic  writers  make 
separate  varieties  out  of  cases  where  the 
placenta  has  been  found  in  the  uterus,  the 
foetus  lying  in  the  Fallopian  tube  or  in  the 
abdominal  cavity,  the  umbilical  cord  pass- 
ing along  the  tube. 

The  occurrence  of  extra-uterine  foetation 
has  been  proved  by  actual  dissection  to  be 
associated,  in  many  cases,  with  obstruction 
of  the  canal  of  the  Fallopian  tube,  and  con- 
sequent arrest  of  an  impregnated  ovum  by 
mechanical  agencies,  such  as  the  pressure 
of  inflammatory  bands  of  adhesion,  kink- 
ing or  extreme  angular  flexion  of  the  tube 
from  various  causes,  and  morbid  growths 
either  within  the  canal  or  at  its  uterine 
orifice.  Various  sexual  and  menstrual 
irregularities  have  been  given  as  causes 
of  extra-uterine  pregnancy,  but  seldom  on 
satisfactory  evidence.  It  has  been  alleged 
that  excessive  manual  labour  shortly  after 
conception  may  bring  about  this  condition. 
After  a  twin  conception,  it  is  very  probable 
that  one  of  the  ova  may  obstruct  the  other 
in  its  passage  along  the  tube  ;  as,  in  nearly 
four  and  a  half  per  cent,  of  a  series  of  five 
hundred  cases,  extra-uterine  foetation  was 
coincident  with  uterine  pregnancy.  It  has 
been  maintained  by  some  authorities  that 
the  uterus  is  the  normal  seat  of  conception, 
and  that  spermatozoa  do  not  naturally  per- 
meate the  Fallopian  tubes  in  women,  but, 
on  the  contrary,  are  prevented  firom  enter- 
ing them.     According  to  this  theory,  it  is 


only  when  chronic  morbid  changes  in  the 
tubes  have  brought  about  dilatation  and 
changes  in  their  mucous  membrane,  that 
the  passage  of  spermatozoa  along  their 
canals  is  possible,  and  then  one  of  these 
organisms  may  readily  encounter  an  ovum, 
and  impregnate  it.  The  fertilised  ovum 
immediately  adheres  to  the  mucous  surface 
with  which  it  happens  to  be  in  contact,  and 
tubal  pregnancy  is  the  result.  Extra-uterine 
foetation  is  most  frequent  in  multiparse  ;  but, 
in  a  considerable  proportion  of  recorded 
cases,  the  abnormal  gestation  had  occurred 
either  at  the  first  pregnancy  and  long  after 
marriage,  or  at  a  long  interval  after  a  pre- 
vious pregnancy. 

Tubal  Gestation. — As  the  ovum  passes 
from  the  ovary  to  the  uterus  through  the 
tube,  it  is  not  surprising  that  it  should  be 
arrested,  under  some  of  the  above-mentioned 
conditions,  in  some  part  of  the  Fallopian 
tube,  developing,  if  impregnated,  into  a  foetus. 
A  more  or  less  spherical  tumour  is  then 
formed  in  some  part  of  the  course  of  the 
tube.  It  contains  the  foetus,  and  generally 
the  placenta,  but  is  not  lined  with  a  true 
decidua.  In  rare  cases  the  placenta  has  been 
found  in  the  uterus,  the  umbiHcal  cord  pass- 
ing into  the  tube.  After  the  death  of  the 
foetus,  the  placenta  sometimes  lives  and  hy- 
pertrophies. The  uterus  almost  alwaj^^s  en- 
larges, probably  always  when  the  pregnancy 
is  at  all  advanced ;  a  decidua  forms  within 
its  cavity,  and  in  the  few  cases  where  it  has 
been  reported  absent,  it  had  probably  been 
passed  unnoticed.  The  walls  of  the  cyst 
containing  the  foetus  are  thin  and  tense, 
and  tend  to  rupture  between  the  third  and 
fifth  months,  not  half  the  cases  carrying  the 
child  to  term.  The  nearer  the  cyst  hes 
towards  the  uterine  end  of  the  tube,  the 
earher  will  be  the  rupture.  The  muscular 
tissue  in  the  cyst-wall  probably  causes 
partial  separation  of  the  placenta  by  con- 
traction, and  the  consequent  haemorrhage 
distends  the  cyst  till  it  bursts.  After  rup- 
ture, life  may  be  prolonged  until  a  second 
or  third  recurrence  of  haemorrhage  ;  or  the 
bleeding  may  cease,  and  the  patient  re- 
cover. 

TUBO-UTERINE  OR  '  INTERSTITIAL'  GESTA- 
TION.— These  terms  are,  in  reality,  sjnonj- 
mous.  An  ovum  discovered  in  the  uterine 
wall  can  only  have  been  developed  in  the 
uterine  portion  of  the  tube  or  in  a  uterme 
pouch.  On  the  other  hand,  as  the  calibre 
of  that  part  of  the  tube  is  very  narrow,  it 
is  probable  that,  when  a  foetus  develops 
within  it,  partial  rupture  will  soon  occur, 
so  that  the  foetal  sac  will  be  brought  into 
direct  relation  with  the  uterine  wall.     Six 
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Bpecimens,  described  as  '  interstitial '  ges- 
tation, are  to  be  found  in  London  museums. 
In  four  out  of  these,  the  condition  of  the 
affected  parts  is  intelligibly  displayed,  and 
in  aU  these  four  the  tubal  origin  of  the 
'  interstitial '  cyst  is  self-evident.  A  tortu- 
ous condition  of  the  uterine  portion  of  the 
Fallopian  tube  has  been  proved  to  be  a  pre- 
disposing cause  of  this  variety  of  abnormal 
gestation.  As  the  uterine  tissue  aroimd 
this  portion  of  the  tube  is  thinner  than  in 
any  other  part  of  the  uterus,  rupture  of  a 
tubo-uterine  cyst  generally  occurs  very 
early.  However,  as  the  stimulus  of  gesta- 
tion always  causes  a  certain  amount  of 
hj'pertrophy  of  the  uterine  tissue,  the  walls 
of  the  sac  are  sometimes  of  considerable 
thickness.  Although  pathologically  tubal, 
this  form  of  abnormal  gestation  is,  surgi- 
cally, uterine  ;  the  removal  of  part  of  the 
cyst,  or  even  mere  incision,  without  wound- 
ing part  of  the  uterus  being,  of  necessity, 
impossible.  As  a  part  of  the  cyst  bulges 
into  the  true  cavitj''  of  the  uterus,  there  is 
a  possibiUty  that  the  ovum  may  be  dis- 
charged into  the  uterus,  as  certain  clinical 
records  would  appear  to  prove  ;  and  should 
the  abnormaUty  of  gestation  be  diagnosed, 
the  surgeon  will  have  the  opportunity  of 
incising  the  layer  of  uterine  tissue  which 
divides  the  foetus  from  the  uterine  ca\dty. 

TUBO- OVARIAN  AND   OVARIAN  GESTATION. 

The  possibility  of  ovarian  gestation  has 
been  much  disputed.  A  foetal  sac,  which  is 
apparently  in  the  outer  or  lower  part  of  the 
ovary,  may  very  possibly  be  tubal ;  for  the 
Fallopian  tube  does  not  naturally  lie  en- 
tirelj'^  above  the  ovary.  Its  outer  part, 
including  the  dilated  portion  close  to  the 
fimbriae,  descends  and  bulges  behind  the 
ovary ;  hence  the  fimbriae  lie  on  the  outer 
surface  of  that  organ,  the  lower  even  reach- 
ing its  inferior  aspect,  whilst  the  longest, 
the  '  ovarian  fimbria,'  actually  ascends  the 
surface  of  the  ovary,  instead  of  descending 
as  represented  in  most  diagrams.  When 
the  fimbriae  are  matted  together  from 
morbid  changes,  and  the  tube  obstructed 
and  dilated,  it  will  be  found  that  half  the 
dilated  tube  coils  round  the  outer  and  lower 
aspect  of  the  ovary.  In  the  same  manner, 
when  a  foetus  develops  within  the  fim- 
briated extremity  of  the  tube,  it  forms  a 
tumour  lymg  external  to,  or  even  partly 
below,  the  ovary,  and  often  encroaches  on 
ovarian  tissue.  Many  observers,  not  cog- 
nisant of  the  above  fact,  have  taken  tubo- 
ovarian  for  ovarian  pregnancy.  The  writer 
once  dissected  the  uterus  and  appendages 
in  a  case  where  a  i^atient  had  died  fi:om 
rupture  of  an  extra-uterine  cyst,  the  exist- 


ence of  which  had  been  unsuspected  during 
life,  amenorrhcea  having  existed  for  a  year, 
and  the  cyst  having  felt  like  a  multilocular 
ovarian  tumour.  The  ovarian  ligament 
appeared  to  run  from  the  uterus  to  the 
inner  surface  of  the  cyst ;  a  cardinal  proof, 
in  most  cases,  that  a  tumour  springing 
from  the  uterine  appendages  is  truly 
ovarian.  But  on  dissection  it  was  found 
that  the  tissue  on  which  the  ovarian 
ligament  ran  was  a  small  and  distinct 
ovary,  squeezed  flat  between  the  uterus 
and  the  cyst,  to  which  it  was  soldered  by 
adhesions.  The  cj'-st  was  distinctly  tubal. 
This  squeezing  up  of  the  ovary  may  be  seen 
in  early  stages  of  tubal  gestation.  Hence 
the  writer  is  compelled  to  distrust  the  evi- 
dence of  several  authorities  as  to  the  occur- 
rence of  cases  of  ovarian  pregnancy  in  their 
practice,  based  on  the  fact  that  the  ovarian 
ligament  ran  on  the  sm-face  of  the  cyst. 
Tubo-ovarian  pregnancy  signifies  gestation 
in  the  outermost  part  of  the  tube,  and  in 
this  variety  the  tissue  of  the  ovary  is  rapidly 
encroached  upon  by  the  sac. 

Abdominal  Gestation. — It  has  been 
doubted  whether  an  ovum  can  drop  out  of 
the  Fallopian  tube  after  impregnation,  and 
fall  into  the  peritoneal  cavity ;  and  it  is  not 
certain  that  an  unimpregnated  oviun  c£in 
be  fertilised  after  straying  on  to  the  peri- 
toneum, although  it  has  been  stated,  upon 
good  authority,  that  spermatozoa  have  been 
found  on  the  surface  of  that  serous  mem- 
brane near  the  uterus,  and  that,  in  tubal 
pregnancy  of  one  side,  the  corpus  luteum 
corresponding  in  its  degree  of  development 
to  the  abnormal  pregnancy  has  been  found 
in  the  opposite  ovary.  The  great  majority 
of  cases  of  abdominal  gestation  arise  firom 
rupture  of  a  tubal  cyst.  True  pelvic  or 
broad-hgament  gestation  must  be  included 
in  this  category.  Rupture  of  the  tube  along 
its  free  surface  is,  as  a  rule,  followed  by 
haemorrhage  and  death  of  the  foetus  at 
least ;  whilst,  should  the  foetal  cyst  be  rent 
between  the  two  layers  of  the  broad  Hga- 
ment  as  they  pass  under  the  tube,  the 
embryo  might  readily  escape  into  the  cellu- 
lar tissue  of  the  Hgament,  which  would  offer 
resistance  to  haemon-hage.  Its  life  might 
then  be  spared,  and  it  would  develop  in 
its  new  cavity,  forming  a  tumour  that  would 
soon  become  partly  abdominal.  Should  the 
foetus  survive  rupture  of  the  tube  along  its 
free  sm-face,  true  abdominal  gestation  would 
occur.  The  placenta  in  these  cases  is  some- 
times found  adherent  to  some  of  the  ab- 
dominal viscera.  When  it  becomes  attached 
to  the  serous  coat  of  the  intestine,  the 
mucous    membrane  of  the  latter  tends  to 
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become  congested ;  and  if  the  foetus  should 
die,  the  placental  vessels  may  convey  septic 
material  from  the  intestines  to  the  foetal 
tissues.  Hence,  as  Freimd  has  pointed 
out,  diarrhoea  or  dysentery  followed  by 
symptoms  of  septicaemia  in  cases  of 
extra  -  uterine  pregnancy,  afifords  strong 
evidence  that  the  placenta  is  adherent  to 
intestine. 

Symptoms  and  Diagnosis. — The  exist- 
ence of  extra-uterine  pregnancy  has  been 
repeatedly  diagnosed  before  rupture  of  the 
cyst,  but  in  many  cases  the  symptoms  have 
misled  the  most  experienced  authorities. 
In  the  earlier  stages,  it  is  the  pregnancy 
that  is  most  in  evidence ;  in  the  later,  the 
tumour.  When  a  woman  believes  herself 
to  be  pregnant,  or  has  ceased  to  menstruate 
for  two  or  three  months,  and  suffers  from 
crampy  or  colicky  pains  in  the  hypogas- 
trium,  or  in  one  iliac  fossa,  pains  of  marked 
severity,  and  more  or  less  paroxysmal,  there 
is  always  good  reason  to  suspect  extra- 
uterine pregnancy,  especially  if  the  woman 
has  never  been  pregnant  before,  or  not  for 
many  years.  If  there  be  characteristic 
changes  in  the  breasts,  with  discolouration 
of  the  vulva,  enlargement  and  partial  dis- 
placement of  the  uterus,  and  the  formation 
of  a  tumour  which  can  be  detected  above 
the  pubes,  or  on  one  side  of  Douglas's 
pouch,  the  diagnosis  of  extra-uterine  preg- 
nancy will  be  aU  but  certain.  Subsequent 
symptoms  of  abortion,  with  the  discharge 
of  a  decidua,  but  no  ovum,  will  be  of  grave 
import  in  such  a  case,  being  the  harbinger 
of  rupture  of  the  cyst.  If  the  abnormal 
pregnancy  be  advanced,  a  soft  tumour,  re- 
sembling a  pregnant  uterus,  may  generally 
be  detected  in  the  abdomen,  the  uterus 
being  found  on  vaginal  examination  to  be 
more  or  less  enlarged,  but  separate  from 
the  tumour.  Should  a  so-called '  placental ' 
souffle,  and,  above  all,  the  foetal  heart- 
sounds,  be  heard  on  auscultation  over  the 
tumour,  the  nature  of  the  case  will  be  very 
evident.  Active  foetal  movements,  per- 
ceptible through  the  abdominal  walls,  do 
not,  in  themselves,  constitute  an  important 
proof  of  extra-uterine  pregnancy,  as  they 
are  usually  observed  in  normal  gestation 
when  the  patient's  abdominal  walls  are 
thin.  Kupture  of  the  cyst  gives  rise  to 
severe  pain,  collapse,  and  all  the  symptoms 
of  intra-abdominal  haemorrhage.  It  may, 
in  rare  cases,  cause  instantaneous  death ; 
more  frequently  the  patient  rallies  for  a  few 
hours  or  days,  and  sinks  under  a  return  of 
the  symptoms.  Schroder  and  Freund  have 
shown  that  spontaneous  recovery  is  not  so 
infrequent  as  was  once  supposed.    In  cases 


of  fatal  rupture  of  the  cyst,  murder  or 
suicide,  especially  by  poison,  may  be  sus- 
pected when  the  true  nature  of  the  patient's 
case  has  been  overlooked;  but  the  real 
character  of  the  accident  may  be  proved 
with  facUity  by  a  carefahy  conducted 
necropsy. 

On  the  other  hand,  many  of  the  above 
important  sjTDaptoms  may  be  masked  or 
absent.  Menstruation  had  ceased,  in  one 
case  under  the  writer's  observation,  for 
twelve  months  before  fatal  rupture  of  a 
tubal  cyst ;  and  it  has  in  several  cases  per- 
sisted— as  in  one  instance  where  rupture 
occurred  during  coition,  in  a  patient  who 
was  suckling,  and  in  whom  the  catamenia 
had  not  been  suppressed  during  lactation,  the 
last  period  having  ceased  two  days  before 
the  accident.  Occasional  haemorrhage  from 
the  uterus  is  frequent  during  extra-uterine 
gestation,  and  has  been  mistaken  for  men- 
struation. The  death  of  an  extra -uterine 
foetus  at  term  causes  symptoms  of  what 
is  known  as  missed  labour.  When  such 
symptoms  as  labour-pains  and  haemorrhage 
from  the  uterus,  with  no  subsequent  ex- 
pulsion of  a  foetus,  are  observed,  it  must  be 
remembered  that  retention  of  a  dead  foetus 
in  the  uterus  after  term  is  not  proven, 
whilst  the  retention  of  a  dead  extra-uterine 
foetus  in  the  abdominal  cavity  for  months 
or  years  has  been  repeatedly  observed. 

The  coHcky  pains  are  sometimes  absent, 
especially  in  the  abdominal  and  tubo- 
ovarian  varieties  of  abnormal  gestation ; 
they  are  also  met  with  in  certain  chronic 
uterine  and  ovarian  affections.  The  changes 
in  the  breasts  and  vulva  may  be  obscure  or 
absent  in  the  earlier  stages  of  extra-uterine, 
as  in  the  same  periods  of  normal  preg- 
nancy. In  several  cases,  of  which  accurate 
clinical  records  exist,  the  uterus  was  not 
enlarged,  and  was  but  little,  if  at  all,  dis- 
placed. The  foetal  cyst  is  not  always  easy 
to  detect,  especially  in  stout  subjects.  In 
true  abortion  the  ovmn  may  escape  un- 
detected, and  the  presence  of  an  enlarged 
ovary  may  mislead  the  practitioner.  The 
tumour,  when  large,  may  readily  be  taken 
for  an  ovarian  or  a  uterine  growth,  especially 
if  the  foetus  be  dead,  so  that  the  souffle  and 
heart-sounds  are  absent,  and  if  the  other 
physical  signs  of  pregnancy  be  wanting. 
The  co-existence  of  extra-uterine  foeta- 
tion and  abdominal  or  pelvic  tumour,  may 
greatly  increase  the  difficulties  of  dia- 
gnosis. A  soiiffle  is  occasionally  heard  in 
large  soft  uterine  fibroids.  In  one  case,  an 
abdominal  tumour  and  a  gravid  uterus 
were  detected  in  the  same  patient.  Foetal 
heart-soimds  could  be  heard  on  auscultation 
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of  the  uterus,  but  not  when  the  stethoscope 
was  applied  to  the  tumour.  The  ultimate 
course  of  the  case  showed  that  twin  preg- 
nancy had  occurred,  the  extra-uterine  foetus 
having  died. 

Rupture  of  the  cyst  produces  pelvic 
hsematocele  in  cases  where  the  patient  sur- 
vives the  accident  for  a  few  days ;  in  one 
case,  at  least,  a  hsematocele  formed  through 
another  cause  whilst  tubal  pregnancy  ex- 
isted. The  absence  of  coma  and  dyspnoea 
distinguishes  the  symptoms  of  haemorrhage 
after  rupture  of  the  cyst  from  intracranial 
and  intrathoracic  haemorrhage,  but  its  dis- 
tinction from  intra-abdominal  haemorrhage, 
due  to  other  causes,  will  depend  on  a  careful 
consideration  of  the  history  of  each  indi- 
vidual case,  and  is  often  impossible.  Lastly, 
the  symptoms  produced  by  the  retention 
of  an  extra-uterine  foetus  beyond  term  are 
often  very  puzzling ;  there  must  of  neces- 
sity be  an  abdominal  tumour;  and  if  the 
contents  be  discharged  through  a  commu- 
nication with  the  intestine,  bladder,  vagina, 
or  abdominal  wall,  portions  of  the  foetus 
will  be  recognised.  "When,  however,  the 
foetus  has  undergone  degenerative  changes, 
with  simultaneous  atrophy  of  the  placenta, 
the  tumour  may  resemble  a  uterine  fibroid 
growth,  a  dermoid  ovarian  cyst,  or  even  a 
mahgnant  tumour  of  the  omentum  or  ab- 
dominal viscera.  A  calcified  fibroid  tumour 
and  a  *  Uthopaedion '  closely  resemble  each 
other  to  the  touch.  Here  again,  the  sur- 
geon must  rely  as  much  upon  history  as 
upon  physical  signs. 

Treatment.  —  Extra-uterine  foetation  is 
a  very  grave  affection.  Rupture  of  the  cyst 
at  or  after  the  third  month  is  the  most  fre- 
quent termination  of  the  case ;  and  this 
accident,  though  not  so  surely  fatal  as  was 
once  supposed,  very  frequently  causes  the 
patient's  death.  If  the  patient  survive  the 
full  term,  she  must  incur  niunerous  risks 
through  the  presence  of  a  dead  foetus  in  the 
abdominal  cavity.  Diagnosis  is  not  always 
easy,  as  has  been  explained ;  but  a  simple 
exploratory  incision  through  the  abdominal 
walls — an  operation  which  experience  has 
shown  to  be  almost  free  from  risk  when 
antiseptically  performed — will  prove  the 
nature  of  the  case ;  and  it  must  be  remem- 
bered that  many  diseases  which  have  been 
taken  for  extra-uterine  foetation  are  equally 
or  stni  more  suitable  for  operative  mea- 
sures. Before  speaking  of  the  radical  cure 
of  this  affection  by  removal  of  the  foetus 
through  an  abdominal  incision,  it  must  in 
the  first  place  be  observed  that,  when  ab- 
normal gestation  of  this  class  is  suspected, 
the  patient  must  be  kept  at  rest  as  much 
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as  possible.  To  allay  the  crampy  pains, 
opiates,  especially  hypodermic  injections  of 
morphia,  are  of  high  value.  Inhalations 
of  chloroform  are  not  advisable,  as  the 
struggling  before  anaesthetisation,  and  the 
frequent  vomiting  afterwards,  might  cause 
rupture  of  the  cyst.  An  abdominal  belt, 
light  diet,  and  a  regular  daily  action  of  the 
bowels,  are  further  requisites  in  cases  of 
this  kind.  It  is  certain  that  these  paUiative 
measures  have  sometimes  saved  the  pa- 
tient, if  we  may  trust  the  diagnostic  powers 
of  several  obstetricians,  the  foetus  perishing 
early  in  the  pregnancy  and  its  sac  shrivel- 
ling up. 

Incomplete  operative  measures  cannot 
be  said  to  have  yielded  a  favourable  series 
of  results,  although  all  have  saved  life  in 
a  few  cases.  Among  these  measures  are — 
killing  the  embryo  by  strong  electric  shocks 
or  galvano-puncture,  injections  of  narcotics 
into  the  cyst,  puncture  of  the  cyst  in  order 
to  destroy  the  embryo  by  drawing  off  the 
liquor  amnii,  and  removal  of  the  embryo 
by  section  of  the  vagina  with  the  galvanic 
cautery.  This  last  operation  is  neither  easy 
nor  safe  ;  it  is  done  in  a  region  which  can- 
not be  thoroughly  exposed  to  light,  and 
where  manipulation  is  very  difficult.  A 
powerful  electric  shock,  sufficient  to  cause 
the  death  of  an  adult  by  its  stimulation  of 
the  inhibitory  fibres  of  the  pneumogastric 
nerve,  might  have  little  or  no  effect  on  a 
foetus,  which  has  no  inhibitory  apparatus. 
This  form  of  electricity  has,  moreover,  often 
proved  a  failiu'e  in  recorded  cases.  Elec- 
trolysis has  also  failed  in  its  object;  in  one 
case  the  foetus  survived  its  influence  after 
tapping  and  morphia  injections  had  been 
tried  for  the  same  purpose.  A  foetus  has 
survived  the  injection  of  two  grains  of 
morphia.  Drawing  off  the  liquor  amnii  is 
stni  recommended  by  distinguished  autho- 
rities ;  it  is  not  a  difficult  proceeding,  but 
does  not  always  kiU  the  foetus,  however 
completely  the  fluid  be  removed,  and  it  not 
unfrequently  results  in  the  death  of  the 
patient  by  haemorrhage  or  septicaemia.  If 
the  foetus  be  killed  by  any  of  the  above 
methods,  its  remains  will  probably  be  dis- 
charged through  fistulous  communications 
between  the  sac  and  the  rectum  or  vagina, 
during  which  tedious  process  the  patient 
wUl  be  seriously  invaUded. 

The  removal  of  the  foetus  by  an  abdo- 
minal incision  is  an  operation  which  is 
yearly  growing  into  greater  favour,  as  the 
true  course  to  be  pursued  when  extra- 
uterine gestation  is  diagnosed.  To  expose 
a  Fallopian  tube  ruptured  at  an  early  stage 
of  extra-uterine  foetation,  to  clear  out  the 
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clots  and  fluid  blood  with  which  the  peri- 
toneal cavity  is  filled,  and  to  remove  the 
tube  and  its  embryo-bearing  sac,  after  Kga- 
ture  of  the  uterine  appendages  as  in  ovario- 
tomy, is  an  operation  of  great  difficulty; 
yet  it  is  advocated  by,  and  has  been  suc- 
cessfully performed  by,  Mr.  Lawson  Tait. 
When  an  uni-uptm*ed  cyst,  in  a  late  stage 
of  pregnancy,  is  exposed  by  an  abdominal 
incision,  the  operation  is  not  so  arduous; 
besides,  the  patient  is,  as  a  rule,  in  a  less 
desperate  condition.  The  abdominal  wound 
must  be  made  as  in  ovariotomy,  and  the 
sac  opened  cautiously,  as  the  placenta  is 
sometimes  attached  to  its  front  surface. 
The  sac  should  then  be  stitched  to  the 
margin  of  the  wound,  incised,  and  a  small 
portion  of  its  wall  removed.  The  foetus  must 
then  be  extracted,  and  the  umbiHcal  cord 
divided.  During  these  manipulations  care 
must  be  taken  not  to  distinrb  the  placenta. 
The  sac  must  then  be  well  washed  out  with 
antiseptics,  and  a  drainage-tube  should  be 
passed  into  it  as  deeply  as  possible ;  it 
must  also  be  packed  with  antiseptic  dress- 
ing. The  placenta  wiH  come  away  in  a 
short  time,  and  the  wound,  after  daily  anti- 
septic washing  and  packing,  may  be  closed 
when  blood  and  broken-down  tissue  cease 
to  issue  from  the  tube.  The  operation  has 
been  successfully  performed,  both  before 
term,  and  in  cases  where  the  foetus  had 
been  retained  for  months  beyond  the  nor- 
mal period  of  gestation.  The  operator 
should  not  attempt  to  remove  the  cyst 
itself,  as  its  precise  nature,  and  its  connec- 
tion with  Ouher  parts  by  adhesions,  cannot 
always  be  ascertained  by  abdominal  sec- 
tion, and  when  left  behind  and  drained  it 
atrophies,  and  causes  no  inconvenience  to 
the  patient. 

In  cases  where  the  bones  of  an  extra- 
uterine foetus  are  discharged  through  a 
fistulous  opening  in  the  rectima,  vagina,  or 
abdominal  wall,  it  may  be  necessary  to 
enlarge  the  opening  and  thoroughly  empty 
the  contents  of  the  abnormal  cavity,  em- 
ploying antiseptic  solutions  and  drainage. 
The  cavity  must  be  explored  and  syringed 
out  with  great  care,  lest  any  adhesions  be 
disturbed. 

Tubo -uterine  or  '  interstitial '  pregnancy 
is  not  easily  diagnosed ;  if  it  be  detected 
during  abdominal  section,  it  is  difficult  to 
advise  any  other  course  than  amputation 
of  the  uterus  above  the  cervix.  If  diagnosed 
before  operation  by  dilatation  of  the  os 
uteri,  the  method  already  suggested  in  the 
paragraph  on  tubo-uterine  gestation  might 
be  practised,  as  involvmg  less  risk  than 
hysterectomy.  Alban  Doean. 


EXTRAVASATION  OF  URIlSrE.— 

The  escape  of  urine  from  the  urethra  through 
rupture  of  the  wall  of  the  passage.  Thi» 
rupture  is  occasionally  produced  by  acci- 
dental injuries,  such  as  falls  or  blows  on 
the  perineum,  which  tear  open  the  urethra 
in  that  situation.  A  more  common  cause 
is  yielding  of  the  urethra  behind  a  stricture, 
which  has  long  obstructed  the  flow  of  urine 
and  gradually  dilated  the  portion  behind 
the  contraction  until  complete,  or  almost 
complete,  retention  takes  place.  The  weak 
expanded  portion  may  give  way  suddenly 
during  a  violent  effort  to  expel  urine.  In 
this  case  the  patient  feels  a  momentarily 
sharp,  stinging  pain,  and  then  for  a  Httle 
while  rehef  from  the  urgent  call  to  void 
urine,  through  some  of  the  contents  of  the 
bladder  escaping  into  the  cellular  tissue 
around  the  urethra. 

A  more  frequent  mode  is  for  the  urine 
to  penetrate  into  a  small  abscess  that  haa 
formed  in  a  foUicle  of  the  expanded  urethra. 
In  this  case  the  escape  of  the  urine  is  slow 
and  hmited  to  the  track  of  the  abscess, 
which  then  passes  forwards  and  forms  some 
variety  of  perineal  abscess,  ultimately  reach- 
ing the  surface  of  the  body  and  opening 
a  fistula  for  the  escape  of  the  urine  from 
the  urethra  behind  the  stricture.  Such 
gradual  and  limited  escape,  though  a  grave 
affection,  is  attended  with  far  less  consti- 
tutional disturbance  and  danger  than  the 
acute  form,  with  extensive  infiltration  of 
urine  into  the  cellular  tissue. 

If  the  extravasation  is  suddenly  produced 
during  violent  straining,  the  urethra  has 
given  way  at  the  membranous  portion  be- 
tween the  two  layers  of  the  triangular 
ligament  (deep  perineal  fascia),  where  it  is 
but  Httle  supported  by  the  surrounding 
structures.  The  urine  rapidly  perforates 
through  the  anterior  layer  of  the  triangular 
Hgament  into  the  cellular  tissue  of  the 
scrotum  and  penis,  and  thence  beneath  the 
integuments  of  the  belly — sometimes  as 
high  as  the  nipple.  The  attachments  of  the 
deeper  layer  of  the  superficial  fascia  to  the 
borders  of  the  triangular  ligament,  to  the 
rami  of  the  pubes,  and  to  Poupart's  hga- 
ment as  far  as  the  crest  of  the  ihum,  pre- 
vent the  urine  from  wandering  down  the 
thighs  or  backwards  to  the  perineum. 
Occasionally  the  sloughing  which  foUows 
this  soaking  in  unhealthy  urine  causes  the 
attachment  of  the  superficial  fascia  to  the 
triangular  ligament  to  give  way,  when 
urine  spreads  to  the  ischio-rectal  fossae  be- 
tween the  layers  of  the  pelvic  connective 
tissue,  causing  extensive  sloughing  of  the 
nates  and,  if  the   patient  survive,  fistulae 
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around  the  rectum  and  beneath  the  glutei 
muscles. 

The  local  efl'ects  of  the  sudden  escape 
of  urine  which  has  become  decomposed  by 
long  retention  in  an  unhealthy  bladder  are 
very  destructive ;  gangrenous  inflammation 
is  excited  wherever  it  reaches.  The  swell- 
ing spreads  rapidly  in  the  directions  named, 
the  skin  grows  dull  red,  brawny,  or  boggy, 
crackling,  or  even  emphysematous.  The 
skin  sloughs  over  the  scrotum,  penis,  and 
lower  part  of  the  abdomen,  and  exposes 
foetid,  dark- coloured  layers  of  sphacelated 
cellular  tissue  soaked  with  urine  and  serum. 

The  constitutional  effects  are  often  very 
great  and  always  serious.  The  patient  is 
never  in  a  healthy  condition  before  the 
rupture  of  the  urethra,  and  is  quickly  and 
greatly  prostrated.  He  is  anxious,  restless, 
and  in  considerable  pain.  The  pulse  is 
rapid,  small,  and  easily  compressed,  the 
tongue  dry  and  brown  along  the  middle. 
These  symptoms  are  followed  by  wandering 
delirium,  insensibility,  increasing  general 
prostration,  and  in  many  cases  death. 
Should  the  patient  survive,  and  this  is 
more  probable  if  the  skin  sloughs  rapidly, 
thereby  affording  vent  speedily  to  the  pent- 
up  putrid  urine  and  so  limiting  the  area  of 
its  infiltration,  recovery  is  sometimes  very 
rapid.  The  sloughs  are  thrown  off,  healthy 
granulations  succeed  them,  and  the  exposed 
parts,  testes,  corpora  cavernosa,  or  abdominal 
aponeuroses,  are  quickly  covered  wdth  sound 
scars,  while  the  urine  escapes  through  one 
or  more  fistulas  at  the  lower  part  of  the 
scrotum. 

The  immediate  treatment  of  this  affec- 
tion consists  in  setting  free  the  pent-up 
urine,  establishing  a  short  course  for  the 
urine  from  the  bladder  to  the  surface,  and 
in  maintaining  the  patient's  strength  by 
means  of  nourishing  and  stimulant  diet. 

As  soon  as  indications  of  extravasation 
are  given,  the  patient  should  be  anaesthe- 
tised and  put  into  the  lithotomy  position. 
Then,  the  left  forefinger  being  kept  in  the 
rectum  to  draw  it  away  from  the  knife,  a 
sharp-pointed  bistoury  should  be  pushed 
directly  backwards,  one  inch  in  front  of  the 
anus  in  the  raphe  of  the  perineum  until 
the  dilated  urethra  is  reached.  A  Wheel- 
house's  small  tapermg  gorget  can  then  be 
passed  through  the  wound  along  the  pos- 
terior part  of  the  urethra  to  the  bladder,  and 
by  its  means  a  catheter  may  be  guided 
thither,  when  the  catheter  should  be  tied 
in,  and  the  urine  allowed  to  drain  off  con- 
tinuously from  the  bladder.  The  further 
extravasation  of  urine  being  prevented,  the 
liberation  of  that  which  has  already  per- 


colated into  the  cellular  tissue  must  be 
obtained  by  several  free  incisions  of  the 
brawny  swollen  areas  as  far  as  they  have 
reached,  and  made  in  the  scrotum  and 
penis  on  each  side  of  the  mesial  line.  The 
division  of  the  stricture  which  has  caused 
the  extravasation  may  be  carried  out  at  the 
same  time :  more  commonly,  however,  it 
must  be  left  until  the  patient  has  regained 
some  of  his  strength.  When  the  stricture 
is  too  narrow  or  too  tortuous  for  a  staff  to 
be  passed  through  it,  it  is  better  to  delay 
the  treatment  of  the  stricture  till  the  pa 
tient  have  recovered  from  the  extravasa- 
tion. But  if  the  patient  have  a  moderate 
amount  of  strength,  and  the  extravasation 
be  not  extensive,  and  if  a  guide  staff  can  be 
carried  through  it  to  the  bladder,  the  stric- 
ture can  be  dealt  with  at  once.  This  is 
done,  after  the  perineal  incision  has  given 
access  to  the  bladder,  by  passing  a  Syme's 
shouldered  staff  through  the  anterior  por- 
tion of  the  urethra  and  the  stricture  until 
its  beak  reaches  the  left  forefinger  placed 
in  the  posterior  part  of  the  urethra.  An 
assistant  then  holds  the  Syme's  staff  steadily 
in  the  perineum,  while  the  operator,  using 
his  left  forefinger  as  a  guide,  cuts  the 
urethra  from  behind  the  stricture  forward 
to  the  shoulder  of  the  staff  along  its  groove. 
The  rigid  instrument  is  then  withdrawn, 
and  a  flexible  catheter  passed  on  to  the 
bladder  with  the  aid  of  the  tapering  gorget 
if  needful,  and  tied  in  for  a  few  days  after 
the  operation. 

In  addition  to  the  primary  treatment  by 
perineal  and  other  incisions,  the  sloughy 
parts  should  be  dressed  with  warm  wet 
boracic  lint  or  with  lint  soaked  in  carbolic 
oil  1  in  10  or  1  in  15  ;  the  sloughy  surfaces 
freely  dusted  with  iodoform,  and  the  whole 
covered  with  tarred  hemp  wrung  out  of  hot 
water.  If  the  patient's  strength  permit, 
he  can  be  most  thoroughly  washed  in  a  hip- 
bath of  warm,  weak  solution  of  Condy's 
fluid  or  other  antiseptic,  in  which  also  the 
sloughs  can  usually  be  most  easily  removed. 
The  patient  will  need  from  the  first  bark, 
opium,  brandy,  and  strong  beef-tea,  or  any 
other  nourishment  he  can  take,  to  enable 
him  to  withstand  the  exhaustion  that  follows 
the  sloughing  of  the  cellular  tissue  and  skin. 

Berkeley  Hill. 

EXTROVERSIOISr  OF  BLADDEE,. 
See  Ectopia  Vesicae. 

EYE,  General  Examination  of  the. — 
The  more  important  diseases  to  which  the 
eye  is  liable  will  be  made  the  subject  of 
separate  articles  under  appropriate   head- 
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ings;  and  all  that  will  be  attempted  in 
this  place  is  to  give  a  general  view  of 
the  chief  symptoms  by  which  ocular  mala- 
dies declare  themselves.  The  transparency 
of  many  of  the  tissues  of  which  the  eye  is 
composed,  and  the  accessibility  of  most  of 
them  to  various  modes  of  examination, 
render  it  easy,  in  the  majority  of  cases,  to 
ascertain  the  precise  facts  with  regard  to 
any  form  of  ocular  disease  or  injury.  It  is 
therefore  the  more  necessary  to  utihse  in 
the  most  complete  manner  the  advantages 
afforded  by  the  structure  and  position  of 
the  organ,  and  to  look  at  it  in  such  a  way, 
and  with  such  attention,  that  nothing  which 
exists  can  escape  notice.  Occasional  errors 
of  inference  and  interpretation  are,  perhaps, 
inevitable ;  but  an  error  about  a  matter  of 
fact  can  seldom  arise  excepting  from  haste 
or  carelessness.  There  are  many  advan- 
tages in  following  a  settled  order  of  in- 
vestigation, and  it  will  usually  be  best  to 
proceed  from  the  superficial  to  the  deeper 
textures. 

The  eyelids  will  thus  come  first  under 
observation,  and  they  may  depart  from 
the  healthy  state  in  many  ways ;  by  faulty 
position,  by  swelling,  by  redness,  or  by  the 
condition  of  their  margins  or  appendages. 
See  Eyelids.  Whenever  there  is  any  red- 
ness or  irritation  of  the  surface  of  the  eye- 
ball, it  is  not  enough  to  notice  the  absence 
of  coarse  eyehd  changes,  but  the  state  of  the 
margins  and  of  the  ciha  should  be  carefully 
scrutinised.  For  this  purpose  it  is  well  to 
use  a  magnifying  glass,  and  to  look  closely 
at  the  growth  and  position  of  the  ciHa, 
moving  the  eyelid  a  little  way  from  the 
globe  during  the  examination,  so  as  to  let 
the  Hght  fall  at  different  angles  from  time 
to  time.  In  this  way  fine  semitransparent 
ingrowing  eyelashes  may  be  discovered,  or 
sometimes  a  detached  eyelash  which  has 
been  carried  into  one  of  the  lacrymal  puncta 
and  arrested  there.  The  margins  of  the 
upper  lids  should  be  scrutinised  in  similar 
fashion,  as  well  as  the  whole  surface  of  the 
conjunctiva,  both  palpebral  and  ocular. 

In  order  to  examine  the  conjunctiva  of 
the  lower  lid,  the  lid  should  be  drawn  down 
by  the  tips  of  one  or  two  fingers,  placed  on 
the  skin  just  above  the  inferior  margin  of 
the  orbit.  The  patient  should  then  look 
upwards  as  much  as  possible,  and  the  lower 
retro-tarsal  fold  will  be  thrown  forward  and 
rendered  prominent.  In  some  persons  a 
good  view  of  the  lower  part  of  the  con- 
junctival sac  may  be  obtained  by  drawing 
the  lower  lid  forward  while  the  eye  looks 
down.  In  order  to  see  the  conjunctiva 
of  the  upper  lid,  a  somewhat  less  simple 


manoeuvre  is  required.  The  lids  being 
gently  closed,  the  surgeon  takes  any  slender 
instrument,  such  as  a  probe  or  a  knitting- 
needle,  and  places  it  horizontally  along  the 
upper  lid,  just  below  the  upper  level  of  the 
tarsal  cartilage.  A  slight  pressure  against 
the  upper  part  of  the  cartilage  inclines  its 
lower  margin  a  little  forward,  and  this  mar- 
gin is  then  seized  between  the  thumb  and 
index  finger  of  the  disengaged  hand,  which 
obtain  a  light  but  firm  hold  of  the  cilia  and 
the  edge  of  the  lid.  The  surgeon  draws  the 
lower  part  of  the  eyelid  still  more  forward, 
and  then  with  a  quick  movement  turns  it 
upwards  round  the  probe,  which  is  held 
immovable  and  acts  as  a  fulcrum  of  rota- 
tion. At  the  moment  when  the  upward 
turn  is  given  to  the  lid,  the  patient,  if  not 
already  doing  so,  should  be  told  to  look 
do\vn,  and  complete  eversion  will  be  ob- 
tained. 

The  lid  being  everted,  its  inner  surface 
must  be  examined ;  and  it  must  be  borne  in 
mind  that  foreign  bodies  are  especially  apt  to 
lodge  on  this  surface,  about  a  line  from  the 
margin.  The  upper  cul-de-sac  does  not  ad- 
mit of  being  completely  exposed,  although, 
when  the  patient  looks  down,  most  of  it  may 
be  brought  into  view.  It  is  a  not  uncommon 
place  of  retreat  for  a  certain  class  of  foreign 
bodies,  such  as  fragments  of  straw,  or  of 
the  awn  of  barley ;  and  it  may  be  fully  ex- 
plored by  the  bent  portion  of  a  hair-pin  or 
by  a  loop  of  wire.  Eversion  of  the  upper 
lid  is  not  agreeable,  and  need  only  be  prac- 
tised when  the  history  of  the  case,  or  the 
appearance  of  the  ocular  surface,  points  to 
the  probability  of  some  irritant  being  con- 
cealed beneath.  Besides  foreign  bodies, 
such  an  frritant  may  be  supplied  by  warty 
granulations  of  the  palpebral  conjunctiva, 
which  are  residual  to  chronic  conjunctivitis, 
and  are  frequent  causes  of  undue  vascular 
development  on  the  cornea,  especially  on 
its  upper  portion ;  while  in  the  lower  retro- 
tarsal  fold  we  may  find  granulations  of 
another  kind — the  so-called  '  sago  grains,' 
which  consist  mainly  of  aggregations  of 
lymph-cells. 

Conjunctiva  and  Sclerotic. —  Obvious 
congestion  of  the  ocular  surface  may  be 
limited  to  the  conjunctiva,  or  may  extend 
to  the  deeper  portions  of  the  globe.  Ac- 
tive congestion  of  the  conjunctiva  is 
readily  produced  by  trivial  causes,  and,  if 
these  continue  in  operation,  the  congestion 
soon  becomes  chronic,  from  passive  dilata- 
tion and  loss  of  tone  of  the  vessels.  It  may 
vary  in  degree,  from  a  mere  vascular  net- 
work, with  white  interstices,  to  the  produc- 
tion of  uniform  redness.   Congestion  limited 
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to  the  conjunctiva  may  be  distinguished  by 
the  readiness  by  which  the  vessels  may  be 
momentarily  emptied  by  pressure.  If  the 
tip  of  the  index  finger  is  placed  against  the 
cutaneous  surface  of  the  lower  lid,  and  so 
used  as  first  to  raise  the  lid  a  little  towards 
the  cornea  and  then  to  make  it  glide  down 
again  over  the  lower  part  of  the  eyeball, 
the  track  of  digital  pressure,  if  the  conges- 
tion is  only  conjunctival,  will  for  an  instant 
be  left  purely  white,  quite  up  to  the  corneal 
margin.  The  vessels  refill  as  the  finger 
passes  on,  and  obUterate  its  track.  But  if 
the  congestion  reaches  deeper  parts,  as  will 
happen  in  cases  of  inflammation  of  the  iris, 
cornea,  or  ciliary  body,  it  will  involve  the 
fine  vascular  zone  of  the  sclera,  which  sur- 
rounds the  corneal  margin,  and  which  re- 
mains unaffected  by  pressure.  The  vessels 
of  this  zone  are  too  small  to  be  individually 
visible,  even  when  overfilled ;  but  their  dis- 
tension forms  around  the  cornea  a  pink 
annulus,  which  is  sometimes  seen  through 
the  conjunctival  vascularity,  and  is  some- 
times obscured  by  it,  but  which  may  always 
be  brought  to  light  by  the  effect  of  pressure, 
which  then  leaves  a  track  that  is  pink  near 
the  cornea,  and  becomes  white  at  some 
little  distance  from  its  margin.  There  is 
yet  a  third  form  of  congestion,  which  is 
passive  and  subconjunctival,  and  is  depen- 
dent upon  some  impediment  to  the  fi-ee 
exit  of  venous  blood  from  the  interior  of 
the  eye.  In  this  form  the  surface  of  the 
sclerotic  is  traversed  by  distended  and 
tortuous  veins,  full  of  dark-coloured  blood, 
which  may  be  seen  to  emerge  from  the 
eyeball  through  openings  not  very  distsmt 
fi*om  the  corneal  margin,  and  to  pursue 
their  course  backwards.  They  are  chiefly 
met  with  in  cases  of  chronic  internal  in- 
flammation or  of  increased  tension,  and 
are  constantly  present  in  fuUy  developed 
glaucoma.     See  Conjunctiva. 

Cornea. — The  chief  characteristics  of  the 
cornea  are  its  uniform  transparency  and  its 
smooth  reflecting  surface,  which,  as  a  convex 
mirror,  affords  an  erect  but  diminutive  image 
of  the  objects  in  front  of  it.  In  the  healthy 
state,  the  transparency  of  the  cornea  allows 
us  to  see  the  fibrillation  and  the  colours  of 
the  iris  with  perfect  distinctness ;  but  it 
does  not  follow,  because  these  are  con- 
cealed, or  seen  only  imperfectly,  that  the 
transparency  of  the  cornea  is  impaired. 
The  iris  may  be  veiled  by  turbidity  of  the 
aqueous  humour,  due  to  the  presence  of 
blood  or  of  inflammatory  products  in  the 
anterior  chamber;  and  we  then  judge  of 
the  condition  of  the  cornea  by  its  smooth- 
ness and  reflecting  power,  and  by  the  pre- 


sence or  absence  of  vessels  running  upon  it 
from  the  conjunctiva.  On  the  other  hand, 
when  the  cornea  itself  is  turbid,  the  tur- 
bidity is  at  first  seldom  uniform  over  the 
whole  surface,  and  the  more  transparent 
portions  will  often  allow  us  to  see  the  con- 
dition of  the  aqueous  humour  and  iris. 

SHght  opacities  of  the  cornea,  and  even 
foreign  bodies,  such  as  pieces  of  coal  or 
iron,  embedded  in  its  surface,  are  Hable  to 
escape  cursory  observation  by  reason  of  the 
direction  in  which  the  light  falls  upon 
them,  or  because  they  resemble  in  colour 
the  background  of  iris  or  pupil  behind  them. 
In  order  to  obtain  the  best  possible  view  of 
the  cornea,  the  patient  should  be  seated 
opposite  a  large  window  admitting  plenty 
of  dayhght,  but  not  exposed  to  the  direct 
rays  of  the  sun.  The  eye  under  in- 
spection should  not  only  be  turned  suc- 
cessively in  various  directions,  but  the 
surgeon  should  also  vary  his  own  point  of 
view,  and,  in  cases  admitting  of  any  doubt, 
should  employ  two  convex  lenses — one  as 
a  '  bull's-eye,'  to  concentrate  hght  upon  the 
parts  observed,  the  other  as  a  magnifier, 
with  which  to  examine  the  illuminated 
surface.  The  same  thing  may  often  be 
advantageously  done  by  lampUght,  and  is 
then  called  '  focal  illumination.'  Inspec- 
tion of  the  cornea  may  show  that  some 
foreign  body  is  embedded  in  it,  or  that  its 
surface  is  more  or  less  cloudy,  or  irregular 
in  shape,  or  ulcerated,  or  marked  by  the 
cicatrices  of  former  ulcers.  It  may  also 
be  the  seat  of  circumscribed  abscess,  or  of 
suppuration  between  its  laminae,  or  it  niay 
be  traversed  by  blood-vessels,  arranged 
sometimes  as  two  crescents,  encroaching 
upon  its  upper  and  lower  margins,  some- 
times in  a  fasciculus  running  to  some  single 
point,  sometimes  distributed  more  or  less 
evenly  over  its  surface.  All  these  are  con- 
ditions to  be  carefully  noted  as  elements  in 
diagnosis  and  as  guides  to  treatment. 

Aqueous  Humour. — The  parts  which 
come  next  under  examination  are  the 
aqueous  humour,  the  iris,  the  pupil,  and 
the  portion  of  the  crystalHne  lens  lying 
immediately  behind  it.  In  health,  the 
aqueous  humour  is  perfectly  transparent; 
but  it  may  be  rendered  turbid  by  the 
presence  of  early  inflammatory  jproducts, 
of  pus,  or  of  blood.  Inflammatory  products 
may  be  evenly  diffused  throughout  the 
fluid ;  but  pus  and  blood,  unless  they  fill 
the  anterior  chamber  completely,  will  tend 
to  gravitate  towards  its  lower  portion.  In 
this  position,  pus  may  be  mistaken  for  a 
purulent  infiltration  between  the  layers  ol 
the  cornea  itself;  but  such  an  error  would 
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usually  imply  a  careless  inspection.  The 
upper  boundary  of  an  infiltration  is,  as  a 
rule,  irregular ;  while  that  of  a  collection  of 
pus,  unless  so  small  in  quantity  as  to  be 
rendered  crescentic  by  cohesion  to  the 
angle  between  the  cornea  and  the  iris,  forms 
an  even  horizontal  line,  which  may  change 
its  position  when  the  head  is  laterally  in- 
clined. 

Iris  and  Pupil. — When  the  cornea  and 
the  aqueous  humour  are  both  transparent, 
they  allow  the  condition  of  the  iris  and 
pupil  to  be  clearly  seen.  The  chief  charac- 
teristic of  the  healthy  iris  is  its  lustrous 
striated  surface  ;  the  chief  characteristics  of 
the  hcEilthy  pupil  are  its  circular  outline  and 
its  free  mobihty.  If  the  iris  be  dull  or  dis- 
coloured, or  if  the  pupil  be  irregular  in 
shape,  or  contracted,  or  sluggish,  these  are 
facts  on  which  important  inferences  may  be 
founded.  The  lustre  of  the  iris  speaks  .for 
itself,  but  the  determination  of  the  mobility 
of  the  pupil  requires  care  and  attention.  A 
sluggish  pupil  will  still  dilate  and  contract 
in  unison  with  its  healthy  fellow,  although 
not  to  the  same  extent ;  and  hence  it  is 
necessary  to  protect  from  variations  of 
light  the  eye  which  is  not  being  examined. 
For  this  purpose,  it  should  be  closed,  and 
the  closed  lids  should  be  covered  by  a  towel 
or  handkerchief,  folded  into  a  sufficient 
number  of  layers  to  exclude  light  entirely, 
and  then  applied  gently  but  closely  by  the 
hand.  The  eye  under  examination  should 
not  be  touched,  but  only  shaded  by  the 
hand  of  the  surgeon,  so  placed  as  to  inter- 
cept Hght  as  much  as  possible,  and  then 
once  and  again  quickly  moved  aside  while 
the  pupil  is  steadily  watched.  In  a  healthy 
eye  so  treated,  the  pupil  rather  slowly 
dilates  under  the  shadow  of  the  hand,  and 
contracts  much  more  quickly  when  the 
shadow  is  withdrawn.  Before  concluding 
the  inspection,  it  is  proper  to  direct  the 
patient  to  turn  the  gaze  alternately  to  some 
near  and  to  some  distant  object ;  because, 
in  the  healthy  state,  the  pupil  contracts 
during  the  effort  of  accommodation,  and 
dilates  again,  independently  of  illumination, 
as  the  accommodation  effort  is  relaxed.  In 
certain  diseases  of  the  nervous  centres,  this 
function  is  perverted  ;  and  the  pupil  which 
varies  under  hght  may  be  stationary  during 
accommodation,  or  vice  versa.  In  all  cases 
the  pupil  should  retain  a  circular  outline 
while  changing ;  and  its  area,  up  to  about  the 
age  of  fifty,  should  be  of  a  clear  bright  black. 
After  fifty,  the  black  is  usually  exchanged 
for  a  more  or  less  grey  or  yellowish  tint. 

Under  the  influence  of  disease  the  iris 
may  be  dull,  or  visibly  vascular,  or  studded 


by  nodules  of  lymph;  and  the  pupil  may 
be  sluggish,  or  altogether  fixed,  or  irregular 
in  outlme,  contracting  and  dilating  only  at 
certain  parts  of  its  circumference,  and  its 
area  may  be  more  or  less  occupied  by  in- 
flammatory products.  For  the  full  deter- 
mination of  some  of  these  conditions,  and 
also  in  order  to  inspect  the  crystalline  lens, 
it  is  often  necessary  to  obtain  dilatation  of  the 
pupil  by  the  aid  of  a  mydriatic  ;  and  for  the 
purpose  of  mere  examination,  the  best  which 
can  be  used  is  a  solution  containing  one 
per  cent,  of  homatropia  hydrobromate  in 
distilled  water.  The  advantage  of  this  pre- 
paration is  that  its  action  passes  away  within 
twenty-four  hours,  and  hence  does  not  en- 
tail the  same  degree  of  inconvenience  as  an 
appHcation  of  atropia  or  of  duboisia.  A 
single  drop  of  the  solution,  placed  within 
the  lower  lid  by  means  of  a  quill  or  a 
camel's-hair  pencil,  will  usually  produce 
dilatation  in  from  twenty  to  thirty  minutes  ; 
and  any  adhesions  or  irregularities  of  out- 
line will  then  be  rendered  conspicuous. 
When  the  pupil  dilates  completely,  or  with 
a  near  approach  to  completeness,  it  becomes 
possible,  by  the  aid  of  focal  illumination,  to 
see  deeply  into  the  crystalhne  lens,  and  even 
to  recognise  morbid  growths,  or  effusions 
of  blood  or  lymph,  lying  behind  it  in  the 
vitreous. 

Crystalline  Lens. — Opacities  of  the  lens 
may  generally  be  made  out  very  clearly, 
their  grey  or  brown  colour  contrasting  with 
the  natural  aspect  of  the  pupil.  For  the  in- 
spection of  parts  deeper  than  the  iris,  focal 
illumination  is  at  best  a  method  supplemen- 
tary to  the  use  of  the  ophthalmoscope,  an 
instrument  which  is  in  most  cases  essential 
to  a  complete  examination,  and  which  will 
be  the  subject  of  a  separate  article.  See 
Ophthalmoscopy.  But  without  the  oph- 
thalmoscope it  is  possible  for  anyone,  who 
is  acquainted  with  the  anatomy  of  the  eye 
and  with  the  elements  of  pathology,  to  dis- 
cover, by  careful  looking  and  by  the  exer- 
cise of  common  sense,  what  is  the  actual 
condition  of  aU  the  more  superficial  parts 
of  the  organ.  See  Cataract  ;  Crystal- 
line Lens. 

In  order  to  examine  these  superficial 
parts  completely,  it  is  important  that  the 
patient  should  be  able  to  assist  the  surgeon, 
not  only  by  opening  the  eyes  freely,  but 
also  by  turning  them  in  any  required  direc- 
tion. There  are  some  cases  in  which  there 
is  so  much  intolerance  of  light  that  the  eyes 
can  scarcely  be  opened  at  all,  and  in  these  it 
is  necessary  to  resort  to  special  expedients. 
A  patient  of  sufficient  age  can  often  show 
the  cornea  by  first  directing  the  eyes  to- 
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wards  the  ground,  and  keeping  them  fixed 
in  that  direction,  while  the  surgeon  gently 
lifts  the  upper  lid.  With  a  child,  if  the 
difficulty  arises  as  much  from  fear  and 
unwillingness  as  from  photophobia,  the 
little  patient;  may  be  made  to  sit  on  the 
knees  of  a  seated  attendant,  and  with  his 
back  turned  to  the  surgeon,  who  must  also  be 
seated.  The  surgeon  then  lowers  the  cliild's 
body  to  a  horizontal  position,  with  the  face 
upwards,  and  fixes  the  head  firmly  between 
his  knees,  while  the  attendant  restrains  the 
arms  and  legs.  If  the  eyelids  cannot  then 
be  sufficiently  separated  by  the  fingers,  -  a 
metallic  retractor  may  be  slipped  beneath 
the  upper  lid  ;  and,  if  the  eyeball  is  rolled 
upwards  by  the  superior  rectus,  so  as  to 
conceal  the  cornea,  a  Httle  chloroform  may 
be  administered.  It  is  almost  always  better 
to  have  recourse  to  this  expedient  than  to 
permit  the  nature  of  the  affection  to  remain 
in  doubt. 

Tension  of  Eyeball. — In  addition  to 
the  most  carefiil  inspection  possible,  it  is 
often  necessary  to  ascertain  by  palpation 
the  degree  of  tension  of  the  eyeball  ; 
SLQce  this  is  often  of  high  importance 
and  is  liable  to  vary  greatly  in  many  dis- 
eased conditions.  In  order  to  estimate 
tension,  the  patient  should  be  told  to  look 
downwards,  closing  the  eyelids  gently  ;  and 
the  surgeon  should  place  the  tips  of  his  two 
forefingers  just  under  the  upper  margin  of 
the  orbit,  so  that,  through  the  intervening 
lid,  they  may  rest  upon  the  deepest  part  of 
the  globe  which  is  accessible.  One  finger- 
tip is  then  employed  to  steady  the  eye, 
while  the  other,  by  a  gentle  counter-pressure 
exerted  and  relaxed  alternately,  ascertains 
the  degree  of  hardness.  Under  this  manipu- 
lation, a  healthy  eye  is  felt  to  dimple  a  little, 
with  a  peculiar  elastic  resistance  which  is 
difficult  to  describe,  but  which  the  sense  of 
touch  soon  learns  to  recognise,  and  for 
which  the  observer  may  usually  take  one  of 
his  own  eyes  as  an  approximate  standard. 
The  thinness,  and  consequently  greater 
elasticity,  of  the  sclera  in  children,  in 
women,  and  in  delicate  persons  generally, 
renders  their  eyes  less  resisting  than  those 
of  adults,  of  men,  and  of  the  robust ;  and  a 
certain  degree  of  hardening  is  not  unnatural 
in  old  age.  Beyond  the  physiological  limits 
tension  may  vary  from  a  condition  in  which 
the  eyeball  is  quite  soft,  so  that  its  shape 
may  be  visibly  altered  by  pressure,  to  a 
condition  in  which  it  feels  as  hard  as  stone. 
Such  extremes  are  at  once  recognisable ; 
and  differences  of  opinion  can  arise  only 
with  regard  to  intermediate  conditions.  In 
cases  which  occasion  doubt,  it  may  be  re- 


membered that,  as  a  general  rule,  the  ten- 
sion of  the  two  eyes  of  the  same  individual 
will  be  alike  originally,  unless  'there  is  a 
congenital  difference  of  refraction  between 
them;  and  that  abnormaHty  of  tension 
seldom  proceeds  with  equal  steps  in  both. 
A  difference  between  the  two  eyes,  therefore 
(and  a  very  small  difference  may  be  recog- 
nised), should  always  be  regarded  with 
suspicion,  and  should  at  least  lead  to  care- 
ful and  repeated  examination.  Increased 
tension  is  generally  associated  with  dimin- 
ished acuity  of  vision  (see  Visual  Acuity), 
and  also  with  contraction  or  modification  of 
the  field  (see  Perimetry),  as  well  as  by 
some  displacement  of  the  plane  of  the  iris, 
by  some  sluggishness  and  often  by  dilata- 
tion of  the  pupil,  and  by  diminished  sensi- 
tiveness of  the  surface  of  the  cornea.  All 
these  points  will  be  fully  discussed  under 
the  article  Glaucoma,  which  see. 

The  diseases  of  the  interior  of  the  eye- 
ball include  those  of  the  iris,  of  the  crystal- 
line lens,  of  the  cihary  body  and  choroid, 
of  the  vitreous  body,  and  of  the  optic  disc 
and  retina,  aU  of  which  will  be  the  subjects 
of  special  articles.  For  many  of  themi,  see 
also  Ophthalmoscopy. 

Panophthalmitis. — The  eyeball  is  liable 
to  become  the  seat  of  general  inflamma- 
tion in  various  conditions  of  disease  or 
injury.  General  inflammation,  leading  on, 
almost  invariably,  to  suppuration,  was  a 
not  very  uncommon  consequence  of  the 
method  of  cataract-extraction  by  the  '  flap  ' 
operation,  which  has  now  fallen  into  dis- 
use, and  such  inflammation  is  seldom  seen 
after  the  employment  of  the  more  modern 
methods  of  procedure.  It  may  follow  any 
severe  injury,  either  a  contusion  or  a  wound 
or  rupture  of  the  globe,  and  it  is  an  occa- 
sional consequence  of  general  pyaemic  in- 
fection. The  only  treatment  required, 
generally  speaking,  is  to  relieve  painftd 
distension  by  free  incisions  through  the 
sclera,  and,  if  the  pain  be  not  severe, 
nothing  need  be  done  beyond  the  use 
of  such  fomentations,  or  other  soothing 
appUcations,  as  maybe  agreeable  to  the  feel- 
ings of  the  patient.  Inflammation  of  the 
eyeball,  apart  from  the  conditions  in  which  it 
may  originate,  is  seldom  dangerous  to  hie, 
although  cases  are  recorded  in  which  it  has 
led  to  fatal  meningitis,  and,  therefore,  when 
an  eye  has  been  so  severely  injured  that 
general  inflammation  may  be  expected,  it  is 
often  desirable  to  perform  enucleation  early 
— to  perform,  in  short,  a  primary  amputation 
of  the  damaged  organ,  and  thus  to  avoid 
suffering  and  danger.  An  eye  should  never 
be  removed  when  in  a  state  of  actual  or 
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manifestly  impending  suppuration;  and, 
after  suppuration  is  completed,  its  removal 
is  seldom  necessary.  The  shrunken  globe 
which  is  left  behind  often  forms  an  excel- 
lent stump  for  an  artificial  eye,  and  seems 
to  have  no  tendency  to  excite  sympathetic 
mischief.  On  this  account,  Von  Graefe 
proposed  to  excite  suppuration  artificially 
as  a  substitute  for  enucleation,^  by  passing 
a  seton  through  the  eyeball  in  cases  in 
which  the  conditions  were  such  as  to  render 
sympathetic  ophthalmitis  probable. 

The  symptoms  of  panophthalmitis  are 
scarcely  Hable  to  be  mistaken.  In  the 
course  of  pysemic  infection,  or  after  an  in- 
jury, the  eyeball  becomes  tense  and  hard, 
the  lids  and  conjunctiva  swollen,  and  vision 
is  early  abolished.  If  the  cornea  retains 
its  transparency,  pus  may  often  be  seen 
upon  the  iris,  or  in  the  pupil.  In  traumatic 
cases  the  pain  is  generally  severe,  but  in 
those  which  originate  in  pyaemia  it  is  little 
complained  of.  When  pus  or  inflammatory 
products  obtain  a  free  outlet,  either  by  per- 
foration or  by  incision,  the  pain  soon  ceases, 
and,  at  the  same  time,  the  eyebaU  becomes 
soft,  and  the  lid-sweUing  gradually  subsides. 
E.  Brudenell  Caeter. 

EYEBALL,  Excision  of  the.— Enu- 
cleation of  the  eyeball  may  be  required  on 
account  of  injury,  especially  to  the  ciliary 
body,  or  on  account  of  the  presence  of  a 
morbid  growth.  When  the  tunics  of  the  eye 
are  entire  the  operation  is  extremely  simple, 
and  the  writer  prefers  what  is  called  the 
'Vienna  method'  of  performing  it.  The 
patient  being  placed  under  an  anaesthetic,  a 
spring  speculum  is  inserted  between  the  lids 
and  opened  rather  widely.  The  surgeon 
incises  the  conjunctiva,  passes  a  strabismus- 
hook  beneath  the  tendon  of  the  internal 
rectus,  and  divides  it,  with  the  conjunctiva, 
at  its  insertion  into  the  sclera.  Seizing  the 
stump  of  the  tendon  with  forceps,  he  rotates 
the  globe  outwards,  and,  with  scissors  some- 
what curved  on  the  flat,  divides  the  optic 
nerve.  One  blade  of  the  scissors  is  then 
kept  close  to  the  eyebaU  within  the  wound, 
the  other  being  external,  and  the  blades  are 
made  to  inclose  and  divide,  at  one  stroke, 
the  superior  or  inferior  rectus  with  the  con- 
junctiva covering  it.  The  opposite  muscle 
is  divided  in  a  similar  manner,  and  the  eye- 
ball is  lifted  out  of  the  orbit,  a  last  touch  of 
the  scissors  separating  the  external  rectus, 
and  any  other  tissues  which  may  remain 
undivided.  A  pad  of  sponge  should  be  in- 
stantly applied  over  the  closed  lids,  and  re- 
tained by  a  firmly-applied  bandage,  so  as 
to  compress  the  skin  against  the  margin  of 


the  orbit,  and  to  prevent  leakage  of  blood 
into  the  subcutaneous  tissue  of  the  face. 
Unless  this  is  carefully  done,  there  is  apt 
to  be  much  temporary  disfigurement  from 
ecchymosis.  After  about  four  hours  the 
tight  bandage  may  be  removed,  and  the 
subsequent  dressing  will  only  be  to  afi'ord 
protection  and  to  secure  cleanliness.  The 
muscles  will  faU  together  into  a  stump,  and 
the  wound  will  heal  without  trouble  or  delay. 
An  artificial  eye  may  be  introduced  in  a 
fortnight  or  three  weeks  after  the  operation. 

Another,  but  less  expeditious  method,  is 
first  to  divide  the  conjunctiva  just  beyond 
the  corneal  circumference,  then  each  of  the 
four  recti  muscles  separately  on  a  strabis- 
mus-hook, then  the  optic  nerve,  and  lastly 
the  obhqui  muscles  with  any  remaining 
tissues. 

When  the  eyeball  is  ruptured  it  can  na 
longer  be  removed  with  the  same  facility, 
and  must  be  dissected  out  with  scissors  as 
if  it  were  a  collapsed  cyst,  care  being  taken 
that  none  of  the  sclera  is  left  behind. 

In  cases  of  injiu-y,  the  optic  nerve  should 
be  divided  close  to  the  eyebaU,  but,  when 
the  eye  contains  a  tumour  of  possible  ma- 
lignancy, the  division  of  the  nerve  should  be 
at  the  apex  of  the  orbit.  Some  surgeons 
advise  the  ordinary  division,  and  that  the 
rest  of  the  nerve  should  be  sought  for  and 
dissected  out  afterwards ;  but  complete  re- 
moval together  with  the  eye  is  perfectly 
easy  of  accomplishment.  The  scissors  used 
for  this  purpose  may  be  straight,  or  curved 
very  sHghtly  on  the  flat,  and  should  have 
sufficient  length  of  blade  to  reach  easily  to 
the  apex  of  the  orbit. 

R.  Brudenell  Carter. 

EYEBALL,  Injuries  of  the.— Many  of 

the  injuries  of  the  eyeball  will  be  discussed 
under  the  heads  of  the  structures  respec- 
tively affected  by  them  {see  Cornea,  Inflam- 
mation of  the  ;  Conjunctiva,  Injuries  of  the; 
Eyelids,  Injm-ies  of  the)  ;  but  others  are  of 
a  more  general  character.  Severe  blows,  as 
from  a  fist,  a  cricket-baU,  or  the  cork  of  a 
champagne  or  soda-water  bottle,  may  rup- 
ture the  sclera,  which  generally  yields  at 
its  thinnest  part  immediately  behind  the 
insertion  of  one  of  the  recti  muscles,  may 
cause  extrusion  of  the  lens  and  prolapse  of 
the  iris,  or  even  such  haemorrhage  from  the 
choroid  as  to  detach  the  retina.  In  some 
instances,  the  lens  has  been  driven  through 
a  scleral  rent  without  rupture  of  the  con- 
junctiva, and  such  injuries  have  been  fol- 
lowed by  good  recovery.  They  should  be 
treated  by  rest  and  cooling  local  applica- 
tions until  all  risk  of  acute  inflammation 
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is  over,  and  only  when  the  scleral  wound 
has  had  time  for  union  should  the  conjunc- 
tiva be  incised,  and  the  lens  removed  from 
its  new  position.  When  the  conjunctiva 
participates  in  the  injury,  no  hope  of  pre- 
serving a  useful  eye  can,  generally  speak- 
ing, be  entertained,  and  it  is  better  to  per- 
form enucleation  at  once  than  to  wait  for 
further  symptoms.  The  same  principle  will 
apply  to  cases  in  which  a  foreign  body,  such 
as  a  shot-pellet  or  a  piece  of  iron,  is  lodged 
within  the  eye,  but  the  fact  of  such  lodgment 
is  often  very  difficult  to  determine.  The 
writer  has  met  with  instances  in  which  the 
eyeball  has  been  struck,  or  even  scored,  by 
shot-pellets,  which  yet  have  not  penetrated, 
but  which  have  for  a  time  totally  destroyed 
vision  by  internal  haemorrhage.  With  a 
fragment  of  iron,  the  diagnosis  can  always 
be  cleared  up  by  the  use  of  a  powerful 
magnet,  which  wUl  act  upon  the  fragment 
in  such  a  manner  as  to  cause  pain,  and 
which  may  sometimes  be  used  to  extract  it. 
With  shot-pellets,  the  surgeon  must  form 
the  best  judgment  he  can  from  a  careful 
examination  of  the  eye  and  of  all  the  cir- 
cumstances of  the  case,  and,  when  doubt 
exists,  it  will  be  most  prudent  to  wait  the 
course  of  events.  When  there  is  certainty 
that  a  foreign  body  has  entered  the  eye, 
even  if  there  be  a  chance  that  it  has  passed 
out  at  the  other  side  and  made  a  lodgment 
in  the  orbit,  enucleation  should  be  performed 
at  once. 

Small  incised  wounds  of  the  sclera,  such 
as  may  be  produced  by  a  sharp  penknife,  or 
by  a  spHnter  of  glass,  are  seldom  dangerous 
unless  they  fall  into  the  region  of  the 
cihary  body,  but  they  will  often  require 
a  suture.  The  movements  of  the  eye  tend 
to  make  them  gape,  and  the  consequent 
leakage  of  vitreous  humour  both  prevents 
union  and  produces  and  maintains  dimin- 
ished tension.  Sometimes  we  may  have 
direct  penetration  of  the  vitreous  chamber, 
sometimes  a  small  hernia  of  uninjured  cho- 
roid through  the  wound.  In  the  latter  case, 
in  applying  a  suture,  the  hernia  should  be 
replaced  by  a  fine  spatula,  and  held  back 
while  the  needle  is  passed  through.  A  small 
curved  needle  is  the  best  implement  for  the 
purpose,  armed  with  a  thread  of  fine  white 
silk.  The  suture  should  pass  through  the 
sclera  on  both  sides  of  the  incision,  and  the 
sutmre  may  be  cut  and  removed  in  thfrty- 
six  hours  or  sooner. 

B.  Brudenell  Carter. 

EYELIDS,  Diseases  of  the.— Hordeo- 
lum, or  Sty,  is  an  acute  inflammation  of  the 
wall  and  circumfoUicular  tissue  of  a  seba- 


ceous gland  associated  with  a  ciliary  foUicle. 
The  ciliary  folUcle  may  become  secondarily 
involved,  or  inflammation  of  a  ciliary  foUicle 
may  provoke  a  sty.  In  all  respects  a  sty  is 
identical  with  a  boil.  It  begins  by  locahsed 
pain,  redness,  and  swelling  at  the  edge  of 
the  lid.  In  a  few  hours  the  whole  Hd  be- 
comes cedematous,  the  bulbar  conjunctiva 
becomes  more  or  less  red  and  swoUen,  and 
a  muco-purulent  discharge  exudes  from  the 
palpebral  fissure.  At  first  sight  the  case 
may  be  mistaken  for  purulent  ophthalmia. 
The  edge  of  the  lid  is  extremely  tender, 
especially  at  a  point  corresponding  with 
the  focus  of  the  disease.  In  a  few  l^ours 
suppuration  takes  place,  the  parts  are  then 
less  tense,  and  matter  presents  around  the 
lashes  as  well  as  on  the  anterior  margin  of 
the  lid.  If  the  case  be  left  to  itself  the 
skin  at  the  margin  of  the  lid  ulcerates, 
and  the  contents  of  the  sty  escape  externally. 
The  subjective  symptoms  then  rapidly  dis- 
appear, and  the  swelling  gradually  subsides. 
If  the  sty  be  opened  the  contents  will  be 
found  to  be  a  semi-globular  mass  of  thick 
and  tenacious  pus.  When  the  sty  affects 
the  inner  angle  of  the  lids,  it  may  simulate 
a  lacrymal  abscess,  and,  indeed,  it  is  some- 
times at  first  impossible  to  naake  out  whether 
the  sac  be  imphcated  or  not.  Sties,  like 
boils,  are  apt  to  recur. 

The  causes  of  a  sty  are  general  and 
local.  The  general  causes  are  debihty  and 
depraved  states  of  the  system,  anaemia, 
diabetes,  uraemia,  chronic  constipation,  func- 
tional derangement  of  the  system,  and 
indeed  any  or  all  of  those  conditions  which 
precede  or  underlie  the  furunculous  diathe- 
sis, &c.  The  local  causes  are  irritation  by 
dust,  wind,  impure  air,  insanitary  condi- 
tions, badly-fitting  spectacles,  chronic  con- 
junctivitis, ciliary  blepharitis,  catarrh  of 
lacrymal  sac  or  duct,  &c. 

The  pathology  is  the  same  as  that  of 
furunculus  or  boU.  The  change  probably 
begins  as  a  circumglandular  inflammation 
of  a  sebaceous  glajid.  It  never  begins  in 
the  meshes  of  the  tissues. 

Treatment. — The  local  treatment  may 
be  abortive  or  curative.  Wlien  the  sty  is 
first  forming,  it  is  often  possible  to  arrest 
the  inflammation  by  plucking  the  lashes 
from  the  ciliary  folHcles  in  the  midst  of  the 
diseased  area,  so  as  to  allow  of  the  escape 
of  the  sero-pus  that  may  have  been  exuded 
into  or  around  the  sebaceous  and  cihary 
follicles.  After  epilation,  either  hot  fomen- 
tations with  water  or  a  solution  of  bella- 
donna extract  should  be  used,  or  a  soUd 
stick  of  nitrate  of  silver,  or  a  drop  of  pure 
carbolic  acid,  may  be  appUed,  or  the  folhcle 
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may  be  touched  with  the  actual  cautery. 
If  the  process  have  passed  this  primary 
stage,  hot  fomentations,  or,  if  suppuration 
have  begun,  poultices  may  be  used,  and  in- 
cisions should  be  made  as  soon  as  matter 
has  formed.  When  the  acute  inflammation 
has  subsided,  astringent  compresses,  such 
as  of  lead,  alum,  or  perchloride  of  mercury 
(gr.  Y^o  ^d  tBJ')>  i^^y  ^6  employed  with  benefit 
once  or  twice  a  day,  and  the  edges  of  the 
lids  kept  softened  with  weak  mercurial 
ointment — either  the  ammoniated_ mercury, 
or  the  yellow  oxide,  or  the  red  oxide — each 
of  a  strength  of  about  six  to  ten  grains  to 
an  ounce.  For  the  general  treatment  see 
Boils. 

Meibomian  Glands.  —  Though  these 
glands  are  embedded  in  the  tarsus,  which 
is  of  mesoblastic  origin,  the  cellular  ele- 
ments of  the  glands  are  involutions  of  the 
epidermis,  and,  consequently,  of  epiblastic 
descent. 

Chalazion,  or  Tarsal  Tumour,  is  a 
neoplasm  connected  with  the  Meibomian 
glands,  and  not,  as  commonly  believed, 
retained  secretion  of  these  glands.  It 
partakes  of  the  nature  of  a  non-infecting 
granuloma.  It  seems  to  begin  as  chronic 
inflammation  in  the  cellular  tissue  imme- 
diately around  the  wall  of  the  Meibomian 
follicles,  and  as  it  increases  in  size  it  causes 
atrophy  of  the  tarsus,  and  makes  its  way 
into  the  acini  of  the  glands  themselves.  It 
occurs  in  two  chief  forms,  one  having  its 
seat  in  the  substance  of  the  lid,  forming 
a  hemispherical  body  which  may  attain 
considerable  size ;  the  other  situated  at 
the  margin  of  the  lid  around  the  duct  of  a 
Meibomian  gland.  Marginal  chalazia  are 
usually  smaller  and  less  circumscribed  than 
those  occurring  in  the  substance  of  the 
Uds.  In  either  form  it  may  last  for  months, 
or  even  for  years,  without  undergoing  much 
alteration  in  size  or  shape,  but  its  tendency 
is  to  grow  until  at  length  it  encroaches 
upon  the  cellular  tissue  and  forms  a  swell- 
ing under  the  skin,  or  it  may  lead  to  soften- 
ing and  ulceration  of  the  mucous  membrane, 
and  finally  to  perforation  and  protrusion  of 
the  growth  into  the  conjunctival  sac.  Even 
after  this  it  retains  its  vascular  connexion 
with  the  lid  and  continues  to  elongate,  and 
may  project  outside  the  palpebral  aperture 
like  a  polypus.  Earely,  the  skin  itself  may 
ulcerate.  If  the  chalazion  grow  rapidly  it 
encroaches  upon  the  adjacent  glands,  and 
may  set  up  acute  inflammation  and  sup- 
puration in  them,  or  the  growth  itself  may 
suppurate.  Occasionally  it  undergoes  de- 
generative changes,  or  it  may,  rarely,  dis- 
appear spontaneously. 


On  everting  the  lids,  a  reddish-brown  or 
buff-coloured  patch  is  seen  on  the  mucous 
membrane,  with  perhaps  a  slight  depres- 
sion at  the  seat  of  the  growth.  It  is  at  this 
point  that  incisions  must  be  made  for  the 
removal. 

A  chalazion  consists  of  numerous  round, 
pale,  and  slightly  granular  cells  of  variable 
size,  and  usually  containing  a  pale  spherical 
or  sphero-ovoid  nucleus;  it  also  contains 
many  giant-ceUs.  The  ceUs  are  embedded 
in  a  pale  gelatinous  and  slightly  fibrillar 
matrix;  and  scattered  throughout  the  mass 
is  a  network  of  capillaries,  along  the  waUs 
of  which  the  ceUs  of  the  growth  congregate 
and  collect  into  groups.  These  collections 
occur  especially  at  the  places  where  these 
capillaries  divide. 

Diagnosis. — When  situated  near  the  mar- 
gin of  the  lid  chalazion  may  be  confounded 
with  chronic  ciUary  blepharitis ;  and  if  it 
inflame  and  suppurate,  it  may  be  mistaken 
for  acute  ciliary  blepharitis  or  for  hordeolus. 
A  diagnosis  may  easily  be  made  by  observ- 
ing the  precise  seat  of  the  greatest  swelling 
and  redness.  In  ciliary  blepharitis  and  in 
hordeolus  this  is  towards  the  free  margin 
of  the  lids,  and  there  is  always  more  or  less 
crusting  around  the  lashes  ;  whereas  in  in- 
flamed chalazion,  or  abscess  of  the  Meibo- 
mian glands,  the  redness  and  swelling  are 
towards  the  inner  margin  of  the  lids,  and 
the  lashes  are  free  from  crusts. 

Treatment. — When  smaU,  and  not  caus- 
ing much  disturbance  or  inconvenience,  the 
growth  may  be  left  alone  or  treated  by 
means  of  simple  astringent  and  detergent 
applications.  If  large  or  unsightly,  it  is 
best  dealt  with  by  everting  the  Uds  and 
making  a  crucial  incision  at  the  buff- 
coloured  spot,  and  then  gently  evacuating 
all  the  contents,  either  by  means  of  pressure 
or  by  the  introduction  of  a  small  scoop  or 
curette.  It  is  not  necessary  to  apply  any 
caustic  afterwards  with  a  view  of  destroy- 
ing the  wall.  Incision  through  the  skin, 
or  excision  of  the  growth,  is  seldom,  if 
ever,  advisable.  For  the  inflammatory 
thickening  that  remains  afterwards,  mild 
astringent  compresses,  with  a  slight  irrita- 
tion of  stimulating  ointments  over  the  skin, 
or  a  weak  solution  of  iodine,  are  useful.  It 
is  well  to  tell  the  patient  beforehand  that 
after  the  removal  of  the  growth  the  cavity 
fills  with  blood,  so  that  immediately  after 
the  operation  the  swelling  may  even  be 
larger  than  before.  The  blood  is,  however, 
absorbed  in  a  few  days.  Marginal  chalazia 
are  more  obstinate  ;  if  they  irritate  the  eye 
or  disfigure  the  lid,  they  may  be  incised 
vertically,  and  the  contents  broken  up  and 
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removed  by  means  of  a  broad  needle  or  a 
'  spud.'  With  a  view  to  prevent  recurrences 
of  chalazia,  all  causes  of  irritation  and  con- 
gestion of  the  Uds  must,  as  far  as  practic- 
able, be  removed.  Errors  of  refraction  and 
disorders  of  accommodation  should  be  cor- 
rected by  suitable  lenses  placed  in  properly 
fitting  frames ;  using  the  eyes  under  un- 
favourable conditions  of  air,  or  light,  or 
position  should  be  discontinued,  and  the 
circulation  of  blood  and  lymph  through  the 
lids  stimulated  by  means  of  douches,  cold 
compresses,  and  gentle  fi-ictions  with  some 
form  of  v^eak  mercurial  ointment. 

Abscess  of  the  Meibomian  Gland  is 
usually  a  suppurating  chalazion,  though  it 
may  be  the  result  of  inflammation  around 
masses  of  retained  excretion.  The  pus 
should  be  evacuated  by  incisions  on  the 
conjunctival  surface.  See  also  Conjunc- 
tiva, Diseases  of  the. 

Ciliary  Follicles  and  Eyelashes. — 
The  eyelashes  are  deeply  embedded  at  the 
outer  edge  of  the  free  margin  of  the  lid. 
They  are  regularly  shed  and  reproduced 
throughout  Hfe.  According  to  the  re- 
searches of  Moll  and  Donders,  each  eyelash 
has  an  average  period  of  evolution  of  about 
100  days ;  and  Unna  has  shov^n  that  little 
buds  arise  from  the  side  of  the  follicles, 
and  become  themselves  the  sheaths  of  nev/ 
lashes.  These  new  lashes  may  take  a 
different  direction  from  the  old  ones,  or  may 
push  the  old  ones  out  and  assume  their 
places.  It  is  probable  that  a  modification 
of  this  mode  of  generation  may  induce  ab- 
normalities of  position  of  the  lashes,  or  set 
up  irritation  or  inflammation  in  the  cihary 
follicles. 

Congestion  of  the  Ciliary  Follicles. 
The  ciUary  follicles  are  not  infrequently 
irritated  and  more  or  less  swollen  in  persons 
having  tender  and  delicate  skin,  or  who 
have  to  use  their  eyes  excessively  or  under 
unfavourable  conditions,  such  as  in  crowded, 
ill-ventilated,  ill-hghted,  smoky  or  dusty 
rooms  and  workshops  ;  or  who  wear  badly 
fitting  spectacles,  or  use  improper  lenses. 
Congestion  of  the  edges  of  the  lids,  accom- 
panied by  an  accumulation  of  fine  bran- 
like crusts  about  the  lashes,  is  a  common 
concomitant  of  uncorrected  errors  of  re- 
fraction, and  especially  of  hypermetropia, 
with  or  without  astigmatism.  With  this 
there  is  generally  also  some  follicular  con- 
junctivitis. While  this  form  of  congestion 
of  the  edges  of  the  lids  may  primarily  be 
dependent  upon  weak  sight,  it  becomes  in 
its  turn  a  cause  of  asthenopia,  and  may  by 
slight  causes  be  excited  into  actual  inflam- 
mation of  the  follicles. 


Treatment. — The  predisposing  and  ex- 
citing causes  enumerated  above  must  be 
diligently  investigated  and,  as  far  as  prac- 
ticable, removed.  Locally,  mild  alkaline  or 
astringent  lotions  and  a  simple  ointment, 
or  some  form  of  weak  mercurial  ointment, 
may  be  applied.  In  slight  cases,  boracic 
acid  ointment  is  an  elegant  and  agreeable 
application. 

Blepharitis  Ciliaris,  or  inflammation 
of  the  cihary  follicles,  is  perhaps  the 
commonest  of  diseases  of  the  Hds.  It  has 
been  called  by  various  names,  some  of 
which  have  reference  to  the  appearances 
which  the  diseased  lids  present,  others  to 
various  views  of  the  nature  of  the  pathology. 
The  following  are  some  of  the  commoner 
synonyms  : — Belpharitis  marginalis,  lippi- 
tudo  arida,  psorophthahnia,  tinea  tarsi, 
ophthalmia  tarsi,  blear-eye. 

The  disease  is  an  inflammation  of  the 
cellular  tissue  in  and  around  the  walls  of 
the  cihary  foUicles.  It  is  characterised  by 
redness  and  swelling,  together  with  the 
formation  of  papules,  pustules,  or  ulcers  at 
the  margins  of  the  hds.  It  may  affect  only 
one  or  two  follicles,  or  it  may  involve  all. 
It  presents  itself  in  one  of  three  modes — 
either  acute,  sub-acute,  or  chronic ;  and 
there  are  three  chief  varieties — the  simple 
inflammatory,  the  hypertrophic,  and  the 
suppurative  or  ulcerative. 

(1).  In  simple  blepharitis  there  are 
redness  and  swelling  of  the  edges  of  the 
Hds,  involving  the  area  occupied  by  the 
cihary  follicles.  Only  a  few  of  the  follicles 
may  be  affected,  but  more  commonly  the 
inflammation  extends  along  the  whole 
margin.  Thin  crusts  form,  under  which 
are  superficial  excoriations,  discharging 
ichorous  fluid  or  actual  pus.  If  neglected, 
simple  blepharitis  may  develop  into  the 
more  severe  forms. 

(2).  The  hypertrophic  Y&xi&tji^  charac- 
terised by  great  thickening  of  the  edges 
of  the  lids.  The  margins  of  the  lids  are 
elevated,  rounded,  along  the  whole  length 
of  the  tarsal  border  and  for  about  firom  an 
eighth  to  a  sixth  of  an  inch  of  its  breadth, 
embracing,  in  fact,  the  whole  foUicular  area. 
The  lashes  gradually  fall  out  or  change  their 
position.  Even  in  this  form  there  is  some 
ulceration  of  the  skin  around  the  lashes, 
together  with  the  formation  of  thin  crusts. 

As  the  fluid  and  cellular  elements  of 
the  inflammation  become  absorbed  cica- 
trization ensues,  with  displacement,  in- 
wards or  outwards,  of  the  edges  of  the  Hds 
and  probable  inversion  of  the  lashes. 

(3).  The  ulcerative  form  occurs  especi- 
ally in  strumous  persons.  The  inflammation 
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is  more  intense,  and  of  a  lower  type,  and 
there  is  early  suppuration  and  ulceration. 
Pustules  and  purulent  crusts  form  at  or 
round  the  base  of  the  lashes. 

SequelcB. — The  foUicles  may  be  so  much 
damaged  that  they  grow  only  ill-formed 
lashes,  which  are  generally  turned  towards 
the  eyeball  (trichiasis) ;  or  they  may  be 
completely  destroyed,  so  that  they  cease  to 
grow  lashes  at  all  (madarosis);  cicatriza- 
tion may  lead  to  eversion  of  the  edges  of 
the  lids,  and  consequent  displacement  of 
the  lacrymal  puncta  and  overflowing  of  the 
tears ;  or  it  may  lead  to  inversion  of  the 
edges  of  the  lids  and  eyelashes  (entropion 
and  trichiasis) ;  or  it  may  induce  contraction 
of  the  palpebral  fissure  (blepharophimosis). 
In  some  cases  persistent  thickening  of  the 
edges  of  the  Hd  remains  (tylosis). 

The  Causes  are  general  or  remote,  and 
local :  general  or  remote,  struma,  uterine 
diseases,  sexual  disturbances,  constipation, 
&o.  Some  races  seem  to  be  especially 
prone  to  it,  as  the  Jews.  Among  the  local 
causes  are  occupations  which  necessitate 
exposure  to  impure  atmosphere,  whether 
the  impurity  be  mechanical,  chemical,  or 
organic.  The  presence  of  morbid  secretions 
of  the  adjoining  glands  may  set  up  irritative 
septic  changes  in  the  cHiary  follicles.  Re- 
tention of  fluids  in  the  lacrymal  sac  and 
their  consequent  decomposition,  chronic 
conjunctivitis,  or  the  presence  of  vegetable 
fungi  in  or  around  the  lashes,  may  be  the 
exciting  local  causes.  The  disease  may  be, 
however,  due  primarily  to  errors  of  refrac- 
tion, or  to  badly-fitting  spectacles  and 
'pince-nez. 

Pathology.  —  The  disease  begins  by 
changes  in  the  circumfoUicular  tissue,  the 
foUicle  itseK  being  impHcated  secondarily. 
The  cells  of  the  root-sheath  and  of  the 
hair-root  undergo  retrogressive  changes ; 
and  at  length  the  structures  at  the  base  of 
the  foUicle  may  be  destroyed. 

Treatment. — Local :  removing  the  hairs 
from  the  diseased  foUicles  and  the  clipping 
off  the  rest  facihtates  the  appUcation  of 
remedies,  which  should  consist,  in  the  first 
instance,  of  alkaline  lotions  to  soften  and 
detach  the  crusts  and  lessen  the  discharge, 
and  then  mild  astringent  compresses,  such 
as  perchloride  of  mercury  (gr.  \  ad  f^j.), 
lead,  alum,  zinc,  &c.  The  skin  should  be 
protected  by  ointment,  such  as  zinc,  lead, 
or  boracic  acid  ointment,  or  diluted  am- 
moniated  mercury  (gr.  v.-x.  ad  ^j.),  or 
Hebra's  ointment.  In  the  later  stages, 
when  all  the  inflammation  has  subsided, 
stimulating  ointments,  such  as  sulphur,  tar, 
and  oil  of  cade  should  be  used. 


The  compKcations  and  concomitants  of 
blepharitis  marginalis  must  be  treated  ac- 
cording to  the  indications  enumerated  else- 
where. 

In  the  hypertrophic  form,  repeated 
puncturings  with  a  broad  needle,  and  the 
subsequent  appHcation  of  the  mitigated 
stick  or  of  a  strong  solution  of  nitrate  of  sil- 
ver (gr.  xv.-xxx.  ad  f3J.),may  be  of  service. 
"Where  there  is  much  ulceration,  after  the 
crusts  have  been  removed,  and  the  loose 
lashes  pulled  out  and  the  others  cut  short,  the 
exposed  ulcers  should  be  carefully  painted 
with  a  solution  of  nitrate  of  silver,  or  a 
solution  of  perchloride  of  mercury  (gr.  ^ 
ad  f^JO*  The  Hds  should  subsequently  be 
bathed  frequently  with  lead  or  boracic  acid 
lotion,  and  ointment  kept  applied  in  the 
intervals. 

Appropriate  internal  treatment  should 
be  used  in  addition  to  local  remedies  :  cod- 
liver  oil,  arsenic,  iron,  quinine.  The  sul- 
phides, the  sidphites,  and  hyposulphites  are 
among  the  most  useful  medicaments. 

Trichiasis  and  Distichiasis. — Though 
each  of  these  may  occur  independently  of 
the  other,  they  are  commonly  associated. 
By  the  term  trichiasis  is  meant  an  irregular 
and  disorderly  growth  of  the  eyelashes, 
some  or  all  of  which  turn  towards  the 
eyeball ;  while  by  the  term  distichiasis 
{blarixos,  with  two  rows),  is  meant  a 
growth  of  an  appreciable  row  of  lashes 
within  the  normal  row.  The  second  row 
may  be  short  and  consist  of  only  a  few 
hairs,  or  it  may  be  longer  and  extend  along 
the  greater  portion  of  the  edge  of  the  lid. 
The  lashes  in  trichiasis  may  present  normal 
appearances,  but  frequently  they  are  fine, 
almost  colourless,  and  twisted,  so  that  they 
may  easily  escape  hasty  observation. 

These  disorders  are  usually  associated 
with  incurvation  of  the  lid  or  actual  entro- 
pion, and  in  turn  the  irritation  set  up  by 
the  lashes  increases  the  entropion  by  in- 
ducing spasm  of  the  orbicularis. 

Trichiasis  and  distichiasis  sooner  or 
later  produce  inflammation  and  ulceration 
of  the  cornea,  which,  if  allowed  to  go  on 
unchecked,  may  ultimately  destroy  the  eye. 
The  ulceration  is  often  extremely  obstinate, 
and  indisposed  to  heal  even  after  the 
primary  cause  of  the  irritation  is  removed. 

Treatment.  —  Epilation  always  gives 
present  ease,  but  it  is  at  best  a  temporis- 
ing expedient.  More  radical  procedures 
are  needed  in  order  to  secure  permanent 
rehef.  The  bulbs  must  be  destroyed  or 
excised,  or  transplanted.  Electrolysis  is 
the  most  effectual  means  of  destroying  the 
bulbs  if  only  a  few  be  affected.    A  needle 
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attaclied  to  the  negative  pole  of  a  battery 
is  passed  down  the  follicle,  while  the  posi- 
tive pole  is  placed  on  the  temple.  An 
eschar  is  produced  and  the  bulb  is  destroyed. 
Excision  is  more  suitable  when  more  of  the 
follicles  are  implicated,  and  when  there  is 
neither  incurvation  nor  entropion.  The 
edges  of  the  lids  being  fixed  in  a  clamp  to 
prevent  bleeding,  an  incision  about  one- 
sixth  of  an  inch  deep  is  made  along  the 
edge  of  the  lids,  just  within  the  lashes  to 
be  removed.  A  similar  incision  is  made  in 
the  skin  outside  the  lashes.  The  interven- 
ing lashes  and  bulbs  are  then  carefully 
and  completely  removed.  Should  any  bulb 
escape,  as  indicated  by  the  black  point  at 
the  bottom  of  the  wound,  it  must  be  sepa- 
rately removed. 

Transplantation  is  generally  reserved 
for  those  cases  in  which  the  trichiasis  in- 
volves the  whole  length  of  the  lid.  The 
operation  most  commonly  practised  is 
that  originally  proposed  by  Jaesche,  or 
some  modification  of  it.  The  lid  is  split 
along  the  margin  between  the  eyelashes 
and  the  Meibomian  follicles.  The  intra- 
marginal  incision  should  be  about  one-sixth 
of  an  inch  deep,  so  as  to  extend  beyond  the 
follicles.  When  the  row  of  lashes  has  by 
this  means  been  freed,  an  elliptical  piece  of 
skin  is  removed  from  the  surface  of  the  lid. 
Sutures  are  then  inserted,  and  the  row  of 
lashes  drawn  away  from  the  margin  of  the 
lid.     See  also  Entropion. 

Emphysema  is  due  to  fi-acture  of  the 
nasal,  frontal,  or  ethmoidal  bones,  with 
laceration  of  their  mucous  membranes.  It 
is  usually  due  to  direct  violence,  though  it 
may  result  from  violent  sneezing  or  blow- 
ing of  the  nose.  After  the  laceration,  the 
lids  may  suddenly  puff  up  when  a  strong 
expiratory  effort  is  made ;  the  swelling 
having  the  peculiar  crepitation  so  charac- 
teristic of  the  presence  of  air.  As  regards 
treatment,  moderate  pressure  is  all  that  is 
needed,  and  avoidance  of  anything  like 
violent  expiratory  efforts,  such  as  occur  •  in 
blowing  the  nose,  sneezing,  or  playing  on 
a  wind  instrument. 

Emphysema  of  the  lids  and  orbit  is  very 
serious  if  associated  with  fracture  of  the 
skull. 

Abscess  of  the  Lids  declares  itself  by 
the  cardinal  signs  of  redness,  heat,  swell- 
ing, pain.  The  redness  in  severe  cases  is 
often  extremely  dusky.  The  bulbar  con- 
junctiva may  be  injected  and  much  swollen 
(chemosis).  In  the  early  stages,  in  addi- 
tion to  a  general  cedema  of  the  lid  there  is 
ft  localised  swelling,  which  is  at  first  hard 
and  tense,    and   often   feels  like    a    solid 


growth.  The  lids  cannot  be  opened,  and 
the  appearances  may  resemble  those  of 
severe  purulent  ophthalmia.  In  a  few  hours 
softening  and  suppuration  occur  in  the  in- 
durated mass.  Occasionally,  especially  in 
delicate  children,  the  distended  skin  may 
suddenly  become  gangrenous,  and  eventu- 
ally is  thrown  off  in  a  slough.  Great  cica- 
tricial contraction  may  follow,  with  more 
or  less  eversion  of  the  lids. 

The  treatment  is  that  of  abscess  occur- 
ring in  other  parts  of  the  body — hot  fomen- 
tations in  the  early  stages,  poultices  when 
pus  begins  to  form,  and  evacuation  of  pus 
as  soon  as  discovered.  The  incision  should 
be  made  with  a  fine  knife,  and  parallel 
with  the  fibres  of  the  orbicularis  muscle. 
A  fine  india-rubber  drainage-tube  may  be 
inserted  for  a  day  or  two,  to  ensure  com- 
plete evacuation. 

Muscular  Affections.  —  In  the  lids 
there  are  two  kinds  of  muscular  fibre — the 
striated  and  the  non-striated.  The  striated 
comprises  the  orbicularis  muscle,  supplied 
by  the  seventh  nerve,  and  the  elevator  of 
the  upper  lid,  supplied  by  a  branch  of  the 
third  nerve.  The  non-striated  fibres,  in- 
nervated by  the  sympathetic,  are  usually 
named  after  their  discoverer,  Miiller,  and 
are  connected  with  the  proximal  borders  of 
the  two  tarsi.  Both  sets  of  muscular  tissue 
are  liable  to  the  diseases  common  to 
kindred  tissues,  the  chief  pathological 
states  being  spasm  and  paralysis. 

Orbicularis  Muscle. — Spasm  occurs  in 
two  forms,  the  clonic  and  the  tonic.  (1)  In 
the  clonic  form  (nictitation),  there  is  re- 
peated twitching  and  winliing  of  the  lids. 
It  is  especially  common  in  children  who 
have  errors  of  refraction.  It  is  likewise 
associated  with  chorea,  epilepsy,  hysteria, 
or  diseases  dependent  on  central  change. 
It  may  be  due  to  overstraining  of  the  eyes 
under  unfavourable  conditions,  as  bad  light. 
In  sKghter  forms  it  manifests  itself  as  a 
quivering  of  the  lid,  popularly  designated 
'  live-blood.' 

(2)  Blepharospasm,,  or  tonic  contraction 
of  the  orbicularis,  may  be  intermittent  or 
continuous,  lasting  from  a  few  seconds  to 
some  hours.  It  is  usually  intermittent  at  first, 
becoming  continuous  later  on.  In  some 
cases  it  is  so  severe,  and  the  spasm  lasts 
so  long,  as  to  give  rise  to  serious  in- 
convenience and  even  to  jeopardise  the 
patient's  Hfe.  A  person  may,  for  instance, 
be  run  over  if  seized  with  spasm  while 
crossing  a  street. 

In  some  cases  the  spasm  may  be  ar- 
rested by  pressure  on  one  or  other  branches 
of  the  fifth  nerve,  the  supra- orbital,  infra- 
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orbital,  temporal,  malar,  or  mental.  These 
are  called  '  pressure  points.' 

Causes. — Blepharospasm  may  be  due  to 
injury,  disease,  or  irritation  of  the  fifth  or 
of  the  seventh  nerve,  from  any  cause  what- 
ever. Among  the  former  may  be  reckoned 
foreign  bodies  on  the  cornea  or  in  the  con- 
junctival sac,  wounds  or  inflammation 
of  the  cornea  or  conjunctiva,  or  ulcers  of 
the  cornea,  and  dental  disorders.  Gastro- 
intestinal disturbances  may  excite  it,  or  it 
may  be  a  symptom  of  a  general  neurosis, 
and  is  especially  common  as  associated 
with  facial  tic.  It  may  be  due  likewise  to 
intracranial  affections,  especially  at  the 
base  of  the  brain ;  or  it  may  be  dependent  on 
diseases  of  the  temporal  bone,  or  on  diseases 
outside  the  skull,  as  abscess  of  the  parotid 
gland,  &c.  Or  it  may  be  due  to  syphHitic  or 
rheumatic  inflammation. 

Treatment. — The  first  indication  is  to 
remove  or  correct  the  predisposing  and 
exciting  causes.  The  continuous  current, 
faradic  current,  or  blisters  may  be  applied 
over  the  '  pressure  points.'  In  obstinate 
cases  section  or  excision  of  a  portion  of 
the  nerve  at  the  '  pressure  point '  may  be 
tried.  Division  of  the  outer  canthus  of  the 
lids  is  sometimes  of  service.  Morphia,  bel- 
ladonna, or  conium  may  be  given  internally. 
Eserine  in  doses  of  gr.  ^  to  gr.  ^  is  said 
to  be  a  powerful  remedy  in  blepharospasm. 
Later,  tonics,  as  arsenic,  phosphorus,  strych- 
nine, quinine,  bromide  or  phosphide  of 
zinc,  iron,  cod-hver  oil,  &c.  See  Facial 
Spasm. 

Paralysis  of  the  Orbicularis. — The  pro- 
minent symptom  is  inability  to  close  the 
lids  (lagophthalmos).  In  addition  there 
may  be  the  other  symptoms  of  facial  para- 
lysis— upraising  of  the  eyebrow,  and  flatten- 
ing of  the  corresponding  cheek  and  nostril. 
Partly  from  the  inaction  of  the  lid  and 
partly  from  the  displacement  of  the  edge  of 
the  lower  lid,  tears  cannot  get  into  the 
lacrymal  punctum,  and  consequently  over- 
flow. In  sleep,  and  in  all  attempts  to  close 
the  lid,  the  cornea  rolls  upwards  under  the 
cover  of  the  lid.  Otherwise,  the  conjunctiva 
and  cornea  are  constantly  exposed,  and  are 
consequently  liable  to  injuries  fi-om  dust 
and  other  foreign  bodies.  There  may  be 
paralysis  of  all  the  other  muscles  supplied  by 
the  facial  nerve,  while  the  orbicular  muscle 
escapes.  On  the  other  hand,  this  muscle 
is  rarely  paralysed  alone.  When  riecovery 
takes  place  in  facial  paralysis  the  orbicular 
muscle  is  one  of  the  first  to  recover.  Some- 
times the  external  rectus  is  implicated  in 
paralysis  of  the  orbicularis.  In  such  in- 
stances the  lesion  is  probably  situated  in 


the  pons  varolii,  or  there  may  be  hemi- 
plegia of  the  opposite  side.  Sometimes  the 
auditory  nerve  is  also  involved. 

The  cause  may  be  injury  or  disease  of, 
or  pressure  upon,  any  portion  of  the  seventh 
nerve  in  its  intracranial,  temporal,  or  extra- 
cranial course,  such  as  lesions  in  the  pons, 
haemorrhage,  softening,  meningitis,  diseases 
or  fracture  of  the  temporal  bone,  wounds 
or  other  injury  of  the  nerve  outside  the 
skull,  or  pressure  of  enlarged  glands,  nodes, 
&c.  Syphihs  and  rheumatism  are  among 
the  commonest  predisposing  causes,  and  a 
partial  paralysis  of  the  orbicular  muscle 
occurs  in  true  leprosy. 

Treatment. — To  obviate  inflammation 
of  the  cornea  and  conjunctiva,  the  lids 
should  be  protected  by  means  of  a  light 
pad  smeared  with  boracic  acid  ointment. 
If  this  do  not  suffice,  the  edges  of  the  Hds 
should  be  pared  and  united  by  sutures.  In 
addition,  the  treatment  must  be  directed 
against  the  exciting  and  predisposing  causes. 

Levator  Palpebeje  Superioris. — 
Sjpasm,  of  this  muscle  is  rare.  When  it 
exists  the  eyelids  cannot  be  closed  either 
voluntarily  or  durmg  sleep.  It  may  depend 
upon  direct  injury  or  rheumatic  irritation, 
or  on  reflex  irritation  of  the  fifth  nerve,  or, 
lastly,  on  central  disease. 

In  Paralysis  of  the  Elevator  of  the 
upper  lid  the  most  conspicuous  symptom  is 
drooping  of  the  upper  Ud  (ptosis).  It  may 
occur  during  intra-uterme  Ufe,  at  birth,  or 
at  any  later  period.  If  it  exist  at  birth  it 
may  be  the  result  of  intra-uterine  disease, 
or  it  may  be  the  result  of  injury  during  par- 
turition. In  any  case  the  paralysis  may 
be  partial  or  complete.  When  it  is  partial 
the  lid  can  be  raised  to  some  extent ;  but 
when  it  is  complete  the  lid  hangs  loose  and 
motionless,  is  usually  smooth,  and  sHghtly 
oedematous. 

If  the  elevator  muscle  alone  be  affected, 
the  movements  of  the  eyeball  are  unim- 
paired ;  but  not  infrequently  other  branches 
of  the  third  nerve  are  involved,  so  that 
when  the  Hd  is  raised  the  eyeball  is  seen 
to  lie  towards  the  outer  canthus,  and  the 
pupil  to  be  semi-dilated.  The  movements 
of  the  globe  inwards,  upwards,  and  down- 
wards may  also  be  limited  or  entirely 
abolished.  Ptosis  is  occasionally  recur- 
rent, though  it  may  attack  one  side  at  one 
time  and  the  opposite  side  at  another. 

Causes  may  be  due  to  disease  or  injury 
of  the  third  nerve,  or  of  pressure  upon  it, 
either  at  the  nucleus  in  the  floor  of  the 
third  ventricle,  at  any  part  along  the  course 
of  the  nerve  at  the  base  of  the  brain,  in 
the  sphenoidal  fissure,  or  within  the  orbit. 
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Syphilis  or  rheumatism  is  a  common  con- 
stitutional cause. 

Treatment. — As  far  as  practicable,  the 
constitutional  and  local  predisposing  and 
exciting  causes  should  be  discovered  and 
removed.  Iodide  of  potassium  should  be 
freely  administered,  and  the  continuous  or 
the  faradic  current  daily  appHed.  If  volim- 
tary  power  to  raise  the  lid  do  not  return, 
the  question  will  arise  whether  an  operation 
should  be  performed  or  not.  The  answer  will 
depend  largely  upon  the  presence  or  absence 
of  paralysis  of  other  muscles  supplied  by  the 
third  nerve.  If  the  internal,  superior,  or 
inferior  rectus  be  incurably  paralysed,  it 
will  be  inadvisable  to  correct  the  drooping 
of  the  lid,  inasmuch  as  there  will  remain 
disturbing  and  distressing  diplopia.  If, 
however,  the  eyeball  muscles  be  intact,  an 
operation  may  be  done.  The  simplest  is 
the  excision  of  an  elliptical- shaped  piece  of 
skin  and  orbicularis  muscle  from  the  upper 
Hd,  so  as  to  shorten  the  upper  lid  and  en- 
able the  frontal  muscle  to  draw  it  upwards. 
A  subcutaneous  suture  may  be  inserted,  so 
as  to  form  a  cicatricial  band,  by  means  of 
which  the  occipito -frontalis  muscle  can  be 
made  to  act  upon  the  lid. 

Ectropion  and  Entropion  will  be  found 
under  their  respective  headings. 

Ankyloblepharon  is  the  adhesion  of 
the  edges  of  the  upper  and  lower  lids.  This 
may  be  partial  or  complete,  and  may  result 
from  disease  of  the  edges  of  the  lids,  or 
(more  commonly)  from  injury.  The  inner 
portion  of  the  palpebral  fissure  is  more  fre- 
quently affected  than  the  outer. 

Symblepharon,  or  adhesion  of  the  lid  to 
the  eyeball,  is  usually  the  result  of  burns  by 
fire  or  chemical  soHds  or  fluids,  but  it  may 
result  from  diphtheritic  conjunctivitis.  The 
adhesion  may  involve  the  whole  extent  of 
both  lids,  or  it  may  be  confined  to  a  much 
smaller  area ;  it  may  affect  only  the  sclerotic 
portion  of  the  globe,  leaving  the  cornea  free, 
or  it  may  occupy  more  or  less  of  the  cornea. 

Symblepharon  may  be  complicated  with 
ankyloblepharon. 

Treatment. — If  there  be  only  a  narrow 
band  of  adhesion  between  the  lid  and  the 
globe,  it  may  be  divided  by  scissors  or  by 
ligature :  but  if  the  adhesion  be  broader, 
this  will  not  suffice,  and  the  abnormal  union 
must  be  severed  by  a  more  deliberate  pro- 
cedure. Transplantation  in  some  form  wiU 
be  required,  since  reunion  almost  invaria- 
bly takes  place  from  mere  division  of  the 
adhesion. 

There  are  several  modes  of  dealing  with 
symblepharon ;  but  the  management  of  par- 
ticular cases  must  to  a  large  extent  be  left 


to  the  skill  of  the  surgeon.  The  transplan- 
tation of  a  portion  of  rabbit's  conjunctiva 
has  been  recommended,  and  Stellwag  has 
suggested  the  employment  of  a  portion  of 
mucous  membrane  from  the  Hps  or  from 
the  vagina. 

A  simple  and  effectual  way  of  dealing 
with  symblepharon  of  the  lower  lid  is  to 
dissect  the  cicatricial  band  from  the  globe, 
and  then,  by  means  of  a  suture  inserted  at 
the  apex,  to  turn  the  flap  downwards  towards 
the  cul-de-sac,  and  fix  it  there,  by  passing 
the  suture  through  the  substance  of  the  lid 
and  attaching  the  thread  to  a  quill  or  piece 
of  rubber  drainage-tube.  By  this  means 
the  cuticular  surface  of  the  cicatricial  band 
is  turned  to  the  globe,  while  the  inner  sur- 
face contracts  adhesions  to  the  dissected 
wound  in  the  conjunctiva.      J.  Tweedy. 

EYELIDS,  Injuries  of  the.— The  prin- 
cipal injuries  of  the  eyelids  are  bruises, 
wounds,  and  burns. 

Bruises  of  the  eyelids  are  usually  un- 
important though  disfiguring,  unless  they 
are  the  result  of  injury  to  the  orbit  or  base 
of  the  skull. 

Wounds  of  the  eyelids  may  be  incised, 
lacerated,  contused,  punctured,  or  poisoned. 
They  may  not  only  cause  deformity  of  the 
hds,  but  may  be  followed  by  paralysis  of 
one  or  other  of  the  muscles.  Even  perma- 
nent blindness  may  supervene  on  wounds 
of  the  eyelids. 

Incised,  lacerated,  and  contused  wounds 
may  involve  the  whole  thickness  of  the 
lids,  or  only  the  skin  and  subcutaneous 
tissues.  If  the  lid  be  completely  divided, 
the  edges  of  the  wound  should  be  brought 
together  as  early  as  possible  by  means  of 
fine  sutures  or  a  very  fine  hareUp  pin  in- 
serted close  to  the  margin.  If  this  is  not 
done,  the  lips  of  the  wound  will  gape  and 
become  everted  through  the  action  of  the 
orbicularis.  In  lacerated  wounds  and  in 
incised  wounds  whose  Hps  have  become 
everted,  it  maybe  necessary  to  pare  the  edges 
before  bringing  them  together.  In  wounds 
involving  the  lower  canaHculus,  an  opening 
into  the  lacrymal  sac  should  be  secured 
before  bringing  the  Hps  of  the  wound  to- 
gether. Simple  incised  wounds  only  need 
accurate  adjustment  by  fine  silk  or  horse- 
hair sutui'es. 

Punctured  wounds  of  the  Hds  may  be 
complicated  by  fracture  of  the  orbital  bones 
or  by  the  intrusion  of  foreign  matter  into 
the  cellular  tissue  of  the  orbit,  or  even  into 
the  cranium.  The  prognosis  should  be 
guarded,  and  the  treatment  to  some  extent 
expectant. 
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Poisoned  wounds  may  be  due  to  bites, 
scratches,  or  inoculations  with  virulent 
matter,  vaccinal,  syphilitic,  &c. 

Burns  may  present  every  degree  of 
severity,  from  slight  redness  of  the  skin  to 
complete  destruction  of  both  lids.  Bums 
which  at  first  may  not  seem  very  severe 
may,  by  cicatrization,  lead  to  complete 
aversion  of  the  lids.     See  Ectropion. 


Adhesion  of  the  margins  of  the  lids 
(ankyloblepharon)  or  adhesion  of  the  lids 
to  the  globe  (symblepharon)  may  follow 
burns. 

See  also  Conjunctiva,  Injuries  of  the  ; 
Cornea,  Inflammation  of  the,  and  more 
particularly  Abscess  of  the  Lids,  Ankyloble- 
pharon, and  Symblepharon  under  Eyelids, 
Diseases  of  the;  Ectropion.     J.  Tweedy. 
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FACE,  Fracture  of  Bones  of  the. — In 

extensive  injuries  lines  of  firacture  may 
traverse  the  facial  bones  in  various  direc- 
tions. The  fractures  are  often  compound 
and  corominuted,  or  depressed.  In  some 
cases  the  whole  framework  of  the  face  has 
been  separated  from  the  skull  as  far  back 
as  the  sphenoid.  Haemorrhage,  at  first 
copious,  soon  ceases.  The  accompanying 
wound  must  be  thoroughly  syringed  with 
carboHc  lotion  (1  in  40) ;  adjustment  must  be 
accomplished  either  by  the  fingers  or  by 
elevators ;  no  fragment  should  be  removed 
unless  completely  detached  and  loose ; 
drainage,  when  necessary,  must  be  pro- 
vided for ;  and  the  soft  parts  must  be  very 
accurately  brought  together  by  fine  su- 
tures. Some  surgeons  cover  the  edges  of 
the  wound  with  collodion.  Swelling  may 
be  limited  by  ice  or  evaporating  lotions. 

Serum  must  not  be  allowed  to  collect ;  to 
evacuate  it,  the  edges  of  the  wound  should 
be  separated  by  a  director  gently  introduced. 
Union  occurs  very  rapidly,  but  the  oppor- 
tunity of  removing  any  remaining  displace- 
ment must  be  carefiilly  watched  for  as 
swelling  subsides.  When  the  fracture  ex- 
tends into  the  mouth,  frequent  syringing 
with  Condy's  fluid  should  be  employed. 
The  fragment  may  sometimes  with  advan- 
tage be  wired  together  or  supported  by 
vulcanite  plates,  now  so  skilfully  made  by 
dental  surgeons. 

Nasal  Bones.  —  Fracture  is  due  to 
direct,  often  to  great,  violence.  The  frac- 
ture is  generally  towards  the  lower  edge  of 
the  bones,  often  transverse  and  depressed, 
or  the  sutures  may  be  opened.  There  is 
frequently,  also,  fracture  of  the  nasal  pro- 
cesses of  the  superior  maxillae,  or  of  the 
lacrymals.  The  nasal  bones  have  been 
driven  up  so  as  to  fracture  the  cribriform 
plate  of  the  ethmoid,  and  lead  to  injury  of 
the  brain.  The  septum  may  be  fractured 
or  deflected.  It  may,  if  swelling  have  en- 
sued, be  difficult  to  reduce,  or  even  to  detect, 
the  fracture.     Ice  will  tend  to   diminish 


oedema  and  check  bleeding,  which  may 
be  troublesome.  If  examination  is  re- 
sisted, or  the  patient  is  nervous,  an  anaes- 
thetic may  be  given.  Necrosis  may  result, 
but  it  is  rare.  For  replacement,  a  stiff 
director  or  a  pair  of  closed  dressing-forceps 
may  be  introduced  into  the  nose,  while  the 
fingers  are  used  externally.  The  fragments 
will  often  remain  in  position.  If  not,  it  is 
better  to  replace  them  when  they  slip,  than 
to  introduce  plugs.  In  a  day  or  two  they 
will,  as  repair  advances  very  rapidly,  become 
fixed.  It  has  been  suggested  that  a  hare- 
Hp  pin  should  be  passed  transversely  under 
the  fragments  to  support  them.  In  cases 
otherwise  intractable  this  method  may  be 
tried;  a  very  fine  drill,  however,  must  be 
used,  and  care  must  be  taken  not  to  dis 
figure  the  skin.  Erichsen  suggests  an 
india-rubber  bag  distended  after  introduc- 
tion, as  used  for  epistaxis;  Hamilton,  small 
pledgets  of  medicated  wool,  suppHed  with 
numbered  strings,  so  that  they  may  be 
removed  in  the  order  of  introduction. 
Should  deformity  remain,  Adams  advises 
the  forcible  adjustment  of  the  bones  by 
strong  smooth-bladed  forceps,  and  the  use 
of  a  screw  clamp — one  blade  in  each  nostril 
— to  support  the  septum.  This  method  may 
be  tried  in  even  old  fractures  in  which  there 
is  marked  deformity. 

Superior  Maxilla. — This  bone  may 
be  fractured,  but  only  by  great  violence, 
through  either  its  nasal  or  alveolar  pro- 
cess, the  antrum  may  be  driven  in  or  the 
bone  maybe  extensively  comminuted.  The 
intermaxillary  or  other  sutures  are  some- 
times opened.  These  fi-actures  are  often 
compound,  and  attended  with  profuse  haemor- 
rhage, or  associated  with  serious  injuries  of 
the  brain,  and  a  guarded  prognosis  should 
therefore  be  given.  Subcutaneous  emphy- 
sema is  often  observed,  which,  however,  soon 
disappears. 

Treatment. — Displacement  must,  if  pos- 
sible, be  at  once  corrected,  for  even  sUght  ir- 
regularity may  produce  great  disfigurement. 
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Hamilton  suggests  that  an  elevator  with  a 
cutting  thread  may  be  screwed  into  any- 
depressed  fragment  in  order  to  raise  it. 
"When  the  alveolar  process  is  fractured,  the 
fragments  may  be  steadied  by  wiring  to- 
gether the  adjacent  teeth. 

Malar  Bone. — Fracture  of  this  bone  is 
very  rare,  and  is  produced  only  by  great 
violence.  It  is  almost  invariably  associated 
with  fracture  of  the  upper  jaw  or  other 
facial  bones.  If,  in  comminuted  fracture, 
fragments  are  driven  into  the  temporal 
muscle,  they  should  be  removed.  Dis- 
placement, if  considerable  (it  is  usually 
slight),  should  be  corrected,  a  small  in- 
cision being,  if  necessary,  made  for  the 
passage  of  an  elevator.  Fragments  once 
replaced  will  usually  remain  in  position. 

Zygoma. — Fractures  of  this  process  are 
very  rare.  They  occur  (a)  from  direct 
violence  ;  (6)  in  association  with  fracture  of 
the  malar  or  superior  maxillary  bones ;  or 
(c)  when  a  foreign  body  is  thrust  outwards 
through  the  mouth.  Displacement  is  usually 
slight,  as  the  surrounding  bony  structures 
steady  the  fragments.  If  depression  is 
marked,  so  as  to  interfere  with  the  tem- 
poral muscle,  a  small  incision  may  be  made, 
through  which  to  introduce  an  elevator. 
The  accident  has  been  followed  by  stif&iess 
of  the  jaw.  The  injury  which  fractures 
the  zygoma  may  produce  concussion  of 
the  brain.  These  cases  therefore  require 
close  watching.  Howard  Marsh. 

FACIAL  ARTERY,  The.— A  branch 
of  the  external  carotid,  commences  oppo- 
site the  angle  of  the  jaw  and  dips  under- 
neath the  digastric  and  stylohyoid  muscles 
to  reach  the  submaxillary  gland,  from 
which  it  ascends  over  the  lower  jaw,  two 
fingers'  breadths  in  front  of  the  angle.  The 
artery  then  passes  about  three-quarters  of 
an  inch  from  the  angle  of  the-  mouth  up 
towards  the  nose  and  the  inner  angle  of  the 
orbit,  where  it  ends. 

Ligation. — The  artery  is  tied,  usually, 
as  it  crosses  the  jaw.  Place  the  patient  on 
the  back,  with  a  pillow  below  the  neck; 
maintain  the  head  at  right  angles  to  the 
neck,  with  the  face  looking  towards  the 
opposite  side.  Make  an  incision  over  the 
artery,  the  vessel  being  found,  as  stated 
above,  two  fingers'  breadths  in  front  of  the 
angle,  where  it  lies  on  the  bone  at  the  an- 
terior border  of  the  masseter  muscle.  The 
pulsations,  however,  are  the  best  guide.  The 
incision,  one  inch  long,  divides  the  skin, 
superficial  fascia,  platysma,  infra-maxillary 
branch  of  the  facial  nerve,  and  the  deep 
fascia.     The  artery  is  found  lying  on  the 
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bone,  with  the  vein  posterior  to  it.     Pass 
the  needle  from  behind  forwards. 

James  Cantlie. 

FACIAL  CARBUNCLE.  See  Car- 
bungle. 

FACIAL  PALSY.— Paralysis  of  the 
muscles  suppHed  by  the  facial  nerve  is  a 
condition  which  occasionally  comes  under 
the  notice  of  the  surgeon.  It  may  depend 
on  a  variety  of  causes : — first,  central,  in- 
cluding injuries  or  tumours  of  that  part  of 
the  brain  in  which  the  cortical  centres, 
governing  the  muscles  of  the  face  are 
situated,  or  any  other  part  through  which 
the  fibres  are  passing  from  this  region  to 
the  facial  nerve.  Under  this  heading  are 
also  included  the  various  general  paralytic 
conditions  which  depend  upon  haemor- 
rhages, softening,  and  other  causes,  and 
belong  more  properly  to  the  province  of  the 
physician.  Secondly,  intracranial  tumours 
pressing  upon  the  facial  nerve  in  its  course 
from  the  brain  to  the  internal  auditory 
meatus.  Thirdly,  injury  to  the  nerve  in 
its  course  through  the  temporal  bone» 
This  may  arise  from  fracture  of  the  skull^ 
and  may  set  in  immediately  after  the 
accident,  or  at  a  subsequent  period  when 
the  nerve  is  pressed  upon  by  the  new 
material  thrown  out  in  the  course  of  repair 
of  the  bone.  It  should  be  borne  in  mind 
that  the  temporal  bone  may  be  broken 
without  involving  a  genuine  fracture  of  the 
skull.  The  more  common  cause  of  damage 
to  the  facial  nerve  in  the  bone  is,  however, 
the  existence  of  suppuration  in  the  middle 
ear  and  consequent  invasion  of  the  aque- 
ductus  faUopii.  This  condition  is  sometimes 
met  with  in  the  adult,  and  not  very  in- 
frequently in  children  it  is  one  of  the 
causes  of  that  very  distressing  condition,, 
double  facial  palsy.  Fourthly,  damage  to 
the  nerve  after  it  has  left  the  stylo -mastoid 
foramen.  This  may  arise  simply  from 
exposure  to  cold,  or  from  accidental  or 
intentional  wounds  of  the  face,  the  latter 
including  division  of  the  nerve,  or  of  some 
part  of  it,  in  the  course  of  the  removal  of 
tumours,  the  opening  of  abscesses,  opera- 
tions on  the  lower  jaw,  and  other  surgical 
procedures. 

The  characteristic  appearance  of  a 
patient  with  facial  paralysis  need  not  be 
here  described,  but  one  sequela  must  be 
mentioned.  The  eyeUds  can,  of  course,  be 
only  imperfectly  closed,  though  some  sHght 
movement  of  the  upper  lid  usually,  if  not 
always,  remains  ;  the  patient  is  thus  obliged 
to  effect  the  purposes  of  winking  by  turning 
the  eye  upwards,  and  an  occasional  resuhi 
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of  the  inadequate  cleansing  of  the  surface 
of  the  eyeball  is  the  onset  of  conjunctivitis  ; 
and  if  the  fifth  nerve  be  also  paralysed  so 
that  sensation  is  abolished,  sloughing  of  the 
cornea  may  result.  To  prevent  this,  it  is 
sometimes  necessary  or  advisable  to  stitch 
the  margins  of  the  lids  together,  after 
paring  them,  leaving  only  a  small  aperture 
in  the  centre  of  the  ocular  slit  for  vision, 
or  the  lids  may  be  fastened  together  by 
a  strip  of  plaster  or  other  means. 

No  surgical  treatment  can  be  carried 
out  for  facial  palsy  beyond  the  application 
of  blisters  over  the  course  of  the  nerve,  with 
the  object  of  accelerating  the  cure  of  the 
simple  '  rheumatic  '  or  peripheral  variety. 
It  is  conceivable  that  cases  may  arise  in 
which  it  might  be  possible  to  stitch  to- 
gether the  ends  of  the  divided  nerve,  but 
it  is  not  known  that  this  method  has  ever 
been  put  in  practice. 

RiCKMAN  John  Godlee. 

FACIAL  SPASM  (Tic  Convulsif).— 

Spasm  of  the  facial  muscles  varies  very 
much  in  degree,  and  no  doubt  also  very 
much  in  its  cause.  The  simplest  forms  are 
such  as  the  mild  and  transient  twitching  of 
the  orbicularis  palpebrarum,  which  is  often 
associated  with,  and  probably  dependent 
upon,  rectal  irritation,  or  some  other  trivial 
cause ;  or  the  sHght  jerking  of  the  corner  of 
the  mouth,  or  winking  of  the  eyelid,  which 
is  apparently  little  more  than  a  habit  or 
trick  which  has  become  second  nature.  The 
most  severe  form  is  that  in  which  all  the 
muscles  of  one  side,  or  of  the  whole  face,  are 
in  a  perpetual  state  of  involuntary  move- 
ment ;  the  movements,  though  for  the  most 
part  painless,  being  a  source  of  intense  and 
wearying  annoyance  to  the  patient,  and 
sometimes  only  intermitting  during  sleep. 
Between  these  two  extremes  all  sorts  of 
varieties  are  met  with. 

As  to  causation  but  little  can  be  said. 
Some  are  apparently  what  may  be  inde- 
finitely called  hysterical  affections ;  some 
appear  to  depend  upon  reflex  irritation,  such 
as  the  presence  of  carious  teeth,  or  the  ex- 
istence of  wax,  or  other  mischief,  in  the  ear, 
or  of  some  disease  of  the  eye ;  others,  again, 
depend  imdoubtedly  upon  some  cerebral 
lesion,  though  we  are  without  data  as  to  the 
nature  of  the  lesion,  and  a  fortiori  as  to  its 
seat,  but  it  may  be  assumed  to  be  in  some 
cases  cortical  and  in  others  central.  In  one 
case,  in  which  a  post-mortem  examination 
was  made,  an  aneurism  of  the  basilar  ar- 
tery pressing  upon  the  facial  nerve  was 
found,  but  this  can  only  be  looked  upon  as 
a  pathological  curiosity. 


In  many  cases  the  spasm  is  made  worse 
by  excitement,  irapairment  of  the  general 
health,  and  exposure  to  the  influence  of  cold 
winds  or  bright  lights,  while  it  is  allayed  by 
the  opposite  conditions ;  and  in  most,  if  not 
in  all,  the  amount  of  twitching  varies  from 
time  to  time.  In  a  severe  case,  affecting 
both  sides,  the  eyes  may  be  so  completely 
closed  at  times  that  the  patient  is  unable  to 
see,  while  his  head  is  being  constantly  bent 
forwards  by  the  powerful  contractions  of 
the  platysmata,  and  the  angles  of  the  mouth 
are  being  frequently  drawn  downwards  and 
outwards  into  an  ever-varying  'risus  sar- 
donicus.'  Many  cases  are  accompanied  by 
painful  affections  of  one  or  more  branches 
of  the  fifth  nerve. 

Spasm  of  the  facial  muscles  occurs  in 
the  course  of  other  more  general  convulsive 
diseases ;  but  these  lie  outside  of  the  pre- 
sent subject.  Closely  related  to  'tic  con- 
vulsif '  is  the  condition  known  as  spasmodic 
torticollis,  in  which  the  spinal  accessory 
nerve  is  sometimes  apparently  alone  af- 
fected, though  often  a  whole  physiological 
group  of  muscles  is  affected  by  the  move- 
ments, some  being  on  one  side  of  the  body 
and  some  on  the  other — a  stemomastoid,  for 
example,  acting  with  the  opposite  splenius. 

The  treatment  of  facial  spasm  involves 
a  careful  inquiry  into  the  general  health,  and 
a  minute  search  for,  and,  if  practicable,  re- 
moval of,  aU  sources  of  possible  reflex  irri- 
tation. Galvanism  appears  to  have  been 
useful  in  a  certain  niunber  of  cases;  and 
many  others  have  in  time  disappeared  spon- 
taneously, not  infrequently  after  they  have 
resisted  all  known  methods  of  treatment. 
The  question  of  stretching  the  facial  nerve 
has  been  carefully  considered  and  several 
times  put  in  practice ;  it  appeared  at  one 
time  to  produce  very  encouraging  results,  for 
almost  all  the  earlier  cases  were  described  as 
being  relieved  or  cured.  The  reports  were, 
however,  pubHshed  too  soon.  The  writer,  who 
has  performed  the  operation  on  two  patients, 
collected  the  statistics  of  all  the  cases  pub- 
lished up  to  June,  1883,  which  showed  that, 
in  all  but  one,  recurrence  of  the  disease  had 
taken  place,  although  several  patients  had 
experienced  a  more  or  less  prolonged  rehef 
from  the  troublesome  symptoms.  In  one  of 
his  own  patients  the  twitching  returned 
some  months  after  the  operation,  but  a 
spontaneous  cure  subsequently  occurred. 

If  the  operation  be  decided  upon,  a  curved 
incision  should  be  made  immediately  below 
the  attachment  of  the  lobule  of  the  ear,  and 
another  firom  the  centre  of  this  downwards 
for  two  inches  along  the  edge  of  the  stemo- 
mastoid; the  parotid  gland  is  then  to  be 
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separated  from  the  sterno -mastoid,  and  the 
latter  drawn  back  with  a  hook  till  the  pos- 
terior belly  of  the  digastric  appears.  Im- 
mediately above  the  upper  border  of  this 
muscle  the  nerve  may  be  easily  found  in 
its  short  course  between  the  stylo-mastoid 
foramen  and  the  gland.  It  is  then  to  be 
forcibly  stretched  over  a  hook.  This  method 
of  stretching  a  small  nerve,  like  the  facial, 
is  a  totally  different  process  from  that  of 
pulling  a  large  nerve,  like  the  sciatic,  out  of 
its  bed  with  the  finger.  It  involves  a  par- 
tial destruction  of  the  nerve  at  the  point 
stretched,  and  a  consequent  total  paralysis 
of  the  nerve  beyond ;  but  it  also  involves 
the  certainty  of  the  re-estabhshment  of  the 
conducting  power  of  the  nerve.  "While  the 
nerve  is  paralysed  the  twitching  is,  of  course, 
in  abeyance,  but  in  the  course  of  from  six 
weeks  to  three  months  the  nerve  regains  its 
fimction,  and  at  a  variable  time  after  this 
has  occurred,  in  most  cases  in  which  the 
treatment  has  been  adopted,  the  spasm  has 
gradually  redeveloped  itself. 

The  patient  may  have  six  months'  respite, 
or  even  longer,  and  in  recommending  the  j 
operation  this  must  be  put  before  him,  as  \ 
well  as  the  fact  that  only  one  case,  at  the  J 
present  time,  remains,  so  far  as  is  known,  ! 
cured.     The  only  other   available  surgical 
treatment  is  the  division  of  the  nerve ;  this  i 
unquestionably  reHeves  the  patient  of  his  | 
trouble  for  ever,  but  substitutes  the  not  in- 
significant inconvenience  of  permanent  fa- 
cial palsy,   and  deprives  him  of  the  pos- 
sible chance  of  a  spontaneous  cure. 

RicKMAN  John  Godlee. 

F^CAL  ABSCESS  and  F^CAL 
FISTULA. — A  faecal  abscess  is  one  which 
communicates  with  the  interior  of  the  in- 
testine. The  pus  from  such  an  abscess 
will  have  a  faecal  odour  and  contain  faecal 
matter.  Pus  from  an  abscess  may  have  a 
distinctly  faecal  smell,  without  being  in 
communication  with  the  intestine,  without 
being,  in  fact,  according  to  the  above  defini- 
tion, a  faecal  abscess.  Thus,  suppurative  col- 
lections which  are  in  close  contact  with  the 
intestine,  and  especially  with  the  colon, 
often  acquire  a  most  offensive  faeculent 
odour,  although  they  have  at  no  time  com- 
municated with  the  gut,  and  contain  no 
faecal  matter. 

Faecal  abscesses  form,  as  a  rule,  in  one 
of  two  ways.  By  one  method  an  abscess 
develops  outside  a  normal  segment  of  the 
bowel.  In  process  of  time  it  makes  its  way 
through  the  wall  of  the  bowel,  pus  enters 
the  gut,  and  faecal  matter  the  suppurating 
cavity.     Thus  perinephritic  and  iliac  ab- 


scesses, purulent  collections  following  pelvic 
cellulitis,  and  even  abscesses  arising  from 
caries  of  the  spine,  have  opened  up  some 
part  of  the  ascending  or  descending  colon, 
or  of  the  caecum.  In  the  other  class  of  case 
the  bowel  is  perforated  as  a  result  of  ulcera- 
tion, gangrene  or  woimd,  the  perforation  is 
behind  the  peritoneum,  the  intestinal  con- 
tents escape  into  the  subserous  tissue,  and 
an  abscess  is  set  up.  The  perforation  may 
in  some  cases  be  upon  the  peritoneal  aspect 
of  the  bowel,  and  the  extravasation  be 
limited  by  extensive  peritoneal  adhesions. 

The  second  form  of  faecal  abscess  is  the 
more  common  of  the  two.  It  is  most 
frequently  met  with  in  the  vicinity  of 
the  caecum,  as  a  result  of  ulceration  of 
the  caecum  or  appendix,  or  of  typhlitis. 
Foreign  bodies  which  have  become  impacted 
in  the  bowel  are  not  infrequently  discharged 
by  means  of  a  faecal  abscess. 

The  faecal  abscess  is  apt  to  spread  and 
produce  grave  symptoms.  It  may  burrow 
among  the  abdominal  muscles  or  extend 
down  into  the  pelvis.  It  may  open  through 
the  skin,  or  in  rarer  instances  into  the 
bladder  or  vagina,  or  even  into  some  remote 
part  of  the  intestinal  canal.  There  is, 
therefore,  scarcely  any  form  of  abscess 
which  requires  more  active  treatment,  and 
which  demands  more  early  incision.  The 
moment  the  condition  is  diagnosed,  the 
suppurating  collection  should  be  evacu- 
ated by  the  freest  possible  incision,  and  the 
abscess-cavity  well  washed  out  with  some 
antiseptic  solution.  The  condition  usually 
passes  on  to  that  of  faecal  fistula. 

The  term  Fcecal  Fistula  is  apphed  to  a 
fistula  that  communicates  with  the  cavity 
of  the  bowel  on  the  one  hand,  and  with  the 
integumentary  surface  of  the  body  on  the 
other.  The  species  of  abnormal  opening 
to  which  this  term  is  limited,  and  the  arbi- 
trary distinctions  estabUshed  between  faecal 
fistiila  and  artificial  anus,  are  alluded  to  in 
the  account  of  the  last-named  condition. 

A  faecal  fistula  is  most  usually  the  re- 
sult of  a  faecal  abscess  which  has  effected  an 
opening  through  the  integument.  It  may, 
however,  result  directly  from  deep,  pene- 
trating wounds  and  gunshot  injuries,  which 
have  produced  an  opening  in  the  bowel  at 
some  distance  from  the  surface  of  the  body. 
In  the  present  form  of  fistula,  the  bowel 
opens  indirectly  upon  the  surface.  A  fistu- 
lous track  intervenes  between  the  hole  in 
the  intestine  and  the  hole  in  the  skin.  This 
track  is  usually  narrow,  and  is  very  often 
tortuous  and  most  irregular.  It  may  be 
interrupted  by  a  large  abscess-cavity  which 
contains  both  faecal  matter  and  pus,  and 
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discharges  both  at  its  integumentary  orifice. 
To  fistulse  which  present  conspicuously  this 
mixed  discharge,  the  term '  stereo-purulent' 
has  been  apphed. 

As  a  rule  there  is  only  one  aperture  in 
the  skin,  although  there  may  be  several 
openings  into  the  gut.  The  amount  of 
faecal  discharge  varies,  and  is  usually  com- 
paratively shght. 

The  serious  element  in  the  prognosis  of 
faecal  fistula  depends,  not  so  much  upon  the 
premature  discharge  of  the  intestinal  con- 
tents, as  upon  the  fistulous  track  or  abscess- 
cavity  which  intervenes  between  the  in- 
volved bowel  and  the  skin.  The  patient 
may  die  firom  exhaustion  following  the  pro- 
longed suppuration  firom  the  cavity  of  the 
abscess.  The  pus  may  burrow,  may  greatly 
undermine  the  skin,  may  penetrate  between 
the  layers  of  the  abdominal  muscles,  may 
enter  the  pelvis,  and  may  in  this  way  pro- 
duce an  extensive  area  of  inflammatory 
disease  which  in  time  exhausts  the  patient's 
strength.  The  pus  in  such  cases  is  neces- 
sarily very  foul,  and  erysipelas  and  pyaemia 
are  not  imcommon  sequelae  of  the  condi- 
tion. 

The  general  treatment  of  examples  of 
faecal  fistula  consists  in  supporting  the 
patient's  strength,  in  keeping  the  bowels  in 
good  order  so  that  their  action  is  not  too 
sluggish  on  the  one  hand  nor  too  vigorous 
on  the  other,  and  in  enjoining  a  careM  diet 
composed  of  the  most  digestible  forms  of 
food. 

As  regards  local  treatment,  the  first  and 
most  important  consideration  is  to  provide 
a  free  discharge  for  all  pus  and  foetid  accu- 
mulations. When  an  abscess-cavity  exists, 
it  should  be  very  fireely  opened  up,  and 
thoroughly  washed  out  with  an  antiseptic 
solution.  It  should  be  very  frequently 
irrigated  so  that  no  matter  be  allowed  to 
collect,  and  some  antiseptic  substance,  such 
as  iodoform  or  sahcyhc  acid,  should  be  kept 
constantly  apphed  to  the  abscess-wall. 
When  the  escape  of  faecal  matter  is  sUght, 
the  cavity  may  be  plugged  by  a  material 
which  will  absorb  the  discharge  as  it  escapes, 
while  it  will  exercise  at  the  same  time  an 
antiseptic  effect  upon  the  lining  membrane 
of  the  cavity.  I'or  this  purpose  a  sponge 
may  be  used,  which — when  dry — has  been 
well  impregnated  with  iodoform  powder  or 
salicylic  acid.  The  sponge,  or  such  other 
material  as  is  used,  must  be  very  frequently 
withdrawn  and  replaced  by  a  clean  plug. 
Wood-wool  will  answer  the  purpose,  or 
'  tenax,'  or  absorbent  cotton- wool.  Fistulous 
tracks  should  be  opened  up  when  possible, 
or  dilated  with  a  laminaria   tent,  or   cut 


through  with  the  elastic  Ugature  when  the 
knife  seems  inadmissible. 

Frederick  Treves. 

F^CAL  E,El?ENTIO]Sr.  See  Intes- 
TiNAii  Obstruction. 

FALLOPIAN  TUBES,  Diseases  of 
the. — The  Fallopian  tubes  are  hable  to 
stricture,  to  accumulation  of  serum  (hydro- 
salpinx), of  pus  (pyosalpinx),  or  of  blood 
(haemato-salpinx),  and  to  papillomatous 
disease  of  their  lining  membrane. 

Stricture  may  arise  from  metritis,  endo- 
metritis, or  implantation  of  the  placenta 
over  the  uterine  end  of  the  tube.  It  may 
merely  cause  obliteration  of  the  uterine- 
outlet,  or  it  may  close  the  tube  at  both  ex- 
tremities,  and  serum,  pus,  or  blood  accu- 
mulating  in  the  tube,  either  of  the  three- 
conditions  named  above  may  result.  Go- 
norrhoea is  said  to  be  the  commonest  cause- 
of  pyosalpinx.  Papilloma  may  either  grow 
in  an  open  tube,  projecting  into  the  perito- 
neum and  setting  up  ascites,  or  it  may  grow 
in  a  tube  already  closed  by  inflammation.. 
In  the  latter  case  a  tumour  will  be  formed, 
very  difficult  or  impossible  to  diagnose  from- 
hydro-  pyo-  or  haemato-salpinx,  or  from  tubal, 
pregnancy. 

A  small  hydro -salpinx  is  occasionally 
met  with  in  performing  ovariotomy.  It  may 
give  rise  to  pain  from  spasmodic  contrac- 
tions of  the  tube,  but  more  often  gives  rise 
to  no  symptoms,  and  is  cured  by  reabsorp- 
tion  of  the  fluid,  or  by  its  escape  either  into 
the  uterus  or  peritoneum.  More  rarely  a 
tumour  of  considerable  size  is  formed,  and 
it  may  then  be  recognised  as  a  sausage-like 
swelling  in  the  pelvis,  or  as  a  cyst  rising 
into  the  abdomen.  In  such  a  case  its  re- 
moval by  abdominal  section  is  justifiable. 

Pyo-salpinx  is  a  more  serious  condition,, 
but  is  firequently  cured  spontaneously,  by 
discharge  of  its  contents  through  the  uterus. 
It  may,  however,  rupture  into  the  perito- 
neum, and  this  is  a  very  grave  accident, 
and  likely  to  cause  fatal  purulent  peri- 
tonitis. A  large  pyo-salpinx  may  be  dia- 
gnosed and  removed  in  the  same  way  as  a 
hydro -salpinx ;  and  the  same  rules  apply  to 
haemato-salpinx  or  a  papillomatous  tube. 
It  is  impossible  to  formulate  any  rules  for 
the  differential  diagnosis  of  these  various 
pathological  conditions. 

Salpingotomy,  the  operation  for  their 
removal,  differs  but  httle  from  the  operation 
of  ovariotomy,  and  reference  should  be  made 
to  the  full  description  given  of  that  opera- 
tion, for  position  of  patient,  instruments- 
necessary,  &c.     See  Ovariotomy. 
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It  may  be  impossible  to  remove  the  dis- 
tended tubes  without  some  of  their  contents 
being  spilt  into  the  peritoneum ;  and,  when- 
ever this  happens,  the  most  careful  and 
thorough  sponging  is  necessary,  for  we  can 
never  be  sure  that  the  contents  do  not  con- 
tain the  causes  of  putrefaction.  If  it  be  a  clear 
limpid  fluid  from  a  hydro-salpinx,  careful 
sponging  alone  is  necessary ;  but  if  pus  or 
blood  be  spilt  it  will  be  advisable  to  intro- 
duce a  Keith's  glass  tube.  It  is  sometimes 
impossible  to  cut  the  uterine  end  of  the 
tube  through  the  strictured  part,  and  a  por- 
tion of  the  previously  distended  tube  is  left 
in  the  stump.  When  this  happens,  this  por- 
tion of  the  tube  should  be  thoroughly  dis- 
infected with  pure  tincture  of  iodine,  and  a 
drainage-tube  should  be  used. 

In  most  cases  the  ovaries  are  also  dis- 
eased, or  are  so  matted  to  the  tubes  by 
adhesions  that  their  separation  from  them 
is  impossible ;  but  in  other  cases  they  are 
quite  healthy  and  free,  and  may  be  left  be- 
hind ;  the  patient  then  continues  to  men- 
struate regularly,  and  suffers  no  inconve- 
nience from  the  rupture  of  the  follicles  into 
the  peritoneum.  It  is  possible  that  in  such 
a  case  the  uterine  stump  of  the  tube  might 
become  patent  again,  and  extra-uterine  foe- 
tation  result ;  but  this  is  very  improbable,  as 
the  stump  is  usually  very  completely  closed 
by  the  peritoneum  growing  over  its  raw 
surface.  J.  Knowsley  Thornton. 

FALSE  JOINT.  See  Ununited  Frac- 
ture. 

FARCY.    See  Glanders. 

FASCIA,  PALMAR,  Contraction  of 
the.     See  Dupuytren's  Contraction. 

FASCIA,  PLANTAR,  Contraction  of 
the.  See  Plantar  Fascia,  Contraction  of 
the. 

FAT-EMBOLISM.—  The  accumula- 
tion of  fluid  fat  in  the  capillaries,  conse- 
quent on  extensive  laceration  of  adipose 
tissue. 

Causes  and  Pathology. — The  process 
may  be  induced  by  any  injury  involving 
laceration  of  adipose  tissue,  its  occurrence 
being  favoured  by  increased  tension  in  the 
region  of  the  injury,  and  the  presence  of 
open  vessels  for  the  absorption  of  the  free 
oil -globules.  The  latter  enter  the  circula- 
tion chiefly  by  the  blood-vessels,  in  part  by 
the  lymphatic  system.  The  most  favour- 
able conditions  for  fat- embolism  are  pre- 
sented in  injuries  to  bone,  the  laceration  of 
the  medulla  setting  free  large  quantities  of 
fluid  fat,  while  the  vessels  are  held  open  by 


their  connections  with  the  bony  walls  con- 
taining them.  The  tension  consequent  on 
blood- extravasation  is  another  factor  in  its 
production,  but  not  a  necessary  one,  since 
the  process  frequently  takes  place  in  open 
fractures,  and  has  been  noticed  in  excisions 
and  amputations.  Fat-embolism  is  not 
uncommon  after  rupture  of  the  liver  or 
extensive  subcutaneous  injiuries.  It  also 
occurs  in  acute  osteo-myelitis,  and  is  pre- 
sent in  cases  of  diabetic  coma.  The  fat 
collects  in  largest  quantity  in  the  pul- 
monary capillaries,  to  a  lesser  degree  in  the 
other  organs.  The  fatal  issue  has  been 
ascribed  to  the  pulmonary  obstruction  alone, 
or  regarded  as  due  to  the  cerebral  disturb- 
ance due  to  obstruction  of  the  capillaries  ot 
the  brain.  The  latter  cannot  be  the  cause 
of  death  in  all  cases,  since  in  many  the 
demonstration  of  extensive  fat-emboUsm  in 
the  brain  has  not  succeeded.  Fat-em- 
bolism, in  varying  extent,  seems  to  follow 
all  fractures  of  bone,  serious  symptoms 
occurring  in  few  cases  only.  Excretion  of 
the  fat  is  said  to  be  effected  by  the  kidneys. 
This  does  not  commence  at  once,  fat  being 
usually  not  demonstrable  in  the  urine  prior 
to  the  third  day,  and  then  it  does  not  pro- 
ceed continuously,  but  often  on  two  or  three 
occasions  with  intervals  of  several  days. 

Symptoms. — The  symptoms  closely  re- 
semble those  of  collapse,  accompanied  by 
signs  of  acute  pulmonary  oedema.  Their 
advent  generally  commences  after  the  first 
twenty -four  hours,  usually  after  the  patient 
has  recovered  from  the  primary  shock  of 
the  accident.  They  consist  in  pallor,  often 
with  cyanosed  lips,  general  muscular  weak- 
ness, lowering  of  the  bodily  temperature, 
slow  weak  pulse,  gradually  becoming  im- 
perceptible, and  respiratory  embarrassment. 
In  some  cases  extreme  dyspnoea  is  ob- 
served, in  others  the  shallow  nature  of  the 
respiration  is  its  chief  peculiarity.  General 
moist  rales  are  to  be  heard  throughout  the 
chest;,  bloody  expectoration  has  been  noted. 
When  the  patient  survives  some  days,  oil- 
globules  may  be  detected  in  the  urine. 

Diagnosis. — This  may  need  to  be  made 
from  shock,  and  from  pulmonary  emboUsm 
of  the  ordinary  nature.  In  both,  the  period 
of  occurrence  is  of  importance,  an  interval 
usually  intervening  between  the  accident 
and  signs  of  fatty  emboHsm,  while  em- 
bohsm  from  detachment  of  part  of  a  venous 
thrombus  is  usually  a  much  later  compHca- 
tion  than  fat-embolism.  The  presence  of 
oil-globules  in  the  m-ine  may  be  a  usefrU 
diagnostic  aid. 

Prognosis.  —  This  depends  chiefly  on 
the  intensity  and  persistence  of  the  symp- 
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toms;  patients  readily  recover  from  the 
slighter  degrees. 

Treatment. — No  specific  treatment  has 
been  discovered.  The  ordinary  treatment 
of  shock  may  be  supplemented  by  artificial 
respiration.  Gr.  H.  Makins. 

FATTY  DEGENERATION"  is  a  pa- 

thological  change  which  protoplasm  may 
undergo,  resulting  in  its  conversion  into 
fat. 

Pathology. — It  is  well  known  from  very 
many  examples,  which  need  not  be  re- 
peated here  but  may  be  found  shortly  tabu- 
lated in  text-books  of  physiology,  that  in 
the  healthy  body  fat  is  continually  being 
manufactm'ed,  as  it  were,  by  special  cor- 
puscles from  the  albumin  and  fat  in  the 
blood.  Fm'ther,  there  is  a  great  deal  of 
evidence  to  show  that  fat  as  such  is  simply 
produced  by  metamorphosis  of  the  proteid 
protoplasm  of  many  corpuscles.  It  is  this 
metamorphosis  which  reaches  such  a  height 
in  disease,  and  which  then  goes  by  the  name 
of  fatty  degeneration. 

Passing  notice  must  here  be  devoted  to 
the  term  fatty  infiltration.  By  this  ex- 
pression two  things  are  commonly  under- 
stood— firstly,  that  corpuscles  take  up  small 
globules  of  fat,  as  such,  so  that  their  proto- 
plasm becomes  crowded  with  fat-droplets  ; 
and,  secondly,  that  the  proper  tissue-ele- 
ments of  a  j)art  are  separated  and  pressed 
upon  by  ingrowth  between  them  of  adi- 
pose tissue.  The  latter  of  these  conditions 
can  be  put  aside  at  once,  as  foreign  to  the 
present  subject ;  but  true  fatty  infiltration, 
as  contrasted  with  fatty  degeneration,  claims 
immediate  attention.  As  described  below, 
when  we  find  an  organ  so  fatty,  by  reason 
of  its  cells  containing  quantities  of  fat-par- 
ticles, as  justly  to  be  considered  patho- 
logically altered,  it  is  obviously  an  open 
question  whether  the  protoplasm  of  the  cor- 
puscles is  simply  laden  with  accumulated 
fat  brought  to  it  as  such  (or  in  some  pre- 
liminary form),  or  whether  the  proteid  pro- 
toplasm is  being  converted  into  fat-droplets. 
Fatty  infiltration,  therefore,  might  be  better 
termed  fatty  accumulation,  and,  accepting 
this  view,  we  may  examine  the  possible 
sources  of  the  fat  which  a  tissue  may 
contain. 

Accumulation. — (a)  From  fatty  food; 
(6)  from  proteid  food,  e.g.  the  secretion  of 
milk  on  flesh  diet ;  (c)  fi:om  carbohydrates. 

Degeneration. —  {d)  from  proteid  proto- 
plasm. 

We  need  not  here  refer  at  further  length 
to  fatty  accumulation,  except  to  point  out 
that  this  extremely  simple  process  may  be 


supposed  to  go  on  most  readily  in  the  liver 
and  heart,  which  organs  are  most  favourably 
placed  for  first  receiving  blood  containing 
fat,  as  such,  in  a  particulate  state ;  and, 
further,  that  this  clogging  of  the  tissue - 
elements  will  tend  to  occur  in  those  persons 
in  whom  oxidation-processes  are  sluggish 
and  who  lead  an  enervating  life. 

After  these  prefatory  remarks,  the  causa- 
tion of  true  fatty  degeneration  of  protoplasm 
may  now  be  discussed. 

Etiology  and  Causation. — Fatty  de- 
generation is  now  looked  upon  as  a  splitting 
of  the  proteid  molecule  into  two  unequal 
parts — one  nitrogenous,  and  the  other  non- 
nitrogenous  ;  thus : — 

Proteid — Nitrogenous :  terminating  by 
further  disintegration  in  urea,  &c.  Non- 
nitrogenous  :  terminating  by  further  disin- 
tegration in  fatty  acids,  &c. 

An  extreme  instance  of  this  disintegra- 
tion is  found  in  the  formation  of  adipocere, 
or  corpse -wax,  as  the  Germans  call  it,  which, 
according  to  Hoppe-Seyler,  is  simply  a 
mixture  of  calcic  palmitate  and  calcic 
stearate — the  non-nitrogenous  side  of  the 
protoplasmic  proteid,  the  nitrogenous  bodies 
having  been  mainly  given  off  as  compound 
ammonias.  It  is  a  similar  change  which  is 
produced  in  the  body  as  a  result  of  disease, 
under  circumstances  to  be  mentioned  im- 
mediately, and  in  which  case  the  urea  ex- 
creted by  the  kidneys  is  found  exjDeriment- 
ally  to  be  greatly  increased. 

This  state  of  things  is  produced  most 
easily  by  poisoning  with  phosphorus,  alcohol,, 
arsenic,  bismuth,  antimony,  chloroform, 
ether,  iodoform,  carbonic  oxide,  chromic 
acid,  sulphuric  acid,  and  nitric  acid  ;  by 
the  action  of  febrile  pyrexia,  or  the  poison 
causing  the  same ;  by  (experimental)  con- 
tinued exposure  to  a  heated  atmosphere ; 
and  as  a  consequence  of  many  cachectic 
states,  and  more  especially  the  condition 
produced  by  pernicious-  anaemia,  and  that 
which  leads  to  acute  atrophy  of  the  hver. 
It  will  be  seen  at  once  that  these  reagents, 
and  poisons  of  uncertain  nature,  all  act 
powerfully  on  the  blood-corpuscles ;  and  it 
has  been  assumed,  with  some  show  of  reason, 
that  they  owe  their  power  of  producing 
this  lesion  to  their  destructive  influence  on 
the  red-blood  corpuscles.  Whether  this  be 
so  or  not,  there  can  be  no  doubt  that  one 
factor  in  the  disintegration  of  the  proto- 
plasm of  the  affected  tissue  is  defective 
oxidation.  The  role  played  by  oxidation 
in  reducing  fatty  accumulation  is  of  course 
obvious,  and  for  the  reason  just  given  it  is 
probable  that  the  lack  of  the  same  process 
causes  the  fatty  metamorphosis  of  originally 
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healthy  corpuscles.  At  the  same  time  it  is 
to  be  remembered  that  in  many  instances 
where  fatty  degeneration  follows  the  cut- 
ting ofif  of  the  blood-supply  to  the  part  the 
loss  is  not  only  of  the  oxygen-carriers,  but 
also  of  all  the  nutritive  constituents  of  the 
blood.  Moreover,  fatty  degeneration  follows 
on  loss  of  function  simply,  and  where  the 
oxidation  and  circulatory  processes  are  not 
directly  interfered  with.  Such  instances  are 
fatty  degeneration  of  muscles  which  move 
joints  that  have  become  ankylosed,  and 
others  whose  motor  nerve  has  been  injured. 

Pathological  Anatomy. —  Macroscopi- 
cally,  the  part  affected  is  usually  enlarged, 
with  a  smooth  surface,  and  rounded  outline  ; 
it  is  soft,  cutting  easily  and  smoothly,  may 
be  greasy  to  the  feel,  and  smears  the  blade 
of  the  knife.  Although  the  specific  gravity 
is  frequently  very  much  reduced,  still  the 
defective  oxidation,  &c.,  leads  to  the  accu- 
mulation of  so  many  waste  products  that 
the  organ  is  usually  heavier  than  normal. 
The  colour,  pale  in  early  stages,  becomes 
gradually  more  and  more  yellow,  until  in  a 
severe  case  it  is  of  a  bright  yeUow  tint, 
which  in  some  instances,  such  as  in  extreme 
cirrhosis,  becomes  orange.  In  a  very  ad- 
vanced state  the  organ  m.ay  have  a  nauseous 
oily  odour. 

Microscopically,  the  corpuscles  of  the 
organ  or  tissue  affected  are  found  to  be 
sHghtly  swollen  and  excessively  granular. 
The  granules  are  of  various  sizes  and  brightly 
refracting.  In  many  corpuscles  small  oil- 
globules  may  have  already  formed,  and, 
as  such  degenerated  corpuscles  frequently 
rupture  in  the  preparation  of  specimens, 
the  fatty  particles  and  globules  wiU  be 
found  effused  into  the  surrounding  tissues. 
The  so-called  compound  granular  corpuscles 
of  Gluge  are  nothing  more  than  collections 
of  such  fat-particles,  and  occur  most  fre- 
quently in  the  nerve-centres. 

Virchow  attempted  to  lay  down,  as  a 
means  of  microscopical  diagnosis,  the  dic- 
tum that  when  the  fat  was  visible  as  fine 
granules  it  was  the  product  of  fatty  de- 
generation or  metamorphosis ;  but  that  when 
it  was  present  in  comparatively  large  drop- 
lets, it  was  then  a  result  of  accumulation 
or  infiltration.  This  distinction,  although 
partly  true,  is  by  no  means  absolutely  so, 
since  in  many  cases  of  acute  fatty  change 
from  poisoning,  and  in  the  acute  fatty  de- 
generation of  new-born  infants  (probably 
the  result  of  a  septic  poison),  the  result 
is  seen  as  large  oUy  droplets  in  the  cor- 
puscles. 

The  subsequent  changes  in  such  an 
affected  tissue  are  simply  those  of  disinte- 


gration. Fatty  degeneration,  when  it  is  a 
result  of  cutting  off  of  the  blood-supply  to 
a  part,  assumes  the  special  form  known  as 
caseation,  and  as  such  occurs  frequently  in 
infarcts,  tubercular  nodules,  chronic  ab- 
scesses, &c.  In  this  condition  of  things  the 
protoplasm  of  the  corpuscles  affected  be- 
comes cloudy  and  coarsely  granular;  the 
elements  then  fuse  together  so  as  to  form 
an  amorphous  mass,  which  is  of  a  dirty 
pale  yeUow  colour,  usually  soft  and  pulpy, 
sometimes  hard  and  tough  from  the  coinci- 
dent development  of  fibrous  tissue  in  the 
part  affected,  and  sometimes  calcified. 

Fatty  degeneration  may  be  best  detected 
by  examination  of  the  fresh  unstained  tissue 
(1)  in  water,  (2)  in  glycerine,  when  the  fat- 
droplets  show  strongly  by  being  highly  re- 
fracting; (3)  by  treating  the  tissue  with 
ether,  when  the  fat  particles  are  dissolved 
out,  and  (4)  by  prolonged  staining  with 
osmic  acid,  1  p.c,  and  subsequent  immer- 
sion for  twenty-four  hours  in  equal  parts 
of  alcohol  and  water;  weak  solutions  of 
osmic  acid  are  often  powerless. 

Symptomatology.  —  The  symptoms  of 
fatty  degeneration  are  of  importance  to  the 
practical  surgeon  in  two  ways,  especially 
(1)  as  to  a  patient  being  in  a  fit  state  to 
undergo  an  operation ;  and  (2)  a  patient'a 
abiUty  to  take  an  anaesthetic.  The  symp- 
toms of  this  condition  will  be  best  grouped 
under  the  headings  of  the  different  organs 
specially  liable  to  be  affected,  and  which 
possess  the  most  practical  bearing  on  the 
above  points. 

Heart. — A  fatty  heart  is  known  by  a 
tendency  to,  or  actual  attacks  of,  syncope  ; 
breathlessness  on  exertion  ;  and  occasional 
attacks  of  dyspnoea  if  the  health  be  de- 
pressed in  other  ways.  The  pulse  is  usually 
feeble  in  severe  cases,  irregular,  and  easily 
quickened  ;  and  similar  evidence  is  afforded 
by  physical  examination,  which  shows  a 
weak  impulse,  and  at  the  same  time  the 
heart's  sounds  are  distant  and  indistinct. 

Liver. — The  organ  is  enlarged  and  may 
cause  breathlessness  mechanically,  consti- 
pation of  a  mild  and  irregular  degree,  pale 
stools,  anorexia,  and  in  extreme  cases  dys- 
pepsia. 

Kidney. — Although  an  important  con- 
dition, the  fatty  degeneration  of  this  organ 
presents  few  special  sjrmptoms  beyond  dimi- 
nution in  the  excretion  of  urine,  and  occa- 
sionally fatty  debris  in  that  fluid ;  so  that 
diagnosis  must  rest  upon  the  signs  of  a 
similar  change  in  other  organs  of  the 
body. 

Prognosis. — Unfavourable,  according  to 
the  progress  of  the  degeneration. 
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Treatment  must  clearly  be  directed  to 
the  two  points  of  (1)  ensuring  oxidation  of 
the  tissues  without  overwork  and  exhaus- 
tion, and  (2)  encouraging  activity  of  visceral 
function  and  aiding  excretion  of  all  waste- 
products.  The  first  can  be  obtained  by 
prolonged  moderate  exercise  in  the  open 
air,  by  the  sea  or  on  moors,  &c.,  by  driving, 
and  possibly  by  the  compressed  air  bath ; 
while  the  second  can  only  be  reached  by 
administering  ordinary  tonics,  such  as  iron 
and  quinine,  &c.,  while  the  action  of  the 
different  organs  (especially  the  skin)  and 
the  activity  of  the  circulation  can  be  en- 
couraged by  the  very  moderate  use  of 
Turkish  or  vapour  baths,  coupled  with  gentle, 
prolonged  shampooing,  graduated  to  the 
strength  of  the  patient,  so  as  not  to  cause 
fatigue.  But  the  best  therapeutical  agency, 
no  doubt,  is  out-of-door  life  and  very  mode- 
rate exercise.  Victor  Horsley. 

FATTY  TUMOURS.    See  Lipoma. 

FAVUS  (Tinea  Favosa). — Definition. 
A  contagious  chronic  disease  of  the  skin 
caused  by  the  growth  of  a  fimgus. 

Symptoms. — Among  the  several  skin- 
diseases  produced  by  a  fimgus,  favus  is 
the  most  severe,  by  reason  of  the  length 
of  time  it  lasts  and  the  great  amount  of 
permanent  damage  done  to  the  skirt.  All 
regions  of  the  body  are  subject  to  attack, 
but  especially  the  scalp.  Like  ringworm, 
favus  shows  itself  first  as  a  small  erythe- 
matous spot,  which  gradually  spreads  in 
the  form  of  a  ring,  and  in  a  few  days  be- 
comes covered  with  crusts  which  almost 
immediately  assume  the  characteristic  cup- 
shaped  form.  In  these  early  stages  there 
is  some  itching,  but  this  gradually  subsides. 
When  the  disease  attacks  the  head,  the  few 
hairs  that  pierce  the  cup  will  become  dull 
in  appearance  and  easily  fall  out.  The  cups 
themselves  are  yellow  or  sulphur-coloured, 
and,  if  the  eruption  is  at  all  extensive  or 
of  long  duration,  emit  a  mouse -Hke  odour 
which  is  one  of  the  distinctive  features  of 
the  disease.  They  are  more  or  less  firmly 
attached  to  the  skin,  and  are  difi&cult  to 
remove,  and  leave  pits.  In  long-standing 
cases  the  pressure  of  the  cups  causes 
atrophy  of  the  skiu,  so  that  it  is  not  un- 
common for  favus  of  the  head  to  produce 
complete  baldness,  and  the  hair,  once 
destroyed  in  this  way,  does  not  usually 
grow  again.  The  cups  vary  in  size  from 
that  of  a  pin's  head  to  that  of  a  split  bean. 
On  removal  they  will  be  found  to  be  very 
brittle  and  dry,  breaking  up  into  powder, 
which,  when  placed  under  the  microscope, 
is  seen  to  be  largely  made  up  of  fimgus. 


Sometimes  there  is  suppuration  round  the 
crusts,  the  dried  pus  mixing  with  the  cups 
and  altering  their  appearance.  The  disease, 
which  usually  attacks  the  poorer  classes,  is 
rare  in  England  and  the  United  States, 
common  on  the  Continent,  and  also  in 
Scotland,  though  not  so  common  as  it  was 
formerly.  It  is  contagious,  but  not  so  much 
so  as  ringworm,  and  has  been  known  to  be 
communicated  by  mice,  dogs,  and  cats. 

Diagnosis. — In  the  early  stage  favus 
may  be  mistaken  for  either  simple  ery- 
thema or  ringworm;  but  when  the  crusts 
form  the  diagnosis  is  easy.  It  may  also  be 
distinguished  from  eczema  and  psoriasis  by 
the  cup-shape  and  yellowness  of  the  crusts, 
and  by  the  fungus  found  on  microscopical 
examination.  Favus  of  the  scalp  may  also 
be  erroneously  taken  for  eczema,  psoriasis, 
seborrhcea,  contagious  impetigo,  pustular 
syphilide,  or  tinea  tonsurans;  but  there 
are  many  points  of  difference.  In  eczema 
the  surface  is  often  moist;  the  redness 
shades  off  into  healthy  skin ;  the  scabs  are 
not  cup-shaped  or  yeUow;  the  hair  often 
falls  out,  but  it  does  not  lose  its  lustre  and 
permanent  baldness  is  never  produced ;  and, 
lastly,  eczema  is  not  contagious.  Psoriasis, 
again,  is  distinguishable  by  the  silvery 
whiteness  of  the  scales,  by  the  fact  that 
the  disease  usually  attacks  other  parts  of 
the  body,  such  as  the  tips  of  the  elbows  and 
fronts  of  the  knees,  and  when  the  head  is 
the  part  assailed  the  hau's  are  but  slightly 
affected.  In  seborrhcea  oleosa  the  crusts 
are  more  or  less  oily;  the  hairs  fall  out, 
but  there  is  no  fungus.  In  seborrhcea  sicca 
the  light  yellow  crusts  do  not  form  cups, 
and  have  not  the  peculiar  odour  of  favus, 
and  there  is  no  ftingus.  Contagious  im- 
petigo has  many  characteristics  in  common 
with  favus;  but  the  scabs  are  not  cup- 
shaped,  nor  do  they  contain  fungus.  Pus- 
tular sj^hiUde,  occurring  early,  may  be  dia- 
gnosed by  the  presence  of  other  symptoms 
— sore-throat,  &c. — and  the  mixed  character 
of  the  eruption;  rupia  by  the  ulceration 
seen  on  removal  of  the  crusts  and  by  their 
conical  shape.  In  ringworm  of  the  scalp 
the  different  appearance  of  the  fungus  and 
the  short,  broken  condition  of  the  hairs, 
form  a  sufficiently  clear  distinction.  In  the 
later  stages,  when  the  hair  has  been  de- 
stroyed, favus  may  be  mistaken  for  alopecia 
areata  and  lupus  erythematosus;  in  the 
former  of  these,  however,  the  hair  falls 
out,  leaving  smooth,  bald  patches,  without 
scar ;  while  the  latter  is  usually  seen  on  the 
face  as  well  as  on  the  head,  and  there  is 
moreover  on  the  margin  of  the  scar  the 
characteristic  red  appearance,  and  the  seba- 
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ceous  plugs  can  be    extracted   from    the 
follicles. 

Pathology. — When  examined  under  the 
microscope  the  cups  are  seen  to  be  composed 
almost  entirely  of  fungus,  called  after  the 
discoverer,  Achorion  Schoenleinii.  The  my- 
<5elium  or  threads  are  made  up  of  ovoidal 
segments  containing  granules;  the  spores 
are  large  as  compared  with  ringworm. 

Treatment. — Most  authorities  in  the 
countries  in  which  favus  is  common  lay 
great  stress  on  constitutional  treatment, 
particularly  change  of  air  to  dry  localities, 
good  food,  and  tonics,  such  as  iodide  of  iron 
and  cod-liver  oil.  But,  however  much  good 
may  be  gained  from  such  means,  a  cure 
cannot  be  effected  without  local  treatment, 
which  must  be  most  thoroughly  carried  out. 
The  first  point  is  to  remove,  by  oiling,  all 
cups  and  scabs,  and  the  hairs  that  are 
diseased  must  be  carefully  epilated.  Poul- 
tices should  never  be  used,  as  the  heat  and 
moisture  encourage  the  growth  of  the  fungus. 
After  all  the  crusts  on  the  surface  have  been 
removed,  the  deep-seated  fungus  must  be 
destroyed  in  one  of  two  ways— that  is  to 
say,  either  by  setting  up  inflammation  by 
means  of  irritants,  such  as  strong  ointments 
containing  carbolic  acid  or  mercurial  pre- 
parations, or  by  blistering ;  or  else  by  ap- 
plying certain  drugs,  not  necessarily  strong, 
that  have  the  power  of  killing  the  fungus 
without  inflaming  or  injuring  the  skin.  Such 
drugs  are  known  as  parasiticides.  If  the 
former  plan  be  adopted,  care  must  be  taken 
not  to  produce  too  great  an  inflammation, 
and  soothing  remedies  must  be  used  as  soon 
as  the  fungus  is  destroyed.  Oleate  of  mer- 
cury 5  or  10  per  cent,  is  a  useful  remedy. 
As  parasiticides  may  be  mentioned :  per- 
chloride  of  mercury,  2  gr.  to  f3J.  of  equal 
parts  of  sp.  vini  rect.  and  water ;  sulphurous 
acid ;  hyposulphite  of  soda,  5j-  to  f3J.;  sali- 
cyHc  acid ;  boracic  acid ;  thymol ;  menthol ; 
and  many  others  of  a  similar  nature.  When 
a  strictly  parasiticide  action  is  required,  it  is 
important  not  to  use  fatty  appUcations,  as 
they  tend  to  block  the  hair-follicles  and  so 
prevent  the  destroying  drug  from  reaching 
the  fungus.  Ether,  chloroform,  and  spirit 
are  all  good  penetrating  vehicles.  The  nails 
should  be  softened  with  liq.  potassse,  scraped, 
and  kept  covered  with  lint  soaked  in  one 
of  the  above-mentioned  lotions.  The  head 
should  be  washed  from  time  to  time  with 
a  disinfecting  wash,  but  plain  soap  and 
water  should  only  be  used  with  extreme 
saution.  As  favus  is  a  very  chronic  disease, 
it  must  be  understood  that  patience  is  re- 
quired, as  well  as  drugs,  to  effect  a  cure. 
Malcolm  Moeris. 


FEMALE  CATHETER.  —  Several 
varieties  of  this  instrument  are  usually  sold, 
but  the  simplest  form  is  the  best,  as  ad- 
mitting of  being  most  effectually  cleansed. 
This  consists  of  a  sHghtly  curved  silver  tube, 
six  or  seven  inches  in  length,  and  of  the 
diameter  of  a  No.  8  EngUsh  male  catheter, 
perforated  with  five  or  six  small  openings 
on  either  side  near  its  extremity,  and  fitted 
vidth  a  fine  wire  stilette  mounted  on  a 
movable  metal  plug.    , 

When  in  constant  use  after  operation, 
the  catheter  should  always  be  thoroughly 
cleansed  by  a  stream  of  warm  water  im- 
mediately after  being  passed,  and  then  be 
placed  in  a  vessel  containing  1-20  carbolic 
solution  imtn  it  is  again  required. 

Method  of  Introduction. — This  should 
always  be  effected  by  touch  alone,  without 
any  exposure  of  the  patient.  From  the 
right  side  of  the  bed  the  forefinger  of  the 
right  hand  is  passed  from  behind  forward 
between  the  nymphse  until  the  projection  of 
the  meatus  urinarius — continuous  with  the 
cord-like  urethra — is  detected  immediately 
in  front  of  the  entrance  to  the  vagina  be- 
neath the  pubic  arch.  The  point  of  the 
catheter,  held  in  the  left  hand,  is  then  carried 
along  the  palmar  surface  of  the  right  index 
finger  until  it  enters  the  orifice.  Unless  the 
above  plan  be  followed,  the  instrument  is 
liable  to  pass  into  the  vagina,  and  thus  be- 
come coated  with  mucus  or  other  secre- 
tions, which,  if  subsequently  conveyed  into 
the  bladder,  may  readily  excite  catarrh  of 
that  organ.  It  is  better,  therefore,  should 
this  accident  occur,  to  at  once  wash  and 
re-carbohse  the  catheter  before  again  at- 
tempting its  introduction. 

For  retention  in  the  bladder,  the  best; 
form  of  instrument  is  a  short,  sHghtly-curved 
vulcanite  tube  terminating  in  a  perforated 
oUve-shaped  bulb,  to  prevent  its  escape  after 
introduction.  A  suitable  length  of  rubber 
tubing,  attached  to  its  outer  extremity,  will 
convey  the  urine  into  a  vessel  beneath  the 
bed  containing  some  disinfectant  solution. 
W.  A.  Meeedith. 

FEMORAL  A.NEURISM.— A  pulsat- 
ing blood-sac  in  direct  connection  with  the 
femoral  artery,  more  common  in  Scarpa's 
triangle  than  in  Hunter's  canal,  probably 
because  the  artery  in  the  former  place 
is  more  exposed  to  injury,  and  is  less  sup- 
ported by  surrounding  muscles,  than  in  the 
latter. 

Femoral  aneurisms  spring  either  from 
the  common  femoral,  from  the  deep  femoral, 
or  from  the  superficial  femoral  artery.  Deep 
femoral  aneurism  is  very  much  rarer  than 
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the  other  two.  Both  it  and  superficial 
femoral  aneurism  present  very  similar 
physical  signs,  and  the  diagnosis  between 
the  two  cannot  always  be  made.  Aneurism 
of  the  profunda  presents  an  apparent  want 
of  definition  from  its  greater  depth,  while 
aneurism  of  the  superficial  femoral  occa- 
sionally interferes  with  the  pulse  in  the 
tibial  arteries.  Neither  of  these  tests,  how- 
ever, can  be  regarded  as  very  satisfactory, 
and  it  will  be  best  to  consider  these  two 
forms  together,  remembering  that  aneurism 
of  the  superficial  femoral  is  so  much  more 
common  than  aneurism  of  the  deep  artery, 
that  the  probability  is  all  ia  favour  of  the 
superficial  artery  being  the  one  affected. 

A  regional  classification  of  femoral 
aneurisms,  different  from  the  above,  is  made 
use  of  by  some  writers.  In  this  classifica- 
tion, if  the  swelling  occurs  in  Scarpa's 
triangle  it  is  called  an  inguinal  aneurism, 
and  the  term  '  femoral  aneurism '  is  re- 
stricted to  the  affection  of  that  part  of  the 
artery  which  corresponds  with  Hunter's 
canal. 

Aneurism  of  the  femoral  below  its  bi- 
furcation usually  presents  the  form  of  an 
ovoid,  pulsating,  rapidly-growing  swelling, 
the  pulsation  of  which  may  be  readily 
controlled  by  pressure  on  the  artery  as  it 
crosses  the  pelvic  brim.  While  this  pres- 
sm-e  is  kept  up,  the  swelling  gradually 
diminishes  in  size  from  partial  emptying 
of  the  sac,  but  du-ectly  the  pressure  is  taken 
off  the  sac  fills  again,  with  a  strong  expan- 
sive force.  If  the  sac  be  of  large  size, 
there  may  be  signs  of  venous  pressure  in 
the  parts  below.  Thus  there  may  be  more 
or  less  oedema  of  the  foot,  or  a  gorged  and 
varicose  condition  of  the  superficial  veins 
below  the  knee.  Aneurism  of  the  common 
femoral  presents  somewhat  similar  signs, 
but  it  occurs  higher  up  in  Scarpa's  triangle, 
and  very  often  runs  on  into  the  external 
iliac  artery,  the  swelling  being  felt  as  much 
above  Poupart's  ligament  as  below. 

Femoral  anem-ism  may  be  either  sac- 
culated, fusiform,  or  diffused.  The  first  is 
ihe  most  common;  but  the  long,  straight 
course  of  the  artery  sometimes  favours  the 
formation  of  a  fusiform  aneurism.  A  dif- 
fused aneurism  may  either  result  from 
traumatic  causes,  or  from  the  rapid  spread 
of  the  disease  and  bursting  of  the  sac  in 
either  of  the  other  forms. 

Treatment. — If  the  pulsation  in  either 
a  sacculated  or  fusiform  femoral  aneurism 
can  be  easily  controlled  by  pressure  on  the 
artery  as  it  passes  over  the  pelvic  brim,  an 
attempt  should  be  made  to  cure  it  by  com- 
pression.   This  may  be  done,  if  the  aneu- 


rism is  sufficiently  low  down,  by  two  tour- 
niquets, placed  the  one  on  the  pelvic  brim, 
the  other  about  two  inches  below  this  point, 
so  that  the  one  may  be  relaxed  while  the 
other  is  tightened.  In  this  way  alternate 
pressure  is  obtained  on  different  points, 
and  the  risk  of  bruising  and  injury  to  the 
soft  parts  is  very  much  lessened.  Or  a 
combination  of  instrumental  and  digital 
compression  may  be  applied.  The  lower 
of  the  two  tourniquets  spoken  of  above 
may  be  retained,  and  in  place  of  the  upper, 
the  finger  compressing  the  artery  may  be 
substituted.  If  the  aneurismal  swelling 
extend  up  near  to  Poupart's  ligament,  di- 
gital compression  will,  probably,  be  the  only 
method  effectually  appHed.  This  will  re- 
quire a  staff  of  three  assistants,  so  that  due 
rehef  may  be  given  as  each  one  compress- 
ing the  artery  becomes  tired.  It  has  been 
found  that  ten  minutes  is  about  the  average 
time  for  one  person  to  maintain  effectual 
compression  of  the  femoral  artery.  The 
arrangement  of  the  three  assistants,  there- 
fore, is  best  made  thus:  one  man  compress- 
ing the  artery  ;  the  second  sitting  with  his 
hand  on  the  aneurismal  sac,  to  give  warning 
directly  a  pulsation  is  felt ;  the  thh'd  assist- 
ant resting.  If  the  patient  be  very  quiet, 
the  action  of  the  second  assistant  can  some- 
times be  replaced  by  the  use  of  a  long,  light 
lever,  such  as  a  bit  of  whalebone  bougie, 
one  end  of  which  is  fixed  by  a  joint  to 
some  immovable  substance  placed  close  to 
the  limb,  the  bougie  itself  resting  on  the 
aneurismal  swelling,  and  the  long  arm  pro- 
jecting beyond  it.  A  pulsation  is  then  in- 
dicated by  the  long  arm  rising  in  the  air. 

Whichever  method  be  adopted,  consider- 
able patience  and  endurance  will  be  needed 
on  the  part  of  the  patient,  if  a  successful 
result  is  to  be  attained.  Digital  com- 
pression is  usually  more  speedy  than  in- 
strumental, because  generally  more  per- 
fectly applied,  and  twenty-four  to  forty-eight 
hours  should,  in  most  cases,  decide  the 
question  whether  it  is  possible  to  cure  the 
patient  in  this  way.  It  is  often  necessary 
to  keep  the  patient  very  much  mider  the 
influence  of  morphia  during  its  application, 
in  order  to  avoid  the  distressing  and  harass- 
ing pain  which  it  often  entails.  Com- 
pression is  generally  a  less  successful  mode 
of  treatment  with  femoral  aneurism  than 
with  popliteal,  and  if  the  patient  prove 
refractory,  or  if  the  aneurism  be  manifestly 
increasing  in  size,  it  will  be  best  to  adopt 
operative  proceedings. 

The  particular  operation  selected  will 
depend  upon  the  part  of  the  artery  affected. 
If  it  be  the  superficial  femoral  in  Hunter's 
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canal,  ligature  of  the  same  artery  near  the 
apex  of  Scarpa's  triangle  will  be  advisable. 
If  the  aneurism  affect  the  deep  femoral 
artery,  ligature  of  the  common  femoral  or 
of  the  external  iliac  must  be  had  recourse 
to.  The  same  is  true  if  the  superficial 
femoral  in  Scarpa's  triangle  is  the  part 
affected,  and  if  the  common  femoral  be 
the  seat  of  disease,  ligature  of  the  external 
iliac  becomes  compulsory.  In  those  cases 
where  there  is  a  choice  between  Ugature  of 
the  external  iHac  and  common  femoral,  it 
is,  probably,  best  to  choose  the  former.  The 
unfavourable  statistics  respecting  ligature 
of  the  common  femoral  have  been  very 
much  modified  of  late  by  the  successful 
results  of  the  Dublin  surgeons  in  this  op- 
eration. Independently,  however,  of  these 
statistics,  it  is  probable,  for  many  reasons, 
that  the  external  iHac  will  be  a  better  and 
safer  artery  to  tie  than  the  common  femoral ; 
not  the  least  of  these  reasons  being  the 
uncertainty  which  always  exists  as  to  where 
the  common  femoral  divides. 

Should  a  femoral  aneurism  have  be- 
come diffused,  an  attempt  may  otill  be  made 
to  cure  it,  by  compression  or  hgature,  if  it 
be  seen  sufficiently  early.  If  the  sweUing 
be  extensive,  it  may  be  necessary  to  ampu- 
tate. The  only  operation  which  may  then 
possibly  save  the  limb  is  that  in  which  the 
sac  is  boldly  laid  open,  and  the  artery 
ligatm'ed  above  and  below. 

H.  Gr.  HOWSE. 

FEMORAL  ARTERY.— The  Common 
Femoral  runs  fi:om  the  level  of  Poupart's 
ligament,  in  a  line  drawn  from  a  spot  mid- 
way between  the  anterior  superior  spinous 
process  of  the  iHum  and  the  symphysis 
pubis  to  the  adductor  tubercle  ;  its  average 
length  is  two  inches,  but  it  varies  from 
haK-an-inch  to  four  inches. 

The  coverings  are : — (1)  Skin,  thin  and 
freely  movable.  (2)  Superficial  fascia,  here 
consisting  of  a  superficial  and  deep  layer; 
the  latter  is  called  the  cribriform.  (3)  Be- 
tween the  layers  are  the  femoral  glands, 
the  crural  branch  of  the  genito-crural,  and 
cutaneous  branches  of  the  common  fe- 
moral artery  with  the  accompanying  veins. 
(4)  Fascia  lata,  called  at  this  part  the  iliac 
portion,  being  on  the  outer  side  of  the  sa- 
phenous opening.  (5)  The  femoral  sheath, 
embracing  the  femoral  vessels.  This  sheath 
is  formed  by  the  transversaHs  and  iHac  fasciae 
of  the  abdomen  escaping  from  beneath  Pou- 
part's ligament — the  former  in  front  of,  and 
the  latter  behind,  the  femoral  vessels.  There 
Eire  in  it  three  compa-rtments,  separated  by 
two  septa ;  the  inner,  for  a  gland,  is  caUed 


the  crural  canal ;  the  middle  is  for  the  vein ; 
and  the  outer  for  the  artery.  The  sheath 
is  but  loosely  applied  to  the  artery,  it  being 
common  to  both  artery  and  vein ;  but  within 
the  common  there  is  the  immediate  sheath, 
characterised  by  its  vasa  vasoruna. 

The  relations  are  : — In  front,  the  cover- 
ings just  mentioned.  Behind,  the  psoas, 
resting  on  the  horizontal  ramus  of  the 
pubes,  the  anterior  part  of  the  hip-joint, 
and  the  head  of  the  femur ;  when  pressure 
is  applied,  the  vessel  slips  from  off  the  psoas, 
to  rest  internally  on  the  origin  of  the  pec- 
tineus.  InternaUy,  the  vein.  ExtemaUy, 
one-third  of  an  inch  from  the  sheath,  are 
the  branches  of  the  anterior  crural  nerve 
lying  in  a  groove  between  the  iHacus  and 
psoas. 

Ligation  is  required  for  wounds,  for 
aneurism,  and  varicose  aneurism.  Place  the 
patient  in  the  recumbent  position,  vdth  the 
knee  semi-flexed,  the  thigh  sHghtly  flexed 
on  the  abdomen,  and  the  Hmb  abducted;, 
make  an  incision  2|-  inches  long  over  the 
artery  in  the  line  of  the  vessel,  cutting  down- 
wards on  the  right  side  and  upwards  on  the 
left,  the  incision  beginning  or  ending  just 
below  Poupart's  Hgament.  The  structures 
cut  through  are  the  coverings  {see  above) ; 
the  recognisable  tissues  are  the  skin,  fascia 
with  fat,  fascia  lata,  common  and  imme- 
diate sheaths.  When  the  immediate  sheath 
is  opened,  the  needle  is  passed  fi:om  within 
outwards — i.e.  from  between  the  vein  and 
artery.  Another  method  of  Hgation  is  to 
make  an  incision  parallel  to  Poupart's  Hga- 
ment and  half  an  inch  below  it.  There  is 
then  no  difficulty  in  finding  the  artery  and 
in  opening  the  sheath  directly  over  it. 

The  Superficial  Femoral. — Course  : 
From  half  an  inch  to  four  inches  below 
Poupart's  Hgament  in  the  guiding  line 
given  for  the  common,  to  the  opening  in 
the  adductor  magnus,  which  is,  in  the  adult 
male  limb,  four  inches,  in  a  vertical  Hne, 
above  the  adductor  tubercle. 

The  coverings  : — (1)  The  skin,  movable 
and  thin.  (2)  The  superficial  fascia,  con- 
taining fat  in  its  superficial  layer ;  but  the 
deep  layer  at  the  upper  part  is  distinct,  and 
caUed  cribriform.  The  middle  cutaneous 
nerve  runs  superficially  to  the  artery.  The 
internal  saphenous  vem  runs  upwards  just 
internaUy  to  the  line  of  the  femoral  artery. 
(3)  The  fascia  lata  looks  thick  and  white 
above,  but  over  the  sartorius  it  is  thinner, 
and  allows  the  colour  of  the  muscle  to  show 
through  it.  (4)  Beneath  the  fascia  lata,  at 
the  upper  part— -i.e.  in  Scarpa's  triangle — 
there  is  a  quantity  of  fatty  tissue  ;  beneath 
the  fascia,  below  Scarpa's  triangle,  the  sar- 


5^4 


Femoral  Artery 


torius  muscle  covers  it.  (5)  The  sartorius 
muscle,  four  inches  below  Poupart's  liga- 
ment, touches  the  adductor  longus,  and  then 
pursues  a  course  downwards  and  inwards 
over  the  superficial  femoral  artery,  and 
onwards  across  the  knee  to  the  tibia.  The 
part  above  where  it  touches  the  adductor  is 
Scarpa's  triangle  ;  the  part  below,  Hunter's 
canal.  As  the  artery  lies  in  the  triangle, 
the  muscle  is  to  the  outer  side  ;  as  the  vessel 
lies  in  Hunter's  canal,  it  is  best  exposed  at 
the  upper  part  by  pulling  the  sartorius 
outwards,  but  at  the  lower  part  inwards. 
(6)  Beneath  the  sartorius,  and  over  Hunter's 
canal,  is  a  special  fascia — thick  below,  thin 
above — which  passes  from  the  vastus  in- 
temus  to  the  adductor  longus  muscle,  the 
two  boundary  muscles  of  the  canal. 

Relations  of  the  artery.  A.  In  Scarpa's 
triangle. — This  triangle  is  formed  by  the 
adductor  longus  internally;  the  sartorius 
externally ;  the  base  by  Poupart's  ligament ; 
the  apex  four  inches  below  the  groin,  where 
the  sartorius  crosses  the  adductor.  In  firont, 
the  structures  given  as  coverings  are  the 
skin,  superficial  and  deep  fascia,  and  some 
fat.  Behind,  the  superficial  and  deep  femoral 
veins  unite  to  form  the  common ;  a  small 
-quantity  of  fatty  tissue  separates  the  femoral 
vessels  here  in  addition  to  the  veins.  In- 
ternally, the  veiQ  can  be  seen  only  at  the 
upper  part.  Externally,  the  internal  saphe- 
nous nerve  and  the  nerve  to  the  vastus 
internus  gradually  approach  the  artery  from 
the  anterior  crural. 

Ligation. — Select  a  point  five  inches 
below  Poupart's  ligament ;  keep  this  as  the 
focal  point  m  the  operation.  Place  the 
limb  as  for  the  common ;  cut  in  the  guid- 
ing line  of  the  artery  from  two  inches 
above  to  two  inches  below  the  focal  point. 
Cut  through  skin,  fat,  cutaneous  branches 
of  vessel  and  nerves,  cribriform  fascia, 
fascia  lata.  Recognise  the  inner  edge  of 
the  sartorius,  clear  away  a  small  quantity 
of  fatty  areolar  tissue,  open  the  sheath, 
and  pass  the  needle  from  within  outwards 
to  avoid  the  vein,  especially  if  it  is  passed 
high  on  the  artery. 

B.  In  Hunter's  CoMal. — Hunter's  canal 
extends  from  where  the  sartorius  covers  the 
superficial  femoral  above,  to  the  opening  in 
the  adductor  magnus.  It  is  bounded  exter- 
nally by  the  vastus  internus,  internally  by 
the  adductor  longus,  and  the  roof  of  the  canal 
is  formed  by  the  special  aponeurosis  above- 
mentioned.  In  front  the  coverings  of  the 
artery  are  skin,  superficial  fascia,  fascia  lata, 
sartorius  muscle,  and  the  special  aponeu- 
rosis ;  the  mternal  saphenous  nerve  lies  on 
the  artery  at  the  lower  part  only.    Behind, 


the  superficial  femoral  vein  and  adductor 
longus  muscle.  Internally,  the  adductor 
longus  and  a  bit  of  the  magnus  below. 
Externally,  the  vastus  internus  with  the 
internal  saphenous  nerve,  and  the  nerve  to 
the  vastus  internus. 

Ligation  of  the  superficial  femoral  artery 
in  the  middle  of  the  thigh — that  is,  at  the 
lower  third  of  the  vessel.  Place  the  limb 
as  for  the  common  femoral.  The  surgeon 
stands  on  the  outer  side  of  whichever  limb 
is  to  be  operated  on,  cutting  upwards  upon 
the  left  side,  downwards  upon  the  right. 
The  incision  is  to  be  taken  one  finger's 
breadth  internal  to  the  guiding  line.  With 
the  limb  held  in  the  position  as  for  liga- 
ture of  the  common  femoral,  make  an  in- 
cision four  inches  long,  with  its  central  point 
midway  between  the  groin  and  the  knee. 
Cut  through  skin,  superficial  fascia,  and 
branches  of  the  middle  cutaneous  nerve. 
Recognise  the  sartorius,  and  divide  the 
fascia  lata  along  its  outer  border ;  draw  the 
muscle  inwards  and  backwards  by  a  spatula  ; 
open  the  special  aponeurosis  forming  the 
roof  of  the  canal  on  a  director.  The  vessel 
is  now  seen  with  the  internal  saphenous 
nerve  lying  on  it ;  pull  the  nerve  outwards ; 
open  the  sheath,  and  pass  the  needle  from 
without  inwards.  James  Cantlie. 

FEMORAL  ARTERY,  Wound  of 
the. — Incised  Wound. — It  rarely  occurs 
that  opportunity  is  afforded  for  surgical  in- 
terference involving  the  main  vessels,  for 
so  severe  an  injury  usually  proves  rapidly 
fatal  before  assistance  can  be  obtained.  If 
the  bleeding  has  been  temporarily  arrested 
by  firm  bandaging  by  the  bystanders,  and 
an  immediately  fatal  issue  thus  prevented, 
the  surgeon,  before  attempting  to  remove 
the  bandages,  should  have  a  tourniquet,  or 
the  fingers  of  an  assistant,  placed  in  position 
over  the  vessel  in  the  groin,  so  as  instantly 
to  exert  compression  should  bleeding  occur 
on  removal  of  the  bandages.  It  is  also  of 
great  value  to  have  a  second  assistant  to 
exert  compression,  if  necessary,  below  the 
wound. 

The  clot  being  rapidly  sponged  out,  it 
may  happen  that  the  stream  of  blood  may 
at  once  point  to  the  wounded  vessel,  which 
can  be  readily  secured  by  ligature.  If, 
owing  to  the  retraction  of  a  vessel,  instead 
of  a  distinctly  bleeding  point,  blood  appears 
to  well  up  from  the  tissues,  the  finger 
should  be  placed  over  the  spot,  and  the 
tissues  cautiously  dissected  up  in  the  longi- 
tudinal direction,  and  if  more  space  is  re- 
quired to  accomplish  this,  the  superficial 
wound   must    be    enlarged.     The  vessels 
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having  been  securely  tied  with  catgut,  and 
the  wound  cleansed,  the  soft  parts  may  be 
brought  together.  If  it  has  been  the  fe- 
moral artery  that  is  wounded,  it  is  very 
probable  that  the  vein  has  been  at  the  same 
time  damaged.  In  such  a  wound  the  pro- 
bability of  gangrene  must  be  remembered, 
so  that,  while  searching  for  the  wounded 
vessel,  the  limb  should  not  be  unnecessarily 
exposed,  for  all  the  warmth  possible  should 
be  retained  as  helping  the  anastomosing 
circulation. 

"When  the  operation  is  completed,  the 
entire  limb  should  be  wrapped  in  cotton 
wool  kept  in  position  by  a  loose  flannel 
bandage.  The  limb  being  sKghtly  flexed  at 
the  knee  and  thigh,  should  be  a  little  raised 
on  a  soft  pillow. 

Punctured  Wound. — In  a  punctured 
wound  it  is  impossible  to  say  with  absolute 
certainty  that  it  is  actually  the  femoral 
itself  furnishing  the  blood,  but  if  the  wound 
be  in  the  line  of  this  vessel,  and  the  bleed- 
ing of  great  volume,  it  is  a  fair  inference  to 
draw  that  the  blood  flows  from  the  main 
artery.  If  the  wound  be  in  the  upper  half 
of  the  thigh — that  is  to  say,  in  a  position 
where  the  femoral  artery  is  comparatively 
superficial — and  situated  over  the  course  of 
the  vessel,  the  surgeon  may  enlarge  the 
opening  with  a  good  prospect  of  finding  the 
wounded  vessel  without  an  extensive  or 
prolonged  operation.  If  the  woimd  be  in 
the  lower  half  of  the  thigh,  owing  to  the 
greater  depth  of  the  artery,  and  the  possi- 
bihty  of  its  being  the  popliteal  that  is 
wounded,  the  search  is  rendered  a  far  more 
severe  and  hazardous  operation,  and  it 
should  not  be  undertaken  until  a  thorough 
trial  of  pressure  has  proved  ineffectual. 
The  method  of  applying  pressure  is  ex- 
plained under  the  heading  of  secondary 
haemorrhage  firom  this  artery. 

Wound  of  the  Femoral  or  Popliteal, 
COMPLICATED  WITH  FRACTURE. — This  is  an 
accident  which  may  occasionally  occur  in 
fracture  of  the  lower  end  of  the  femur,  and 
the  popliteal  has  been  wounded  immediately 
behind  the  adductor  magnus  by  a  spiculum 
of  bone  after  Macewen's  operation  for  genu 
valgum.  When  haemorrhage  occurs  after  a 
compound  fracture  or  osteotomy,  it  is  of 
course  impossible  to  know  with  certainty 
whether  it  is  the  main  vessel  or  only  a  branch 
that  is  wounded.  Pressure  should  be  tried  in 
the  first  instance,  and  if  this  fail  the  wound 
may  be  laid  open,  and  the  bleeding  point 
searched  for.  Should  this  prove  to  be  but 
a  branch  of  the  main  vessel,  it  should  be 
secured;  but  supposing,  after  laying  open 
the  wound,  that  it  be  found  to  be  the  main 


artery  itself  (the  femoral  or  the  pophteal) 
which  is  wounded,  the  safest  course  is  to 
amputate  the  Hmb.  It  cannot  be  denied 
that  it  may  occasionally  happen  that,  by 
tying  the  wounded  artery,  both  the  life  and 
limb  of  the  sufferer  may  be  saved;  but 
looking  at  the  terrible  complication  of  such 
an  accident,  involving  as  it  does  an  exten- 
sive incised  wound,  a  fi-acture  of  the  bone, 
and  ligature  of  the  main  vessel,  the  chance 
of  saving  the  limb  is  too  remote  to  be 
weighed  against  the  risk  to  life  incurred,  and 
amputation  should  be  performed. 

Secondary  Haemorrhage  from  the 
Femoral. — This  must  be  considered,  first, 
with  reference  to  secondary  haemorrhage 
from  the  vessel  after  its  ligature  in  con- 
tinuity ;  secondly,  when  occurring  from  a 
thigh- stump. 

Secondary  HcemorrTiagefrom  the  Artery 
tied  in  continv/ity. — Four  plans  have  been 
advocated  for  treating  this  serious  accident, 
viz.  (1)  ligature  of  the  external  iliac;  (2) 
pressure  and  bandaging ;  (3)  an  attempt  to- 
apply  a  ligature  withm  the  wound;  (4) 
amputation. 

Ligature  of  the  external  iliac  has  been 
mentioned  merely  for  the  purpose  of  con- 
demning it,  since  in  the  vast  majority  of 
cases  in  which  this  procedure  has  been 
adopted,  it  has  either  failed  to  arrest  the 
haemorrhage,  or,  if  it  has  done  so,  it  has 
been  only  at  the  expense  of  gangrene  of  the 
limb.  The  ligature  of  the  iHac,  therefore, 
is  a  dangerous  and  perfectly  useless  opera- 
tion, and  should  be  abolished  as  a  method 
of  treatment  in  haemorrhage  from  the 
femoral. 

Treatment  hy  Pressure.  —  This  un- 
doubtedly is  the  method  by  which  secondary 
haemorrhage  should  be  treated  in  the  first 
instance,  and,  if  properly  carried  out,  will 
in  many  instances  effectually  and  perma- 
nently control  the  bleeding.  Few  studies 
in  surgery  are  more  instructive  and  in- 
teresting than  that  of  the  literature  of 
secondary  haemorrhage  from  the  femoral 
artery ;  for,  not  only  is  it  shown  that  many 
cases  have  been  successfully  treated  by 
pressure  from  the  first,  but  that  both  life 
and  limb  have  been  saved  by  this  means 
after  the  surgeon  has  failed  to  find  the  artery 
in  the  wound,  or  where  the  iliac  has  been 
tied  in  vain. 

Method  of  applying  Pressure. — Great 
care  and  attention  to  detail  are  necessary  for 
its  successful  application,  for,  on  the  one 
hand,  if  an  undue  amount  of  force  be  used, 
gangrene  results ;  on  the  other,  if  it  be  but 
timidly  applied  the  treatment  will  prove 
ineffectual.    It  should  further  be  remem- 
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bered  how  frequently,  in  secondary  hsemor- 
rliage  from  an  artery  tied  in  its  continuity, 
it  is  the  lower  end  of  the  vessel  that  fur- 
nishes the  blood,  so  that  it  becomes  a 
matter  of  great  importance  to  exert  well- 
directed  pressure  not  only  above  but  below 
the  wound.  The  main  vessel  being  effec- 
tually compressed  in  the  groin,  the  Hmb, 
gently  raised,  is  carefully  bandaged  from 
the  foot  upwards  to  withia  a  short  dis- 
tance of  the  wound,  which  is  not  covered. 
The  tips  of  the  toes  should  be  left  ex- 
posed, in  order  to  allow  the  surgeon 
to  judge  of  the  condition  of  the  circu- 
lation. The  bandage  is  then  continued  as 
a  spica  above  the  wound  and  over  the 
groin.  Rollers  the  thickness  of  the  index 
finger,  prepared  as  previously  described,  are 
then  placed  along  the  course  of  the  main 
vessel,  the  one  above,  the  other  below  the 
wound.  These  rollers  are  placed  outside 
the  flannel  bandage  enveloping  the  limb, 
and  are  kept  in  position  each  by  a  few  turns 
of  a  separate  bandage.  A  conical  pad  of 
eighty  pieces  of  lint,  the  smallest  the  size 
of  a  shilling,  the  largest  two  inches  in  dia- 
meter, is  laid  directly  over  the  orifice  from 
which  the  blood  has  been  issuing.  This 
pad  being  liable  to  sUp,  must  be  kept  in 
position  by  a  couple  of  cross-pieces  of 
narrow  strapping,  after  which  compression 
can  be  exerted  on  it  by  a  few  turns  from  a 
roller.     See  Arteries,  Wounds  of. 

On  the  opposite  or  outer  side  of  the 
thigh  may  be  placed  a  well-padded  broad 
splmt,  over  which  the  three  bandages  com- 
pressing the  two  rollers  and  the  conical  pad 
are  carried.  The  value  of  the  splint  consists 
in  firm  pressure  and  counter-pressure  being 
obtairied  without  the  thigh  being  circu- 
larly compressed.  The  compressing  pads, 
being  independent  of  each  other,  allow  of 
the  pressure  being  diminished  or  increased 
as  any  one  of  them  may  require.  The 
whole  Hmb  should  be  slightly  raised  on  a 
pillow,  and  partially  bent  at  the  knee  and 
thigh. 

Search  for  the  Bleeding  Vessel  in  situ 
and  Amputation. — If  haemorrhage  recur, 
and  cannot  be  controlled  by  tightening  one 
or  other  of  the  pads,  the  whole  apparatus 
should  be  removed,  and  once  more  care- 
fully appHed.  Should  this  fail,  or  the  limb 
be  in  such  a  condition  as  to  forbid  the 
further  trial  of  pressure,  an  attempt  may 
be  made  to  tie  the  artery  in  the  wound, 
and  in  a  good  light  with  a  little  dissection 
upwards  and  downwards  this  may  some- 
times be  successfully  accomplished ;  but  it 
has  occurred  to  surgeons  of  experience, 
that,   owiug  to  the  disorganised  state   of 


the  part,  they  have  failed  to  pick  up  the 
vessel.  If  this  be  the  case,  desperate  as 
the  measure  may  seem,  there  remains  no 
alternative  other  than  that  of  amputating 
the  limb  through  or  just  above  the  seat  of 
ligature. 

The  greatest  care  should  be  observed  in 
such  an  amputation  that  as  httle  blood  as 
possible  be  lost,  and  a  Davy's  lever,  or 
other  effectual  means  of  preventing  haemor- 
rhage during  the  operation,  must  be  re- 
sorted to. 

Secondary  Hcemorrhage  from  the  Fe- 
moral Artery  in  a  Stump. — The  following 
are  the  three  methods  by  which  the  bleed- 
ing may  be  treated  : — (1)  pressure  ;  (2)  re- 
opening the  flaps ;  (3)  Hgature  of  the  main 
vessel  at  a  higher  point. 

Pressure. — A  tourniquet  being  placed 
on  the  artery  in  the  groin,  the  stump  is 
raised  and,  as  far  as  practicable,  the  clot, 
if  it  has  distended  the  flaps,  syringed  away 
with  cold,  carbolised  water.  The  stump  is 
then  very  firmly  and  evenly  bandaged  from 
its  extremity  to  the  groin.  Two  pieces  of 
pencil,  each  about  three  inches  in  length, 
and  thickly  wrapped  round  with  lint,  may 
be  laid  along  the  course  of  the  femoral 
artery.  Compression  is  exercised  upon 
these  by  two  separate  bandages,  passing 
round  the  limb  and  over  an  outside  spHnt 
on  the  opposite  side  to  avoid  complete 
circular  pressure.  The  advantage  of  having 
the  roUer  compress  over  the  main  artery 
in  two  portions,  is  that  more  equable  pres- 
sure is  maintained  by  tightening  or  relax- 
ing one  or  the  other  as  occasion  may  de- 
mand. The  bandage  used  for  exerting 
pressure  on  these  compresses  should  be  of 
domette,  which  has  much  more  elasticity 
than  cotton.  Whilst  the  stump  is  being 
bandaged  and  compression  appUed,  firm 
digital  or  instrumental  pressure  must  be 
exercised  in  the  groin.  If  pressure  should 
fail  to  stop  the  bleeding,  the  surgeon  may 
fall  back  upon  one  of  the  remaining  alterna- 
tives, that  is,  either  opening  the  flaps  or 
Kgaturing  the  main  vessel  higher  up. 
Which  of  these  proceedings  is  best  to 
adopt  depends  upon  the  amount  of  union 
between  the  flaps. 

If  the  bleeding  should  occur  early  in 
the  case,  before  firm  union  is  established, 
say  within  the  first  fifteen  or  twenty  days, 
the  flaps  may  be  separated  by  the  finger, 
and  the  vessel  sought  for.  It  is  not,  how- 
ever, always  easily  found,  owing  to  its 
retraction,  and  its  being  covered  by  granu- 
lations. With  a  little  perseverance,  how- 
ever, and  by  using  a  director  rather  than 
a  knife,  it  may  be  discovered  and  isolated 
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from  the  Burroimdiiig  tissue.  It  is  well  to 
remember  how  very  soft  the  end  of  the 
vessel  becomes  in  these  cases  of  secon- 
dary hsemorrhage,  so  that  the  Hgatmre  of 
thick  soft  silk  must  be  tied  with  much 
gentleness.  It  has  occasionally  happened 
when  the  surgeon  has  been  unable  to  isolate 
the  artery,  that  it  has  answered  to  pass 
a  large  curved  needle  threaded  with  the 
hgature  deeply  beneath  the  bleeding  part, 
thus  including  the  artery  with  a  consider- 
able portion  of  the  neighbouring  structures. 
If  the  hsemorrhage  has  come  on  late  in 
the  case,  the  flaps  being  united,  and  the  blood 
issuing  from  a  sinus  at  the  angle  of  the 
flaps,  it  is  a  less  formidable  procedure  than 
breaking  open  so  large  a  wound,  to  put  a 
thread  round  the  main  vessel  by  cutting 
down  upon  it  as  near  above  the  flaps  as  it 
can  be  conveniently  found.  Thus,  if  the 
amputation  be  through  the  knee-joint,  the 
artery  may  be  secured  in  Hunter's  canal. 
If  the  amputation  be  through  the  middle 
of  the  thigh,  the  vessel  should  be  tied  in 
Scarpa's  triangle.         Harrison  Cripps. 

FEMORAL  HERNIA.— In  this  form 
of  rupture  the  gut  leaves  the  abdomen 
through  the  femoral  ring,  and  descends 
along  the  crural  canal.  This  canal  is  fun- 
nel-shaped, is  about  half  an  inch  in  length, 
and  ends  opposite  the  saphenous  opening. 
Femoral  hemiae  are  always  acquired,  and 
possess  a  sac.  The  hernia  in  its  descent 
first  of  all  takes  a  vertical  course.  At  the 
lower  end  of  the  crural  canal  it  bends  for- 
wards, and  then  tends  to  mount  upwards 
over  Poupart's  ligament.  In  the  upward 
movement  it  inchnes  also  outwards  in  the 
direction  of  the  anterior  superior  spine. 
The  neck  of  the  hernia  will  be  at  the  femo- 
ral ring.  The  rupture,  as  it  lies  within  the 
canal,  must  always  be  small.  As  soon, 
however,  as  it  passes  the  saphenous  open- 
ing and  reaches  the  loose  subcutaneous  tis- 
sue, it  enlarges,  and  may  attain  considerable 
dimensions  in  this  latter  position.  The 
coverings  of  the  rupture  from  without  in- 
wards are  the  sldn,  superficial  fascia,  cribri- 
form fascia,  the  crural  sheath,  septum 
crurale,  subserous  tissue,  and  peritoneum. 
The  stricture  is  usually  at  the  neck,  and  is 
mainly  caused  by  the  sharp  edge  of  Gim- 
bemat's  Hgament.  The  femoral  vein  lies 
just  to  its  outer  side.  The  spermatic  cord 
lies  above  the  anterior  border  of  the  ring, 
and  the  epigastric  artery  skirts  its  upper 
and  outer  part.  The  little  pubic  branch  of 
this  artery  passes  round  the  ring,  to  ramify 
over  Gimbernat's  ligament.  In  1  case  in 
3^   the   obturator    artery  arises  from  the 


epigastric.  Out  of  101  cases  where  the 
vessel  so  arose,  it  reached  its  destination  in 
54  instances  by  passing  along  the  outer 
side  of  the  crural  ring,  a  position  quite  free 
from  danger  in  herniotomy.  In  37  cases  it 
passed  backwards  across  the  ring,  and  in 
10  instances  around  its  inner  border.  When 
in  the  last-named  situation  it  could  hardly 
avoid  being  wounded  in  herniotomy.  Apubic 
vein — passing  between  the  obturator  and 
external  iliac  vein — skirts  the  ring,  and 
may  have  the  same  relations  to  it  as  the 
artery  just  alluded  to. 

It  is  estimated  that  in  100  cases  of  her- 1 
nia  84  will  be  inguinal,  10  femoral,  and  5tt 
umbilical.     Femoral  hernia  is  more  com-| 
mon  in  females  than  in  males.     In  malesi 
ruptures  occur  in  the  proportion  of  1  fe-l 
moral    to    32    inguinal;    but    in    females! 
these  two  forms  of  hernia  occur  with  al-  1 
most  equal  frequency.     Inguinal  hernia  is,  • 
excluding  the  umbilical,  practically  the  only 
form  of  rupture  that  occurs  in  the  female 
before  the  adult  age. 

Femoral  hernias  are  rare  before  the  age  . 
of  twenty,  and  very  rare  indeed  before  \ 
puberty.  They  seldom  attain  great  size. 
When  large  their  coverings  are  often  very 
thin,  and  the  sac  of  lobulated  and  irregular 
outline. 

Femoral  ruptures  are  more  often  stran- 
gulated than  inguinal,  are  more  often 
strangulated  on  their  first  descent,  and  are, 
in  any  case,  much  more  difficult  to  reduce. 
Irreducible  femoral  enterocele  is  rare,  but 
irreducible  femoral  epiplocele  is  common. 
Femoral  ruptures  are  frequently  inflamed, 
but  very  rarely  obstructed.  When  stran- 
gulation has  occurred,  it  is  found  that  gan- 
grene of  the  gut  and  artificial  anus  follow 
more  commonly  in  femoral  than  they  do 
in  inguinal  herniae. 

In  applying  the  taxis  the  thigh  should  be 
flexed,  adducted,  and  rotated  inwards.  If  the 
tumour  has  mounted  up  over  Poupart's  Uga- 
ment  the  pressure  must  be  applied  first  in 
a  downward  direction,  then  backwards  and 
upwards.     In  herniae  of  smaller  size,  which 
havenot  projected  far  beyond  the  saphenous 
opening,  the  pressure  is  applied  in  a  direc- 
tion backwards  and  upwards. 
I        In  herniotomy  an  incision  from  1^  to  2 
inches  in  length  is  made  along  the  inner 
:  side  of  the  tumour.     This  incision  should 
j  be  parallel  to  the  long  axis  of  the  tumour, 
j  provided  that  this   does  not  involve    too 
1  great   a   deviation  from  the  vertical  line, 
and  should  be  so  planned  that  the  centre  of 
the  incision  corresponds  to  the  top  of  the 
saphenous  opening.  The  stricture  is  divided 
,  by  cutting  inwards. 
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Femoral  hemiae  have  been  mistaken  for 
psoas  abscess,  enlarged  glands,  varicose 
veins,  and  cysts.  For  the  diagnosis  see 
Groin,  Affections  of  the.  When  a  femoral 
rupture  has  mounted  up  over  Poupart's 
ligament,  it  may  present  some  of  the  appear- 
ances of  an  inguinal  hernia.  If,  however, 
the  finger  be  placed  upon  the  spine  of 
the  pubes,  the  inguinal  hernia  will  be  al- 
ways to  the  inner  side  of  it,  the  femoral  to 
the  outer.  The  bulk  of  a  femoral  hernia  is 
also  below  the  line  of  Poupart's  Ugament, 
and  the  tumour  can  without  difficulty  be 
traced  down  to  the  saphenous  opening. 

Frederick  Treves. 

FEMUIl,  Fractures  of  the.  —The 
numerous  fractures  to  which  the  femur  is 
liable  are  divided  into  those  of  (1)  the  upp^r 
end,  (2)  the  shaft,  (3)  the  lower  end.  Those 
of  the  upper  end  include  fractures  of  the 
neck,  fractures  through  the  trochanter  and 
base  of  the  neck,  and  fracture  detaching 
the  great  trochanter.  To  these  must  be 
added,  in  young  subjects,  separation  of  the 
epiphysis  of  the  head,  and  that  of  the  great 
trochanter. 

Fracture  of  the  neck  may  occur  in  any 
situation — either  transversely,  just  below 
the  head ;  in  the  middle  ;  or  at  the  base,  at 
its  junction  with  the  shaft.  The  firSt- 
named  injury,  though  it  has  been  met  with 
Tinder  the  age  of  fifty,  or  even  under  twenty, 
after  heavy  falls  on  the  trochanter,  is  almost 
confined  to  persons  of  sixty-five  and  up- 
wards, and  is  more  frequent  in  women  than 
in  men.  In  the  old  it  occurs  as  the  result 
either  of  a  fall  on  the  hip,  or  of  some  slight 
force  indirectly  applied,  by  a  trip  of  the 
toe  in  the  carpet  or  even  a  turn  in  bed, 
during  which  the  femur  is  suddenly  twisted 
on  its  long  axis ;  in  a  few  instances  it  has 
been  produced  by  muscular  action.  The 
fi:equency  of  the  accident  in  advanced  Hfe 
is  due  in  part  to  atrophy  of  the  bone,  the 
cortical  layer  of  which  is  thinned,  while 
the  plates  of  the  cancellous  tissue  are 
absorbed  ;  and  in  part  to  the  fact  that  the 
neck  often  joins  the  shaft  at  a  right  angle 
instead  of  at  an  angle  of  125°,  as  is  the  case 
earHer  in  life  ;  so  that  not  only  is  the  tro- 
chanter more  prominent  and  therefore  more 
likely  to  be  struck  in  falls  on  the  hip,  but 
the  leverage  with  which  any  force  acts 
through  the  shaft  on  the  neck  is  much 
increased.  Should  the  fi:acture  be  the 
result  of  a  fall  on  the  trochanter,  impaction 
may  occur,  the  lower  fi'agment  being  driven 
into  the  cancellous  tissue  of  the  head ;  but, 
owing  to  the  trivial  character  of  the  force 
by  which  the  injury  is  generally  produced. 


impaction  is  seldom  present.  In  rare  in- 
stances the  head  is  said  to  be  driven  down- 
wards and  backwards,  but  as  a  rule  it  re- 
mains in  the  acetabulum,  where,  however,, 
it  is  hable  to  more  or  less  rotation,  so  that 
its  broken  surface  is  turned  away  from  the 
lower  fragment.  Fracture  through  the 
middle  portion  of  the  neck  may  be  either 
transverse,  or  obHque  from  above  down- 
wards and  inwards,  extending  from  the 
outer  margin  of  the  head  to  the  neigh- 
bourhood of  the  lesser  trochanter. 

Fracture  through  the  base  of  the  neck, 
in  a  line  with  the  anterior  trochanteric- 
ridge,  though  it  is,  like  fracture  close  to 
the  head,  most  common  in  elderly  per- 
sons, may  be  met  with  at  any  age,  as 
the  result  of  falls  on  the  trochanter.  By 
the  continuance  of  the  force  under  which 
the  bone  gives  way,  the  upper  fragment 
is  usually  driven  into  the  cancellous  tissue 
of  the  trochanter  and  shaft.  Should 
the  force  be  only  moderate,  the  frag- 
ments remain  securely  impacted,  and  dis- 
placement is  slight;  but  when  it  is  more 
considerable  the  trochanter  is  split  in 
a  longitudinal  direction,  and,  perhaps,  alsa 
detached  from  the  shaft,  so  that  the  frag- 
ments are  no  longer  mutually  grasped.. 
"When  this  is  the  case  the  surrounding 
muscles  draw  up  the  limb  and  produce 
considerable  shortening.  This  fracture  was 
termed  extra-capsular  by  Sir  A.  Cooper,  in 
contrast  to  fracture  higher  in  the  neck, 
which  he  termed  intra-capsular.  Later 
writers,  however,  have  justly  pointed  out 
that  since  the  capsule  entirely  invests  the 
neck  in  front,  any  fracture  that  is  extra- 
capsular in  this  situation  must  involve,  not 
the  neck,  but  the  shaft.  Indeed,  the 
division  of  fractures  of  the  neck  into  the 
intra-  and  the  extra-capsular  groups  has- 
been  by  many  authorities  discarded,  on 
the  ground  that,  though  there  are  highly 
important  differences  between  fractures  of 
the  upper  part  and  fractures  of  the  base  of 
the  neck  in  respect  to  the  prospect  of  imion 
and  the  future  condition  of  the  limb,  these 
are  dependent,  not  so  much  on  the  relation 
of  the  fracture  to  the  capsule,  as  on  the 
different  ages  at  which  these  injuries  are 
chiefly  met  with,  and  the  fact  that  in  the 
former  impaction  is  rare,  while  in  the  latter 
it  is  of  almost  constant  occurrence. 

Symptoms. — In  a  typical  instance,  after 
a  fall  on  the  hip  or  knee,  a  false  step,  or  even 
a  turn  in  bed,  or  some  such  trivial  source  of 
injury,  the  patient  complains  of  sharp  pain 
on  any  attempt  at  movement,  and  of  a 
powerless  condition  of  the  Iknb.  On  exam- 
ination the  limb  is  seen  to   be  shortened 
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to  the  extent  of  half  an  inch  to  an  mch  and 
a  half,  or  even  more,  and  everted ;  the 
patient  is  unable  to  Uft  the  heel  from  the 
bed ;  the  trochanter  is  displaced  upwards, 
and  also  inwards  towards  the  middle  line, 
so  as  to  be  less  prominent  than  natural. 
There  is  swelling  in  front  of  the  joint,  due 
to  projection  o±  the  fragments  against  the 
front  of  the  capsule,  or  sometimes  to  extra- 
vasated  blood :  pressure  over  either  the 
front  or  back  of  the  joint  is  painful.  Cre- 
pitus may  perhaps  be  felt  when  the  limb, 
after  it  has  been  drawn  down  to  its  proper 
length,  is  gently  rotated  inwards  and  out- 
wards ;  and  during  these  movements  the 
trochanter  is  found  to  move  through  an 
abnormally  small  arc.  It  must  be  pointed 
out,  however,  that  cases  are  often  met  with 
LQ  which  many  of  these  symptoms  are 
modified,  or  even  entirely  absent.  Thus, 
owing  to  the  presence  of  impaction,  or 
more  rarely  because  the  periosteum  is  un- 
torn,  or  more  rarely  still  because  the  frac- 
ture is  incomplete,  the  patient  may  be  able 
to  move  the  limb  freely,  or  even  walk  upon 
it.  Shortening  of  the  limb,  and  displace- 
ment of  the  trochanter,  though  they  are 
usually  distinct,  may  be  so  slight,  or  so 
masked,  the  one  by  the  difficulty  of  placing 
the  two  limbs  in  the  same  position  while 
the  measurements  are  taken,  the  other  by 
the  stoutness  of  the  patient,  that  they  can- 
not be  clearly  made  out ;  in  some  cases 
eversion  is  very  slight,  and  is  detected  only 
by  the  fact  that  during  manipulation  the 
surgeon  experiences  a  difficulty  in  turning 
the  foot  inwards.  Sometimes  the  foot  is 
in  its  natural  position,  while  very  rarely  it 
is  markedly  inverted.  Crepitus  is  absent 
when,  as  is  so  commonly  the  case,  the 
fracture  is  impacted,  and  also  when  the 
fragments  are  displaced  in  relation  to  each 
other  ;  and  although  it  may  be  sometimes 
produced  by  drawing  the  limb  down  and 
then  rotating  it,  manipulation  for  the  pur- 
pose of  eliciting  this  symptom  must  always 
be  employed  with  great  caution,  in  view  of 
the  danger  that  so  favourable  a  condition 
as  impaction  may  be  sacrificed,  and  the 
fracture  converted  into  one  in  which  the 
fragments  may  become  widely  displaced. 

Shortening,  in  a  previously  healthy  limb, 
is  important  evidence  when  fracture  is  sus- 
pected; but  its  absence  must  not  always, 
as  already  indicated,  be  taken  as  any  proof 
that  fracture  has  not  occurred.  In  taking 
measurements  great  care  must  be  used. 
The  pelvis  must  be  placed  so  that  the 
anterior  superior  iliac  spines  are  on  the 
same  horizontal  level,  and  the  two  limbs 
must  be  parallel  to  each  other  and  in  a 
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straight  line  with  the  trunk.  Above,  the 
superior  iliac  spines  are  the  most  salient 
points,  and  below,  either  the  upper  edges 
of  the  patellae  or  the  tips  of  the  external 
malleoli ;  but  it  is  a  useful  precaution  to 
measure  to  both  these  lower  points,  and  to 
see  whether  the  results  agree.  Very  valu- 
able information  is  afforded  by  the  position 
of  the  great  trochanter.  If  fracture  is 
present,  the  trochanter  is  higher  and  at  the 
same  time  less  prominent — that  is,  nearer  to 
the  middle  line  than. that  of  the  opposite 
side. 

The  position  of  the  trochanter  may  be 
ascertained  either  by  N^laton's  or  Bryant's 
line.  Nelaton's  line  is  drawn  from  the  an- 
terior superior  iliac  spine  to  the  most  pro- 
minent part  of  the  tuberosity  of  the  ischium. 
In  the  normal  state,  in  no  position  of  the  limb 
does  the  trochanter  extend  above  this  line, 
while  in  fracture  it  Hes  above  it  by  as  much 
as  the  limb  is  shortened.  It  must,  however, 
be  borne  in  mind  that  when  the  neck  of 
the  femur  forms  a  right  angle  with  the 
shaft,  as  it  may  in  persons  in  whom  the  bone 
has  yielded  during  the  atrophy  of  advanc- 
ing life,  and  also  in  many  of  those  who 
were  rickety  during  infancy,  the  trochanter 
is  placed  above  Nelaton's  line.  Moreover, 
the  exact  point  of  the  tuber  ischii  to  which 
the  line  should  be  drawn  is  difficult  to 
select  when  the  patient  is  stout,  or  when 
swelling  is  present.  This  test  should  there- 
fore be  checked  by  other  measurements, 
and  the  suspected  should  always  be  com- 
pared with  the  sound  side.  Bryant  draws 
a  horizontal  line  backwards  from  the  an- 
terior iliac  spines  (that  is,  a  line  which,  if 
continued,  would  form  a  circle  round  the 
pelvis  at  this  level),  and  takes  the  vertical 
distance  between  it  and  the  top  of  the 
trochanter,  comparing  the  length  of  this 
vertical  line  with  a  similar  measurement  on 
the  opposite  side. 

Eversion,  which  is  generally  present, 
and  which  in  many  instances  forms  so 
marked  a  symptom,  is  due  chiefly  to  the 
weight  of  the  limb,  which  as  its  Hne  of 
gravity  passes  through  its  outer  part,  has  a 
natural  tendency,  as  is  seen  in  sleep,  to 
turn  outwards ;  but  it  depends  in  part  on  the 
action  of  the  external  rotator  muscles,  and 
in  part,  also,  on  the  circumstance  that  the 
neck  of  the  bone  is  thinner  and  more  brittle 
in  its  posterior  aspect  than  it  is  in  front, 
and  is  therefore  prone  to  be  more  exten- 
sively broken  down  in  the  former  than  in 
the  latter  situation. 

Diagnosis. — The  accidents  with  which 
fractures  of  the  neck  of  the  femur  are 
most  likely  to  be  confounded  are — fracture 
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of  the  upper  border  of  the  acetabulum  and 
displacement  of  the  femur  upwards  ;  frac- 
ture of  the  bottom  of  the  acetabulum,  the 
head  of  the  bone  being  driven  through  its 
floor;  dislocation  of  the  femur  upwards 
and  backwards,  or  on  the  pubes ;  severe 
bruising  about  the  hip.  In  elderly  persons, 
however,  in  whom  fractures  of  the  upper 
•end  of  the  femur  are  so  common,  fractures 
of  the  acetabulum,  whether  involving  its 
rim  or  its  floor,  are  almost  unknown ;  and 
though  in  early  or  adult  life  they  are  occa- 
sionally met  with  as  the  result  of  great 
violence,  they  are  still  of  very  rare  occiu'- 
rence.  In  fracture  of  the  edge  of  the  ace- 
tabulum, if  a  large  piece  is  detached,  the 
limb  will  be  shortened  to  the  extent  of  an 
inch  or  much  more,  but  can  be  easily 
drawn  down  when  the  patient  is  under  an 
ansesthetic,  and  when  traction  ceases,  short- 
ening recurs ;  while  when  the  femur  has  been 
drawn  down  it  is  found  to  present  its  natural 
outline  of  neck  and  trochanter,  and  to  ro- 
tate naturally  in  the  acetabulum.  In  frac- 
ture of  the  floor  the  trochanter  is  carried 
towards  the  middle  line,  so  that  its  promi- 
nence is  altogether  lost,  the  bone  is  fixed, 
and  any  attempt  at  movement  causes  great 
pain.  Possibly  this  fracture  might  be  de- 
tected by  the  finger  introduced  into  the 
rectum.  In  dislocation  on  the  pubes,  a 
very  rare  accident,  the  head  of  the  bone 
can  be  felt  on  the  pubic  ramus,  the  normal 
outline  of  the  upper  end  of  the  bone  can 
be  traced,  and,  moreover,  the  limb  is 
generally,  in  this  dislocation,  markedly  ab- 
ducted. 

When  severe  bruising  has  occmTed,  it 
may  be  difiicult  to  exclude  the  existence 
of  fracture,  and  a  guarded  opinion  must  be 
given  tni  farther  examination  shall  have 
cleared  up  the  doubt.  In  the  article  on 
Injuries  to  the  Hip  those  cases  are  men- 
tioned in  which  after  severe  contusion, 
without  fracture,  shortening,  eversion,  and 
other  signs  of  old  fracture  of  the  neck, 
come  on  as  the  result  of  chronic  inflamma- 
tion and  absorption.  These  examples  have 
sometimes  led  to  unjust  charges  of  mal- 
practice. Fracture  through  the  great  tro- 
chanter and  base  of  the  neck,  so  that  the 
upper  fr-agment  is  composed  of  the  head, 
neck,  and  a  portion  of  the  trochanter,  while 
the  remainder  of  the  trochanter  forms  part 
of  the  lower  fragment,  is  an  accident  of 
which  a  few  instances  are  recorded — 
amongst  them  one  by  Sir  A.  Cooper, 
and  one  very  clearly  described  by  Stanley 
(Med.-Chir,  Trans.,  vol.  xiii.),  and  verified 
by  post-mortem  examination.  The  main  in- 
terest in  respect  to  this  injury  lies  in  the  fact 


that  it  is  very  likely  to  be  mistaken  for  dis- 
location. In  Stanley's  case  the  upper  frag- 
ment of  the  trochanter  had  been  drawn  up- 
wards and  backwards  towards  the  sciatic 
notch,  where  it  was  supposed  to  be  the 
head  of  the  femur.  Diagnosis  turns  on  the 
fixed  position  of  the  trochanter  when  the 
shaft  of  the  femur  is  rotated,  and  the  pre- 
sence of  crepitus.  Shortening  wiU  be  slight 
if  the  separation  of  the  fragments  is  incom- 
plete. When,  however,  the  fragments  are 
widely  separated,  considerable  shortening 
is  produced  by  the  muscles  acting  on  the 
femur  below  the  fracture,  and  eversion  is 
very  marked. 

Prognosis  in  these  fractures  must  often 
be  very  grave,  and  should  always  be 
guarded,  for  while  many  cases  recover 
very  favourably,  in  many  others,  occur- 
ring in  old  persons,  in  spite  of  all  the 
care  that  can  be  used,  the  injury  is  fol- 
lowed by  exhaustion,  congestion  of  the 
lungs,  large  pressure-sores,  or  by  cystitis 
following  enlarged  prostate,  and  unavoid- 
ably aggravated  by  the  use  of  catheters, 
and  the  patient  sinks  ;  while,  even  if  a  fatal 
result  is  averted,  the  limb  often  remains 
crippled,  and  a  som-ce  of  much  sufiering 
and  distress. 

Treatment. — This  must  vary  somewhat 
with  the  circumstances  of  each  case ;  but 
as  it  is  now  a  well-established  fact  that 
fractures  within  the  capsule  may  be  re- 
paired by  bone,  or  by  close  and  firm  liga- 
mentous substance  ;  and  as,  in  fr-actures  of 
the  base  of  the  neck,  bony  union  is  of  com- 
mon occurrence,  all  cases  of  fracture  of  the 
upper  end  of  the  femur  should,  with  the 
exceptions  mentioned  below,  be  treated  with 
a  view  to  obtain  this  result.  In  order  to 
keep  the  fragments  in  apposition  and  at 
rest,  the  appliance  most  commonly  in  use. 
and  on  the  whole  the  best,  is  the  ordinary 
long  splint  carefally  padded,  interrupted 
opposite  the  fracture,  and  reaching  from 
the  armpit  to  the  foot.  Some  surgeons 
employ  Thomas's  splint.  With  this  the 
patient  can  be  more  easily  moved  and 
turned  over,  so  far  as  this  is  necessary  for 
cleanliness ;  but  unless  the  bar  of  which  it 
is  constructed  is  flat,  wide,  well-padded, 
and  accm-ately  moulded  to  the  shape  of  the 
trunk  and  limb,  and  unless  the  patient  is 
placed  on  a  soft  mattress,  pressure-sores  are 
very  apt  to  form.  The  double  inclined 
plane  was  at  one  time  much  in  favour.  It 
is  now,  however,  but  seldom  used,  for  it 
exercises  no  reliable  influence  on  the  length 
of  the  limb,  and  its  tends  to  concentrate 
pressure  on  the  sacrum.  Moreover,  the 
position  of  flexion  which  it   entails  is,  in 
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the  long  run,  more  irksome  than  that  of 
extension  in  the  horizontal  posture. 

In  cases  where  there  is  impaction,  the 
only  indication  is  to  keep  the  fragments  at 
rest  and  prevent  their  separation.  No  exten- 
sion, therefore,  either  at  the  time  the  fracture 
is  put  up,  or  subsequently,  should  be  em- 
ployed ;  but  where  impaction  is  absent,  ex- 
tension must  be  used  to  bring  the  frag- 
ments into  apposition,  and  be  continued  to 
maintain  them  so.  The  weight  and  pulley 
answer  well  for  this  purpose,  and  enable  us 
to  discard  so  useless  and  objectionable  a  con- 
trivance as  the  perineal  band.  The  weight 
should  be  appHed  by  means  of  the  strap- 
ping stirrup  used  in  hip-disease,  and  it  is 
easily  combined  with  either  the  long  splint 
or  with  Thomas's  splint.  Counter- extension 
may  be  obtained  by  raising  the  foot  of  the 
bed  on  bricks  or  wood  blocks.  Treatment 
must  be  continued  for  from  six  to  eight 
weeks.  In  impacted  fracture  the  spHnts 
may  generally  be  removed  at  the  end  of 
six  weeks,  the  limb  being  kept  for  another 
fortnight  at  rest  between  sandbags,  and 
steadied  by  a  weight  of  five  or  six  pounds. 

The  exceptional  cases  referred  to  above 
are  those  occurring  in  very  old  and  feeble 
persons,  in  whom  confinement  in  one  posi- 
tion would  exhaust  their  strength,  and  lead 
to  pressure -sores,  or  passive  congestion  of 
the  lungs,  or  trouble  in  the  urinary  bladder. 
In  these  instances  the  limb  should  be 
placed  in  an  easy  position  upon  a  pillow, 
and  be  steadied  between  sandbags,  and  by 
a  weight  of  three  to  six  pounds  attached 
to  the  foot.  As  soon  as  bruising  has  sub- 
sided the  patient  should  be  raised  in  bed 
with  pillows  for  some  hours  a  day,  so  as  to 
profit  by  a  change  of  posture,  and,  later  on, 
may  be  upon  crutches,  with  the  limb  sup- 
ported by  a  loop  passing  round  the  neck 
and  under  the  sole.  It  is  often  difficult 
in  certain  cases  to  determine  whether  in 
non-impacted  intra-capsular  fracture  an 
attempt  should  be  made  by  the  use  of  rigid 
apparatus  to  obtain  bony  union,  for  in  many 
instances  this  will  necessarily  fail,  either 
from  the  feeble  nutrition  of  the  upper  frag- 
ment, or  because  the  fragments  cannot  be 
maintained  in  apposition ;  and  there  may 
be  a  doubt  whether  the  health  will  not 
give  way.  The  decision  must  turn  on  the 
patient's  age  and  general  strength,  and  on 
the  presence  of  any  other  injuries  that  may 
have  been  sustained,  and  which  would  ren- 
der a  constrained  position  more  than  usually 
difficult  to  bear. 

Shaft. — Fractures  of  the  shaft  of  the 
femur  are  much  more  common  in  the  mid- 
dle than  at  either  end,  and  in   the  lower 


than  the  upper  third,  the  proportion,  stated 
approximately,  being  six  in  the  middle, 
three  in  the  lower,  and  two  in  the  upper 
third.  Fracture  occurs  at  all  ages  and  in 
both  sexes,  but  it  is  most  frequent  in  adult 
males,  who  are  more  exposed  to  the  in- 
juries by  which  it  is  produced.  It  is  caused 
by  violence,  either  direct,  or  indirect  as  in 
falls  on  the  feet;  or  by  muscular  action, 
of  which  some  remarkable  instances  have 
been  recorded.  In  infants  the  accident  has 
sometimes  been  produced  during  birth,  and 
it  is  often  met  with  in  children  under  three  or 
four.  At  this  age  it  is  apt  to  be  overlooked, 
since  it  is  often  of  the  green-stick  variety, 
transverse  in  direction,  and  attended  with 
little  or  no  displacement  of  the  fragments. 
The  writer  has  seen  three  instances  in 
which  the  bone  was  broken,  under  the 
influence  of  very  slight  force,  in  attempts 
to  straighten  the  limb  in  cases  of  old  hip- 
disease.  Spontaneous  fracture  is  not  rarely 
met  with  as  the  result  of  necrosis,  or  of 
new-growths  which  have  destroyed  part  of 
the  shaft. 

In  direction  the  line  of  fracture  pre- 
sents considerable  variety.  It  is,  however, 
generally  oblique,  and  often  runs  from 
above  downwards  and  forwards.  In  some 
instances  the  bone  is  split  for  a  con- 
siderable distance  in  a  longitudinal  direc- 
tion. Some  cases  of  spiral  or  screw-like 
fracture,  chiefly  in  the  upper  or  the  lower 
third,  have  been  recorded.  Occasionally 
there  is  double  fracture,  and  as  many  as 
three  fractures  have  been  met  with  in  dif- 
ferent parts  of  the  shaft.  Sometimes  the 
fragments  are  driven  the  one  into  the 
other — usually  the  lower  enters  the  upper 
— so  as  to  produce  either  impaction,  or 
sphtting  of  the  base.  Displacement  is 
very  usually  present.  In  fractures  of  the 
superior  thfrd  the  upper  fragment  tends 
to  be  carried  forwards  and  outwards,  in 
part  by  the  action  of  the  surrounding 
muscles,  especially  of  the  psoas  and  iliacus, 
and  in  part  by  the  lower  fragment,  which  is 
drawn  upwards  behind  it  and  to  its  inner 
side,  so  as  to  impart  a  lifting  movement  to 
it.  Often,  however,  the  upper  fragment 
projects  directly  forwards,  and  it  may  even 
be  carried  inwards  or  backwards.  The 
lower  fragment  may  not  only  overlap,  or 
form  an  angle  with,  the  upper,  but  be  ro- 
tated on  its  own  long  axis,  either  outwards, 
or,  more  rarely,  inwards,  so  as  to  produce 
inversion  of  the  foot. 

Symptoms. — These  are  shortening  and  • 
deformity  of  the  thigh,  which  is  generally 
curved  forwards    and   outwards,  mobility 
at  the  seat  of  fracture,  crepitus  on  rotation, 
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often  to  be  obtained  only  after  extension, 
loss  of  power  in  the  limb,  pain  on  move- 
ment. The  nature  of  the  accident  is 
usually  at  once  apparent ;  but  in  yoimg 
children,  in  whom  there  may  be  very  little 
displacement,  and  in  adults,  when  the  frac- 
ture is  transverse,  the  deformity  slight,  and 
the  thigh  very  large,  muscular,  and  difficult 
to  manipulate,  or  when  the  injury  has  led 
to  considerable  swelling,  fracture  may  easily 
be  overlooked. 

Prognosis. — In  the  old  and  feeble,  if 
the  accident  has  been  attended  with  much 
violence,  and  in  cases  in  which  the  fracture 
is  compound,  and  there  is  great  injury 
of  the  soft  parts  or  of  the  large  blood- 
vessels, prognosis  must  be  grave ;  but  in 
simple  fractures,  carefully  treated,  a  good 
result  may  almost  always  be  obtained.  The 
question  of  shortening  has  been  much  dis- 
cussed, some  surgeons  holding  that  some 
degree  is  inevitable,  others  maintaining 
that  it  may  be  entirely  avoided.  The  facts, 
however  briefly  stated,  are,  that  in  many 
instances  in  which  much  displacement  has 
once  occurred,  shortening  cannot  be  alto- 
gether prevented;  and  in  actual  practice 
the  amount  varies,  in  carefully-treated 
cases,  from  half  an  inch  to  two  inches 
and  a  half.  When,  however,  the  fracture  is 
transverse,  or  nearly  so,  and  there  is  little 
displacement,  repair  without  shortening 
may  be  secured.  In  children,  as  the  frac- 
ture is  usually  transverse,  the  periosteum 
incompletely  torn,  displacement  slight,  and 
muscular  contraction  feeble,  no  shortening 
will  generally  remain.  The  subsequent 
length  of  the  limb,  however,  vidll  always 
depend  largely  on  the  treatment  that  is 
adopted,  and  on  the  care  and  watchfulness 
with  which  it  is  carried  out. 

Treatment.  —  This  subject  has  been 
much  discussed  from  very  early  times,  and 
much  difference  of  opinion  still  exists  re- 
specting it ;  but  in  the  present  article  all 
historical  discussion  must  be  omitted,  and 
reference  be  made  only  to  the  chief  methods 
that  are  now  in  common  use. 

The  objects  to  be  aimed  at  are  :  (1)  ad- 
justment and  fixation  of  the  fragments ; 
(2)  extension  to  maintain  length ;  (3)  sup- 
port and  gentle  compression  of  the  limb. 
The  appliance  most  in  favour  in  the  London 
hospitals  is  a  Listen's  or  Desault's  long 
splmt,  reaching  from  the  axilla  to  the  foot, 
and  combined  with  extension  maintained 
either  by  the  perineal  band,  by  the  weight 
and  pulley,  or  by  an  india-rubber  accu- 
mulator. When  the  perineal  band  is  used, 
the  splint,  which  should  be  very  carefully 
padded,  is  bandaged  to  the  outer  side  of  the 


limb  from  the  foot  to  the  knee,  the  roller 
being  passed  several  times  round  the  foot 
and  lower  end  of  the  spHnt,  so  that  the  two 
are  securely  connected.  The  perineal  band 
is  now  placed  in  position,  extension  is  made 
upon  the  spHnt  and  foot  together,  and,  as 
soon  as  the  limb  has  been  brought  down  to  its 
full  length,  the  perineal  band  is  drawn  tight 
and  securely  tied ;  a  bandage  is  then  carried 
round  the  thigh  and  corresponding  part  of 
the  splint,  and  a  wide  band  is  applied  to 
keep  the  upper  part  of  the  splint  in  contact 
with  the  chest.  Many  surgeons  apply  a  short 
back  splint,  padded,  with  its  convex  surface 
directed  forward  to  the  back  of  the  thigh, 
so  as  to  maintain  the  normal  curvature  of 
the  femur  forwards.  Others  place  short 
splints  also  on  the  front  and  inner  aspect 
of  the  thigh.  The  perineal  band  is,  how- 
ever, not  in  general  favour ;  it  is  uncleanly, 
especially  in  female  patients,  and  it  is  apt 
to  be  either  so  tight  as  to  excoriate  the 
groin,  or  so  loose  as  to  be  useless.  These 
objections  are  by  no  means  entirely  re- 
moved even  when  the  band  is  made  of 
stout  india-rubber  tubing.  To  supersede  it, 
some  have  advised  an  axillary  crutch  fixed 
to  the  upper  end  of  the  long  splint ;  but 
neither  does  this  answer. 

Efficient  extension  may  be  obtained 
by  the  use  of  the  weight  and  puUey. 
A  piece  of  strong  plaster,  four  or  five 
inches  wide,  and  long  enough  to  extend 
from  a  little  above  the  knee  to  eight 
inches  below  the  foot,  and  to  return  to 
the  opposite  point  of  the  limb,  is  appHed 
as  a  stirrup,  and  is  secured  to  the  Hmb  by 
wide  transverse  pieces  of  strapping  and 
a  bandage ;  a  thin  piece  of  wood,  of  the 
same  width  as  the  strapping  and  about 
four  inches  long,  is  placed  transversely  in 
the  base  of  the  loop  below  the  foot,  so  as 
to  defend  the  malleoli  from  prossmre ;  and 
through  a  hole  in  the  centre  of  this,  and  a 
corresponding  hole  in  the  stirrup,  a  strong 
cord  is  passed  and  knotted  on  the  proximal 
side ;  this  cord  runs  over  a  pulley  fixed  to 
the  bottom  of  the  bed,  and  supports  the 
weight.  Care  must  be  taken  that  the  lower 
end  of  the  splint  is  not  entangled  in  the 
sheets,  so  that  the  action  of  the  weight  is 
neutralised,  and  a  weight  of  from  seven  to 
twelve  pounds  or  more  will  be  required. 

De  Morgan's  and  Bryant's  splints  have 
each  met  with  considerable  approval.  So 
also  has  Thomas's  splint.  Indeed  the  re- 
sults obtained  depend  less  on  the  particular 
splint  that  is  used  than  on  the  care  with 
which  the  treatment  is  carried  out.  In  Dr. 
Gurdon  Buck's  method  the  thigh  is  sur- 
rounded by  four  short  splints,  fastened  with 
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webbing  and  buckles  ;  extension  is  secured 
by  the  weight  and  pulley,  and  counter-ex- 
tension by  the  perineal  band  fixed  to  the 
head-end  of  the  bed.  As  in  fracture  of  the 
neck  of  the  femur,  so  in  firactures  of  the 
shaft  of  the  bone,  treatment  on  the  prin- 
ciple of  flexing  the  limb  on  the  trunk  by 
means  of  the  double  inclined  plane  has 
been  generally  discarded,  the  extended 
straight  position  being,  when  long-con- 
tinued, less  irksome  than  that  of  flexion. 
The  inclined  plane,  however,  is  useful  in 
cases  in  which  either  the  hip  or  the  knee- 
joint  is  ankylosed  in  a  fixed  position  ;  and 
in  such  instances  adequate  extension  may 
be  secured  by  using  the  weight  and  pulley, 
the  stirrup  being  fixed  to  the  thigh. 

Another  plan  is  to  enclose  the  limb  in 
some  immovable  apparatus,  such  as  a  case 
of  starch,  plaster  of  Paris,  gum  and  chalk,  &c. 
The  former  material  has  been  strongly  ad- 
vocated by  Mr.  Erichsen  and  Mr.  Gamgee. 
The  method,  however,  is  open  to  the  ob- 
jections : — (1)  that  to  enclose  a  limb  soon 
after  a  severe  injury  in  a  rigid  case,  which 
does  not  accommodate  itself  to  the  swelling 
that  may  follow,  involves  serious  danger  to 
the  circulation ;  (2)  that,  once  applied,  the 
bandage  allows  of  no  examination  of  the 
fracture  in  order  to  ascertain  whether  the 
firagments  are  remaining  in  place  ;  (3)  that 
the  bandage  soon  becomes  loose,  from 
shrinking  of  the  soft  parts.  These  dangers 
are  not  imaginary.  Instances  have  occurred 
in  which  the  limb  has  become  gangrenous, 
and  others  in  which  when  the  bandage  was 
removed,  great  deformity  has  been  found 
to  have  occurred.  This  plan  cannot  there- 
fore be  recommended  for  fractures  of  the 
thigh,  although  plaster  splints  are  very 
useful  in  fractures  elsewhere. 

Union  is  generally  complete  in  about  six 
weeks,  so  that  at  the  end  of  this  tune  the 
apparatus  may  be  removed,  and  the  frac- 
ture carefully  examined.  If  the  bone  feels 
firm  the  limb  should  be  left  at  rest  between 
sand-bags  for  another  fortnight,  when  the 
patient  may  get  about  upon  crutches ;  or  a 
plaster  of  Paris  or  other  rigid  bandage  hav- 
ing been  applied,  he  may  be  allowed  to  be 
on  crutches  at  once,  though  for  the  next  two 
months  he  should  bear  but  little  weight 
upon  the  limb.  Before  the  case  is  finally 
dismissed,  the  surgeon  should  see  that  the 
knee  is  freely  movable.  If  stiff  it  should 
be  subjected  to  manipulation-movements, 
and,  if  necessary,  an  anaesthetic  should  be 
employed,  though  this  is  seldom  required. 

In  children,  fractured  shaft  of  the  femur 
is  best  treated  by  the  application  of  four 
short  sphnts  to  the  thigh,  and  extension  by  a 


four  or  five-pound  weight  suspended  by  the 
stirrup,  as  above  described.  A  long  splint 
should  be  applied  on  the  opposite  side,  to 
keep  the  child  at  rest  on  his  back,  while 
sand-bags  are  placed  along  the  inner  and 
outer  side  of  the  injured  limb ;  or  Thomas's 
splint,  which  answers  very  well,  may  be 
employed.  To  the  use  of  plaster  of  Paris 
or  other  rigid  splints,  the  same  objections 
which  were  mentioned  in  the  case  of  adults 
apply  in  the  case  of  children ;  while  the 
leather  spHnt,  buckling  round  the  thigh 
Uke  a  wide  collar,  which  some  have  recom- 
mended, is  a  very  imperfect  appliance, 
seeing  that  the  thigh  is  short  and  fat,  and 
that  the  femur  is  deeply  surrounded  by  soft 
parts.  Hamilton  uses  two  long  splints, 
one  for  each  limb,  fastened  together  by 
means  of  a  cross-bar  connecting  their  lower 
ends ;  with  this  he  considers  that  no  ex- 
tension is  generally  required.  Bryant's 
splint  is  a  convenient  modification  of  this 
contrivance.  Union  is  complete  in  four  or 
five  weeks,  ajid  after  this  period  has  elapsed 
the  limb  should  be  kept  for  a  fortnight  in  a 
plaster  of  Paris  or  some  other  rigid  case. 

Lower  End. —  Fractures  of  the  lower 
end  of  the  femur,  which  are  situated  en- 
tirely above  the  condyles,  may  be  either 
transverse — but  this  is  rare — or  oblique  in 
any  direction,  their  most  usual  course  being 
from  above  downwards,  and  from  behind  for- 
wards. Another  group  includes  those  which 
involve  the  knee-joint.  In  some  of  these 
cases,  as  the  result  of  kicks,  blows,  or 
other  direct  violence,  a  part  or  the  whole  of 
the  condyles  is  detached  from  the  shaft ; 
while  in  others,  produced  generally  by  falls 
on  the  knee,  the  two  condyles  are  not  only 
separated  from  the  shaft,  but  are  also  split 
asunder  by  the  wedge -like  action  of  the 
patella.  This  injury  closely  resembles  the 
T  fracture  of  the  lower  end  of  the  humerus, 
where  in  falls  on  the  elbow  the  olecrajion 
acts  so  as  to  split  the  lesser  fi:agment  into 
two  lateral  pieces.  In  transverse  fracture 
the  shaft  is  sometimes  driven  into  the  can- 
cellous tissue  of  the  lower  fragment.  Dia- 
gnosis is  usually  readily  made.  When  the 
joint  is  involved  there  is  generally  disten- 
sion of  the  synovial  cavity  by  effused 
serum  and  blood.  The  condyles,  one  or 
both,  are  found  to  be  movable  on  the  shaft, 
and  an  increase  in  the  width  of  the  lower 
end  of  the  bone,  or  some  irregularity  in  its 
outline,  is  detected.  Crepitus  may  be  felt 
by  moving  the  condyles  in  an  antero- 
posterior direction,  or  by  rotation  of  the  leg. 

Prognosis. — As  fractures  of  the  lower 
end  of  the  shaft  are  generally  obUque,  and 
attended  with   considerable  displacement, 
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it  is  difficult  to  avoid  shortening.  This, 
even  after  very  careful  treatment,  will 
sometimes  amount  to  an  inch  and  a  half  or 
even  two  inches.  ^\rhen  fractm*e  passes 
through  the  condyles  and  involves  the 
joint,  the  normal  outline  of  the  articular 
surfaces  is  lost.  Sometimes,  after  the 
acute  inflammation  of  the  joint  which 
follows  the  injury,  fibrous  or  even  bony 
anklyosis  occurs.  Any  of  these  conditions, 
coupled  with  shortening,  greatly  impairs 
the  function  of  the  limb,  and  produces  per- 
manent lameness. 

Treatment. — Fractures  above  the  con- 
dyles are,  like  fractures  higher  in  the  shaft, 
best  treated  either  by  the  long  splint, 
with  the  addition  of  short  spUnts  if  these 
seem  to  be  required,  and  extension  by 
means  of  a  weight  of  from  ten  to  twenty 
pounds;  or  one  of  the  other  methods  already 
mentioned  may  be  employed.  In  fractures 
involving  the  joint,  the  fragments  must 
be  as  far  as  possible  restored  to  place  by 
manipulation,  the  patient  if  necessary 
being  placed  under  an  anaesthetic.  When 
reduction  has  been  effected,  the  limb  should 
be  placed  on  a  back  splint  and  swung  by 
the  method  described  under  Leg,  Fractures 
of  the.  The  back  splint,  however,  must  ex- 
tend for  some  distance  up  the  thigh.  Or 
the  limb  may  be  placed  in  a  raised  position 
in  Gant's  apparatus  for  excision  of  the 
knee,  which  consists  of  a  simple  straight 
back  spliat,  and  a  long  outside  splint  ex- 
tending from  the  trochanter  to  the  foot  and 
interrupted  at  the  knee  ;  or  the  long  sphnt 
and  extension  may  be  used.  In  some  ex- 
amples the  fragments  remain  in  position 
best  when  the  limb  is  placed  on  the  double 
inclined  plane.  "When  the  joint  is  much 
injured,  an  icebag  should  be  applied,  and 
care  must  be  taken  to  avoid  all  constriction 
of  the  limb  above.  Should  the  joint  be 
tensely  distended,  it  may  sometimes  be 
advisable  to  aspirate  it ;  but  as  this  is  a 
proceeding  which  may  be  followed  by 
serious  results,  the  cases  in  which  it  should 
be  performed  must  be  very  carefully 
selected,  and  every  care,  during  the  opera- 
tion, must  be  used.  Passive  movement 
should  be  commenced  at  the  end  of  five 
weeks,  and  be  carefully  followed  up ;  but 
no  undue  force  must  be  used.  The  operator 
wiU  find  it  most  convenient  to  use  his  own 
knee,  placed  behind  the  patient's  joint  as  a 
fulcrmn,  and  then  to  flex  the  leg,  shghtly  at 
first,  and  by  degrees  to  carry  it  through  its 
full  normal  range. 

Should  the  patella  be  adherent  to  the 
condyles,  forcible  flexion  would  lead  to 
rupture  of  the  ligamentum  pateUae. 


Separation  of  Lower  Epiphysis. — An 
injury  closely  resembling  fracture  through 
the  condyles  consists  in  separation  of  the 
lower  epiphysis  from  the  shaft.  This  acci- 
dent is  very  rare,  and  can  occur  only  in 
those  who  are  under  the  age  of  twenty,  for 
after  this  period  consohdation  of  the  bone 
is  complete.  Very  few,  if  any,  cases,  how- 
ever, have  been  recorded  in  subjects  above 
sixteen.  The  injury  may  result  from  the 
passage  of  a  wheel  or  other  direct  violence ; 
but  it  is  generally  produced  indirectly,  by  a 
wrench  or  twist ;  in  one  case  it  was  caused 
by  a  rope  in  which  the  limb  was  entangled. 
Although  the  epiphysial  line  is  above  the 
level  of  the  synovial  membrane,  the  articu- 
lation is  often  involved  through  laceration 
of  the  intervening  soft  parts.  Sometimes 
a  vertical  fracture  between  the  condyles — 
of  course  entering  the  joint — is  present. 
The  amount  of  displacement  varies.  Some- 
times it  is  so  shght  that  the  injury  may 
easily  escape  notice,  or  be  mistaken  for  a 
mere  traumatic  synovitis.  In  other  in- 
stances the  epiphysis  is  thrown  completely 
in  front  of  the  lower  end  of  the  shaft, 
which  projects  backwards  into  the  popliteal 
space.  The  other  symptoms  are  pain, 
swelling  of  the  joint,  and  crepitus;  the 
latter,  however,  is  often  very  indistinct.  In 
some  cases  the  popliteal  vessels  have  been 
compressed  by  the  backward  projection  of 
the  bone,  and  the  limb  has  become  gan- 
grenous, so  that  amputation  has  been  ne- 
cessary. When  displacement  is  complete, 
it  may  be  impossible  to  effect  reduction, 
and  amputation  may  be  called  for,  though 
it  ought  not  to  be  resorted  to  until  it  is 
clearly  proved  that  the  limb  is  useless.  If 
displacement  can  be  corrected  a  satisfactory 
recovery  will  generally  take  place,  though, 
in  some  cases,  the  joint  becomes  stiff,  or 
shortening  results  from  arrested  growth. 
The  treatment,  after  reduction,  is  the  same 
as  that  for  fracture  close  to  the  condyles. 
When  consohdation  has  taken  place,  should 
stiffness  remain,  an  attempt  may  be 
cautiously  made  to  restore  movement, 
when  the  patient  is  under  chloroform,  by 
manipulation;  but  no  violence  must  be 
used.  Howard  Marsh. 

FERGUSSpN'S  EXTENDING  ARM- 
SPLINT  consists  of  a  rectangular  iron 
splint  for  the  inner  side  of  the  arm  and 
forearm.  The  upper  end  of  the  arm  portion 
is  provided  with  a  crutch  for  the  axilla, 
against  which  extension  may  be  made  by 
means  of  a  screw  apparatus  which  elevates 
the  crutch.  The  forearm  and  lower  part  of 
the  arm  are  first  fixed  to  the  splint,  and 
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then  the  crutch  is  raised  into  the  axilla,  care 
being,  of  course,  taken  not  to  make  too 
much  pressure  there.     Bilton  Pollard. 

FIBROUS  TUMOTRS.  —  The  non- 
mahgnant  tumours  which  are  classed  under 
this  heading,  and  the  basis  of  whose  struc- 
ture is  fibrous  tissue,  include — first,  the 
softer  fibro-cellular  tumours,  which  may  be 
either  (a)  diffused  growths  of  the  subcuta- 
neous tissue,  as  moUuscum  fibrosum  and 
the  more  pendulous  forms  of  elephantiasis 
arabum ;  or  (6)  single  encapsuled  tumours, 
usually  pedunculated,  and  found  most  com- 
monly connected  with  the  labia  and  ex- 
ternal generative  organs,  but  also  seen 
in  the  neck  and  sometimes  deeply  placed 
between  muscles.  Secondly,  the  firm,  hard 
fibromata,  in  whose  composition  other  tissues 
have  a  share,  which  occur  either  as  single 
or  multiple  growths,  and  are  either  super- 
ficial, as  in  the  'painful  subcutaneous  tu- 
mours,' or  deeper,  as  in  'uterine  fibroids,' 
or  firmly  connected  with  periosteum  and 
bone,  notably  of  both  upper  and  lower  jaws 
and  adjacent  bones. 

Cause. — Beyond  the  circumstance  that, 
in  the  case  of  fibrous  tumours  of  the  uterus, 
evidence  of  inheritance  may  be  often  made 
out,  no  explanation  for  the  occurrence  of 
fibrous  tumours  can  be  given.  Elephan- 
tiasis being  an  overgrowth,  and  due  to  ob- 
struction in  the  lymphatic  circulation,  cannot 
be  adduced  as  a  cause  of  fibrous  tumours  in 
general. 

Pathology. — In  the  more  pure  types  of 
fibrous  and  fibro-cellular  tumours,  inter- 
lacing bands  of  white  fibrous  tissue  with 
scattered  cells,  oat-shaped  or  rounded,  are 
seen  under  the  microscope ;  but  in  the  ma- 
jority of  fibromata  these  elements  of  fibrous 
tissue  are  mingled  with  oil-globules  or  fibres 
of  unstriped  muscular  and  other  tissues. 
On  section,  fibrous  tumours  cut  firmly,  are 
white  and  glistening,  and  rather  friable. 

The  tendency  of  fibrous  tumours  is 
steadily  to  increase,  and  they  may  reach  to 
many  pounds  in  weight.  Some  are  pain- 
ful, but  this  symptom  appears  to  depend 
upon  nerve- tissue  entering  into  their  com- 
position, or  upon  their  being  subjected  to 
compression  by  neighbouring  fibrous  struc- 
tures, in  which  case  it  may  even  be  doubted 
if  the  pain  is  not  due  to  the  tension  upon 
those  parts  by  the  enlarging  tumour. 

These  tumours  seem  peculiarly  liable  to 
degenerate,  the  production  of  cysts,  or  the 
occurrence  of  gelatiniform  and  calcareous 
deposits,  being  the  most  firequent  changes ; 
moreover,  uterine  fibromata  are  wont  to 
atrophy  when  the  menopause  occurs. 


In  large  pendulous  tumours  the  skin 
often  inflames  and  ulcerates,  whilst  the 
tumour  itself  may  mortify  and  slough 
away. 

Diagnosis.  —  Fibromata  and  cellulo- 
fibromata,  when  single,  are  usually  firm  to 
the  touch,  and  may  be  even  very  hard ;  aro 
ovoid  in  shape,  and  very  imperfectly  lobed, 
and  they  have  a  distinct  tendency  to  bo 
pedunculated.  Even  when  soft,  they  have 
not  that  sense  of  fluidity  which  is  so  decep- 
tive in  lipomata,  and  for  this  reason  they  are 
unlikely  to  be  mistaken  for  chronic  abscess  ; 
but  the  hard  fibromata  are  often  sup- 
posed to  be  either  cartilaginous  or  osseous 
growths.  They  occur  usually  in  adult  life, 
and  hence  a  difficulty  in  diagnosing  them 
from  sarcomata  presents  itself. 

Some  forms  of  these  growths  are  so 
characteristic  as  to  be  unmistakable— as, 
for  instance,  the  outgrowths  of  molluscum 
fibrosum,  and  the  pendulous  overgrowths 
about  the  genital  organs  of  elephantiasis, 
or  uterine  polypi. 

Treatment. — Such  tiunours  and  growths 
as  may  be  regarded  as  within  the  scope  of 
direct  surgical  interference  should  be,  of 
course,  removed.  Where  this  is  impossible, 
either  from  the  number  of  tumours  or  from 
position,  various  internal  remedies,  as 
arsenic  and  Hquor  potassae,  may  be  given, 
with  fair  prospect  of  success  in  certain  in- 
stances ;  and,  these  failing,  the  author  would 
advise  electrolysis  as  offering  a  reasonable 
expectation  of  arresting  the  increase  of  the 
tumours.  A.  Willett. 

FIBULA,  Fracture  of  the.  See  Leg, 
Fractures  of  the. 

FILARIA  or  DRACUNCULUS 
MEDINENSIS  (Guinea-worm).— De^nt- 
tion.  —  A  nematode  worm  of  the  genus 
Dracunculus,  which  attains  to  maturity  in 
the  human  body,  and  produces  the  disease 
called  Dracontiasis,  the  main  feature  of 
which  is  the  formation  of  a  subcutaneous 
tumour  just  before  the  exit  of  the  worm. 

Etiology. — The  disease  is  due  to  swal- 
lowing the  water  containing  the  larvse,  and 
not,  as  formerly  supposed,  to  the  young 
worm  penetrating  the  skin  of  the  foot,  &c., 
while  bathing.  The  disease  is  endemic  in 
Arabia,  Hindostan,  Upper  Egypt,  Nubia, 
Abyssinia,  the  Gold  Coast  and  coast  of 
Guinea,  and  a  few  other  places. 

Symptoms. — The  worm  gives  rise  to  no 
symptoms  until  it  is  nearly  mature,  when 
it  may  be  felt  under  the  skin  like  a  coil  of 
string.  When  about  to  escape,  in  a  mild 
case,  a  circumscribed  pea-sized  tumour  is 
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formed,  not  always  at  the  place  where  the 
worm  was  first  observed,  with  itching  and 
a  feeling  of  tension ;  the  tumour  ruptures, 
either  from  scratching  or  poulticing ;  a 
serous  fluid  escapes,  and  the  white  head  of 
the  worm  can  then  be  seen  at  the  bottom 
of  the  cavity ;  it  is  usually  soon  protruded, 
and,  if  properly  managed,  the  whole  worm 
is  removed  in  from  three  to  ten  days.  In 
more  severe  cases  violent  inflammation 
may  occur  along  the  whole  worm-track,  and 
a  painful  abscess  is  then  formed,  with 
smart  febrile  symptoms,  and  the  worm 
may  die  and  be  so  softened  that  it  breaks 
during  extraction — a  very  serious  accident, 
whether  it  is  alive  or  dead,  which  may  lead 
to  crippling  gangrene,  or  even  death,  due  it 
is  supposed,  to  the  escape  of  the  embryos 
into  the  tissues,  and  the  setting  up  thereby 
of  violent  inflammation.  In  more  fortunate 
cases  the  worm  is  discharged  at  a  later 
period  by  the  formation  of  a  fresh  tumour. 
The  point  of  exit  is,  in  over  90  per  cent.,  in 
the  lower  extremities,  usually  from  some 
part  of  the  foot,  especially  the  heel,  but  in 
exceptional  cases  has  occurred  from  almost 
every  part  of  the  body.  As  a  rule  there 
is  only  one  worm,  but  two  are  not  un- 
common, and  as  many  as  fifty  have  been 
recorded. 

Pathology. — The  female  worm,  which  is 
alone  concerned  in  the  production  of  the 
symptoms,  is  one-tenth  of  an  inch  thick, 
and  from  1  to  6  feet  long,  the  usual  size 
being  from  25  to  30  inches,  with  a  curved 
pointed  tail,  and  a  shghtly  convex  head.  It 
is  viviparous,  enclosing  an  enormous  num- 
ber of  embryos  which,  after  their  escape 
from  man,  if  they  get  into  water,  penetrate 
8  minute  crustacean  of  the  genus  Cyclops 
and  undergo  their  fuU  larval  development ; 
the  Cyclops  host  is  swallowed,  the  larvae 
develop,  conjugate,  and  then  the  female 
sets  out  on  her  migrations  into  the  muscles, 
&c.,  while  the  male,  it  is  supposed  (it  has 
never  been  seen)  dies,  and  is  cast  out  with 
the  faeces.  The  female  undergoes  further 
development  in  the  deep  tissues,  but  it  is 
nine  or  ten  months  from  the  time  of  her 
entrance  into  the  body  before  she  appears 
at  the  surface. 

Diagnosis. — This  can  only  be  made 
when  the  worm  can  be  felt  under  the  skin, 
and  is  confirmed  if  it  migrates  while  under 
observation. 

Prognosis  is  favourable  as  a  rule,  if 
the  worm  is  not  broken  in  abstraction, 
or  unless  unusually  violent  in&ammation 
occurs  along  the  worm-track. 

Treatment.  —  The  tumour  or  abscess 
should  be  poulticed  to  facilitate  its  opening, 


and  the  worm  should  then  be  seized  and 
very  gently  drawn  out,  as  far  as  it  will 
readily  come  ;  the  end  is  then  wound  round 
a  piece  of  stick,  and  a  turn  or  two  carefully 
given  every  day,  until  the  whole  worm  is  ex- 
tracted, the  greatest  care  being  exercised  not 
to  rupture  it.  Horton  recommended  large 
doses  of  assafoetida,  to  kill  the  worm  before 
the  cavity  was  opened,  and  then  poulticing, 
a  plan  which  answers  very  well.  When 
the  worm  is  broken,  and  violent  inflam- 
mation ensues,  this  must  be  treated  on 
ordinary  surgical  principles,  amputation  of 
the  limb  being  sometimes  necessary  when 
gangrene  has  occurred. 

H.  Eajdcliffe  Crocker. 

FILARIA  SANGUINIS  HOMINIS. 

Historical  Besume. — In  1866,  Wucherer, 
at  Bahia,  discovered,  in  the  urine  of  a 
patient  suffering  from  haemato-chyluria, 
Uving  microscopic  nematode  worms  (em- 
bryo filariae).  In  1868,  SaHsbury  described- 
under  the  title  of  Trichina  Cystica,  nema- 
tode worms  he  had  found  in  the  milky  urine 
of  an  insane  patient.  In  1870,  Dr.  Spencer 
Cobbold  found,  in  the  haematuric  urine  of  a 
young  girl  from  Natal,  besides  the  ova  of 
Bilharzia,  not  only  embryos  but  ova  of  a 
naematode  worm,  but  was  doubtful  of  their 
significance.  In  1870,  Dr.  Timothy  Lewis 
found  in  the  chylous  urine  of  a  patient  at 
Calcutta  microscopic  nematode  worms  in  a 
Uving  state,  which,  on  being  sent  to  Eng- 
land, were  classified  by  Dr.  Parkes  and 
Mr.  Busk  as  belonging  to  the  Filaridae.  In 
1872,  Dr.  T.  Lewis  discovered  minute 
nematode  worms,  in  a  state  of  great  activity, 
on  a  slide  containing  a  drop  of  blood  ob- 
tained from  the  finger  of  a  Hindoo.  These 
he  recognised  as  identical  with  those  he 
had  previously  found  in  the  chylous  urine. 
The  man  whose  blood  contained  the  worms 
could  not  be  subsequently  found,  so  that 
nothing  could  be  ascertained  as  to  his  past 
history,  nor  of  the  pathological  conditions 
which  may  have  been  associated  with  their 
presence.  This  haematozoon  Lewis  named 
Filaria  Sanguinis  Hominis.  He  sub- 
sequently found  filariae  in  the  blood  of 
many  patients,  and  in  the  various  tissues 
and  secretions  of  a  number  of  others,  aU 
of  whom  were  known  to  suffer,  or  to  have 
suffered,  from  chyluria,  or  some  closely- 
allied  pathological  condition.  They  have 
since  been  found  by  different  observers 
within  tolerably  well-defined  geographical 
limits. 

The  surmise  of  Dr.  Cobbold,  from  the 
discovery  of  ova  in  blood  sent  from  Aus- 
tralia, that  the  haematozoa  y/ere  the  embryos 
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of  a  larger  worm  probably  inhabiting  the 
lymphatic  system,  was  confirmed  by  the 
discovery  of  the  parent  worm,  in  1876,  by  i 
Dr.  Bancroft,  at  Brisbane,  and  a  few  months 
later  (1877)  by  Lewis  in  India.  Parent 
worms  have  also  been  found,  in  aU  cases  in 
lymphatics,  by  Manson  in  China,  and  by 
Aranjo  and  Los  Santos  in  Brazil.  From 
Bancroft  being  the  discoverer  of  the  parent 
worm,  Dr.  Cobbold  named  it  Filaria  Ban- 
crofti,  but,  by  general  consent,  the  name 
given  by  Lewis  (who,  moreover,  was  the 
first  to  supply  a  proper  diagnosis  and  ana- 
tomical description  of  the  mature  worm), 
to  the  hsematozoal  embryo — Filaria  Sa/n- 
^uinis  Hominis — has  been  adopted.  It 
was  further  ascertained  by  Manson,  in 
1878,  that  the  mosquito  acts  as  an  '  inter- 
mediary host,'  the  embryos  sucked  up,  with 
the  blood  containing  them,  by  the  female 
mosquito  undergoing  developmental  changes 
in  its  body.  In  1880,  Manson  made  a  fur- 
ther important  discovery,  viz.  that  the 
embryo  tilariae  are  not  present  in  the  circu- 
lation during  the  whole  twenty-four  hours, 
but  that  they  disappear  in  the  daytime  and 
reappear  each  evening.  These  observations 
have  been  confirmed  by  Dr.  Wykeham 
Myers,  at  Formosa,  and  by  the  writer,  and 
the  latter  has  further  shown  that  this 
'  periodicity  of  filarial  migration  '  is  in  some 
way  connected  with  the  moving  and  resting 
condition  of  the  host.  Lastly,  Manson,  from 
observations  of  his  own  and  others,  that 
ova  sometimes  escape  prematurely  from  the 
female  parent,  has  advanced  a  theory  of 
the  pathological  changes  induced  by  filarial 
Infection,  which  unites  the  various  maladies 
associated  with  the  presence  of  filariee  in 
the  human  subject,  and  at  the  same  time 
explains  how  the  parasite  may  exist  in  the 
lymphatics  and  the  embryos  in  the  blood 
without  any  marked  manifestations  of  its 
presence.  The  pathology  of  these  diseases 
has  also  been  elucidated  by  Dr.  Vandyke 
•Carter,  Lewis,  Sir  Joseph  Fayrer,  and 
others. 

The  Matv/re  Fila/ria  Sangtidnis  Homi- 
nis.—  The  female  is  a  fine,  thread-like 
worm  of  white  colour,  about  3  to  3^  inches 
long  and  about  j~  of  an  inch  wide.  The 
body  is  of  uniform  thickness,  and  the 
caticle  smooth  and  devoid  of  transverse 
markings.  The  head  is  club-shaped,  with 
fiimple  circular  mouth,  destitute  of  papillae. 
The  vagina  opens  about  j^  of  an  inch  from 
the  head;  it  is  very  short,  and  bifurcates 
into  two  uterine  horns,  which  run  back- 
wards nearly  to  the  tail,  and  in  the  fecun- 
dated condition  are  stuffed  with  embryos  at 
all  stages  of  development.    The  following 
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careful  measurements  by  Lewis  will  serve 
for  identification : — 

of  an  inch 
Oral    aperture   to  end  of 

oesophagus 
Diameter  of  oral  aperture 
Width  of  neck  . 

„      about  I -inch  firom 

anterior  end  . 
Width  where  packed  with 

ova  and  embryos  .     .     . 

The  entire  male  has  not  yet  been  ob- 
tained, but  a  portion  ^-inch  in  length,  ex- 
amined by  Lewis,  measured  j—  of  an  inch 
transversely ;  it  was  thinner  than  the  fe- 
male, but  of  firmer  texture,  and  manifested 
greater  tendency  to  coil.  The  intestinal 
canal  measured  —^  of  an  inch  across,  and 
the  spermatic  tube  j^  of  an  inch. 

The  female  is  viviparous,  the  embryos, 
having  stretched  their  chorional  envelopes, 
emerging  from  the  vagina  and  manifesting 
active  movements.  Parturition  appears, 
from  observations  by  Manson,  to  be  a  con- 
tinuous and  not  an  intermittent  process. 

The  ova,  fully  formed,  measure  about 
Mo  by  tIo  of  an  inch. 

The  embryos,  measuring  firom  ^g  to  ^ 
^J  lioo  ^0  3ioo  of  an  inch,  are  fine  thread- 
like worms  of  a  uniform  thickness,  with 
rounded  head  and  tapering  tail.  They  are 
translucent  and  apparently  structureless, 
but  Manson  describes  a  kind  of  pouting 
movement  noticeable  at  the  anterior  ex- 
tremity. The  embryo  is  enclosed  in  a 
delicate  sheath,  which  is  often  difficult  to 
detect.  When,  however,  the  embryo  has 
been  kept  for  some  time  on  a  microscope 
sHde,  the  body  shrinks,  and  the  sheath  be- 
comes very  manifest ;  the  animal,  shorten- 
ing its  body,  retracts  itself  from  the  super- 
fluous envelope  at  one  or  other  extremity, 
and  again  on  stretching  itself  occupies 
the  previously  empty  sac.  The  sac  is  some- 
times seen  folded  on  itself  ribbon-like.  The 
sheath  is  easily  demonstrated  by  staining 
reagents. 

The  embryo,  when  freshly  removed 
from  the  body  in  a  drop  of  blood,  exhibits 
lively  eel-like  movements,  coiling  and  un- 
coiling its  body,  and  lashing  the  blood-cor- 
puscles by  which  it  is  surrounded.  It  may 
be  kept  ahve  for  many  days  in  a  drop  of 
blood  on  a  sHde,  simply  mounted  with  a 
cover-glass,  especially  if  the  edges  of  the 
preparation  are  prevented  from  dessication 
by  a  film  of  oil  or  parafi&n.  Under  these 
conditions,  after  a  time,  its  movements  be- 
come less  and  less  active ;  from  being 
coiled  its  body  becomes  gradually  extended 
and  straightened ;  then  only  feeble  move- 
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ments  of  the  extremities  occur  from  time  to 
time,  and  finally  these  cease.  When  dead, 
the  body  is  nearly  always  more  or  less  ex- 
tended, assumes  a  granular  appearance, 
and  is  often  partly  retracted  from  the 
sheath.  When  a  sHde  containing  a  num- 
ber of  embryos  is  watched  day  after  day, 
some  of  them  disappear  by  a  process  of 
solution.  The  embryos  are  best  searched 
for  by  a  one-inch  or  half-inch  objective,  and 
when  present,  usually,  if  the  examination 
is  made  at  night,  from  10  to  100  may  be 
counted  on  a  shde.  The  number  circulat- 
ing in  the  blood  in  most  cases  must  be 
enormous.  From  the  number  counted  in  a 
cubic  millimetre  of  blood,  in  a  case  under 
the  care  of  the  writer,  it  was  computed  that 
the  patient's  blood  contained  from  36,000,000 
to  40,000,000  at  the  maximum  at  night. 

Habitat  of  the  pa/rent  and  embryo 
filaricB. — It  has  been  estabhshed  by  the 
observations  of  Bancroft,  Lewis,  Manson, 
and  others,  that  the  parent  worms  are  lo- 
cated in  the  lymphatics,  the  two  sexes  Hv- 
ing  together.  Apparently  any  part  of  the 
lymphatic  system  may  be  occupied,  but  the 
abdominal,  iliac,  scrotal,  spermatic,  and 
femoral  regions  seem  to  be  involved  more 
frequently  than  other  regions.  When  the 
lymphatic  channel  is  free  and  unobstructed, 
the  embryos  emitted  from  the  parturient 
female  into  the  lymph-stream  pass  with  it 
along  the  thoracic  duct  to  its  termination, 
where  they  finally  reach  the  blood.  Should, 
however,  the  lymphatic  channel  be  occluded 
at  any  point  proximal  to  that  inhabited  by 
the  parent  worms,  the  embryos  will  be  con- 
fined to  the  distal  side  of  the  obstruction, 
and  will  not  reach  the  blood. 

Filarial  Periodicity. — In  ordinary  cir- 
cumstances when  the  blood  of  a  filariated 
patient  is  examined  between  6  a.m.  and 
6  p.m.,  the  embryo  filariie  are  either  en- 
tfrely  absent,  or  only  one  or  two  are  found 
in  a  drop  of  blood.  At  about  6  p.m.  they 
begin  to  make  their  appearance  ;  at  9  p.m. 
they  are  numerous,  and  at  midnight  they 
reach  their  maximum.  From  this  hour 
they  again  diminish,  so  that  by  3  a.m.  they 
are  less  numerous,  and  by  about  6  a.m. 
they  have  disappeared,  or  a  few  stragglers 
only  are  found.  This  periodicity,  which  was 
first  observed  by  Manson,  and  confirmed  by 
Dr.  Wykeham  Myers,  is  not  a  habit  of  the 
filariaB  confined  to  the  tropics,  but  has  been 
observed  by  the  writer  in  a  case  in  this 
country  imported  from  India,  and  in  a  case 
observed  by  Dr.  Lloyd  Jones.  The  know- 
ledge of  this  periodicity  of  filarial  migration 
is  of  the  highest  practical  importance,  for, 
unless    the   blood  is  examined    at  nighty 


filariae  may  not  be  discovered,  even  when 
a  patient  is  infested  with  them.  The  full  ex- 
planation of  filarial  periodicity  has  not  been 
arrived  at ;  but  the  writer  has  shown  that, 
whilst  it  is  uninfluenced  by  the  hours  at 
which  regular  meals  are  taken,  it  is  in  some 
way  connected  with  the  moving  and  resting 
(or  sleeping)  condition  of  the  host.  For,  in  a 
case  under  his  observation,  he  was  able,  by 
turning  the  patient's  day  into  night  and  night 
into  day,  to  invert  the  periodicity,  so  that 
the  filariae  swarmed  into  the  blood  in  the 
daytime  when  the  patient  was  at  rest,  and 
almost  or  entirely  disappeared  from  the 
blood  at  night  when  the  patient  remained 
up  and  moving  about.  This  observation 
has  been  confirmed  by  Dr.  Manson,  who 
has  further  shown  that  prolonged  sleep 
probably  disturbs  periodicity  and  diminishes 
the  number  of  embryos  circulating  at  the 
time  of  maximum,  and  that,  when  the  usual 
allowance  of  eight  hours'  sleep  is  taken  in 
speUs  of  four  hours  at  a  time,  at  intervals 
of  eight  hours,  periodicity  is  disturbed,  and 
the  numbers  circulating  at  the  time  of 
maximum  are  sensibly  diminished.  The 
periodicity  is  further  influenced  by  the 
febrile  state.  When  pyrexia  is  present  the 
periodicity  is  disturbed — not  immediately, 
but  after  it  has  lasted  for  some  days;  in 
a  similar  manner,  the  regular  rhythm  of 
filarial  migration  is  not  re-estabHshed  im- 
mediately on  the  cessation  of  the  increased 
temperature  of  the  body,  but  only  after  the 
fever  has  ceased  for  some  days. 

What  becomes  of  embryo  filariae  when 
they  disappear  from  the  general  blood- 
stream, is  not  known.  Dr.  Manson  suggests 
that  they  repose  in  the  blood-vessels  of  the 
lungs,  or  some  other  blood-reservoir,  during 
the  day.  Dr.  Wykeham  Myers  has  ad- 
vanced the  view  that  the  embryos  found  in 
the  blood  each  night  are  a  separate  brood, 
which  perishes  in  the  morning,  to  be  re- 
placed by  a  new  brood  the  next  night.  This 
view  is  mainly  founded  on  his  observations 
as  to  the  activity  and  viabiHty  of  the  em- 
bryos on  removal  from  the  body,  at  the 
hours  when  they  enter  and  leave  the 
general  circulation.  Dr.  Myers  asserts  that, 
whereas  those  found  in  the  blood  in  the 
evening  are  invariably  strong,  active,  and 
long  survive  their  removal  from  the  body, 
those  found  in  the  blood  in  the  morning  are 
feeble,  lethargic,  and  survive  their  removal 
i  from  the  body  for  a  shorter  time  than  the 
!  evening  embryos.  Dr.  Manson  has  not 
been  able  to  confirm  Myers'  observations. 
This  theory  of  a  diurnal  brood  necessitates 
intermittent  parturition,  and  the  issuing  of 
a  fresh  swarm  fr'om  the  parent  every  twenty- 
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four  hoiu's.  In  opposition  to  this,  Manson 
has  shown  that  the  parturition  of  the  adult 
female  is  a  continuous  and  not  an  inter- 
mittent act.  It  is  further  thought  by  Cob- 
bold,  and  others  competent  to  judge,  that 
the  enormous  number  of  embryos  in  the 
blood  precludes  the  possibihty  that  they 
could  be  a  single  brood,  even  assuming  that 
several  fertile  females  are  present. 

The  role  of  the  mosquito. — The  dis- 
covery that  the  mosquito  acts  as  an  '  inter- 
mediary host '  to  the  filaria  sanguinis 
hominis — that  is,  that  whilst  in  the  body  of 
the  mosquito  certain  developmental  changes 
take  place  in  the  embryo  which  fit  it  for 
its  ulterior  destiny — made  by  Manson,  has 
been  confirmed  by  others.  It  has  not  been 
clearly  ascertained  whether  this  office  is 
confined  to  a  single  species  of  the  culex,  or 
whether  several  species  are  capable  of  per- 
forming it;  but  it  is  certain  that  some 
species  of  mosquito  are  impotent  to  assist 
the  embryo,  digesting  them  but  not  nurtur- 
ing them.  The  fact  that  all  mosquitoes 
are  not  efficient  in  this  respect  may  be  an 
explanation  of  the  limitation  of  filarial  in- 
fection and  its  results  in  regions  quite  near 
together.  The  mosquito  feeds  by  night — 
the  female  only  sucks  blood — and  the 
periodicity  of  filarial  migration  appears  an 
adaptation  of  nature  to  allow  for  the  re- 
moval of  the  embryos  to  complete  their  cycle 
of  development.  Further,  there  seems  to  be 
a  mutual  adaptation  between  the  perforating 
instrument  of  the  mosquito  (the  proboscis) 
and  the  shape  and  character  of  the  move- 
ments of  the  embryos,  so  that  when  the 
proboscis  penetrates  a  blood-vessel  the  em- 
bryos become  entangled  around  it,  or 
attracted  to  it ;  and  thus  a  drop  of  blood 
from  the  freshly-gorged  mosquito  is  found 
to  contain  a  larger  number  of  embryos  than 
a  drop  of  the  blood  obtained  from  the 
bitten  subject.  Eeceived  into  the  stomach 
of  the  mosquito,  some  of  the  embryos  are 
digested  even  by  the  friendly  mosquito, 
but  others  perforate  the  thorax  of  the 
mosquito  and  commence  a  series  of  changes. 
These  have  been  studied  vdth  great  care  and 
detail  by  Manson.  That  certain  develop- 
mental changes  of  the  embryos  take  place 
in  the  body  of  the  mosquito,  has  been  es- 
tablished by  Lewis,  Bancroft,  and  Sonsino, 
but  the  later  shades  of  development  de- 
scribed by  Manson  have  not  yet  been  con- 
firmed. 

Most  mosquitoes  lay  their  eggs  and  die 
during  the  fifth  or  sixth  day  after  feeding,  so 
that  the  final  stage  is  difficult  to  trace.  What 
becomes  of  the  filarise  after  this  stage  can  as 
yet  be  only  conjectured.  The  mosquito  lays 


its  eggs  upon  the  water  and  soon  after  dies, 
its  body  probably  falling  into  the  water. 
The  embryo  probably  perforates  the  body 
of  the  dead  or  dying  mosquito,  or  is  hber- 
ated  by  its  decomposition,  and  escapes  into 
the  water,  for  which  medium  it  is  ad- 
mirably adapted.  It  is,  further,  in  the 
highest  degree  probable  that  the  meta- 
morphosed and  free  embryo  gains  access  to 
a  fresh  human  host  through  the  medium 
of  drinking  water,  and  on  arriving  in  the 
alimentary  canal  perforates  its  way,  by  that 
kind  of  elective  affinity  which  leads  the 
trichina  to  the  muscles,  the  liver-fluke  to  the 
bile-ducts,  the  strongylus-gigas  to  the  pelvis 
of  the  kidney,  &c.,  to  some  lymphatic,  where 
it  grows  to  adult  size,  is  impregnated  by  the 
male,  and  sends  forth  a  fresh  progeny  to 
perpetuate  the  species. 

The  geographical  distribution  of  Fi- 
laria Sangvdnis  Hominis,  and  prevalence 
in  infected  regions. — The  exact  distribu- 
tion of  the  parasite  has  not  been  absolute- 
ly determined,  but  judging  from  the  dis- 
eases attributed  to  its  influence,  this  is 
probably  well-defined.  It  is  an  inhabitant 
of  tropical  and  sub-tropical  climates,  and  its 
limits  are  probably  co-extensive  with  chy- 
luria,  so  often  due  to  it,  and  which  Lewis 
states  occurs,  with  rare  exceptions,  between 
30°  south  and  30°  north  latitude.  With  re- 
gard to  its  prevalence,  Manson  has  shown 
that  at  Amoy  and  the  surrounding  districts, 
amongst  patients  applying  for  treatment  for 
miscellaneous  diseases,  and  in  their  rela- 
tives and  friends  not  themselves  diseased, 
filariee  are  found  in  the  blood  in  about 
one  in  ten  persons  examined,  and  that, 
allowing  for  their  occasional  absence,  one 
in  eight  persons  are  probably  so  affected. 
At  Bahia,  Drs.  Paterson  and  Hall  found 
filarias  in  one  in  twelve,  but  from  the  insuf- 
ficiency of  the  examinations,  they  calculate 
that  this  is  an  under-estimate.  This,  in  both 
the  above  instances,  is  almost  certainly  the 
case,  for  the  examinations  were  mostly  made 
by  day,  before  the  nocturnal  periodicity  of 
the  filaria  had  been  discovered.  Exact  in- 
formation on  this  point  does  not  appear  to 
have  been  collected  in  India,  Australia,  and 
other  affected  regions. 

Both  sexes  are  liable  to  be  infected  by 
the  filaria  sanguinis  hominis,  and  Manson's 
observations  tend  to  show  that  the  prevalence 
of  filarial  infection  increases  with- age. 

The  conditions  associated  with,  or  de- 
pendent on,  filarial  infection. — The  above 
statements  by  Manson,  Paterson,  and  Hall, 
as  weU  as  the  experience  of  many  observers 
in  India,  show  not  only  that  filariae  may  be 
present  in  the  blood  in  persons  not  suffering 
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from  any  of  the  diseases  attributed  to  the 
parasite,  but  that  they  may  exist  in  the  blood 
without  any  other  evidence  of  disease.  This 
does  not  mihtate  against  filarial  infection 
being  the  true  cause  of  the  various  morbid 
conditions  commonly  associated  v^ith  their 
presence,  for — (1),  this  association  is  too 
frequent  to  be  merely  the  result  of  coinci- 
dence;  and  (2),  an  explanation  can  be  af- 
forded which  at  once  accounts  for  the  pre- 
sence of  filariae  in  the  blood  without  these 
diseases  resulting,  and  for  the  production  of 
disease  in  the  cases  in  which  they  occur. 

The  diseases  that  have  been  found  asso- 
ciated with  the  presence  of  filariae  in  the 
blood  or  lymph,  and  have  been  attributed 
to  this  cause,  are  the  following :  chyluria, 
haematuria  (certain  forms),  varicose  groin- 
gland  with  lymphangitis,  lymph-scrotima 
(naevoid  elephantiasis)  elephantiasis  (ara- 
bum)  of  scrotum  or  legs,  hydrocele  and  af- 
fections of  the  spermatic  cord  and  testis,  and 
'  craw-craw,'  a  form  of  skin-disease.  Less 
certainly  connected  with  filarial  infection 
are — diarrhoea,  cachexia,  debility,  deafness, 
and  eye-disease.  It  is  not  claimed  that  the 
most  typical  of  these  are  always  so  caused 
(Fayrer),  but  filarial  infection  gives  an  effi- 
cient explanation  of  the  first  group.  With 
or  without  local  disease  filariated  persons 
are  liable  to  irregular  pyrexia  (elephantoid, 
lymphatic  or  filarial  fever)  which  is  often 
mistaken  for  ague.  It  differs  from  true  ma- 
larial (intermittent)  fever,  in  the  irregularity 
of  the  attacks,  and  in  the  greater  length  of 
both  the  febrile  paroxysm  and  interval. 

Whilst  many — especially  Sir  J.  Fayrer, 
Lewis,  Bancroft — have  connected  filariae  and 
several  of  the  previously  named  diseases  as 
cause  and  effect,  the  most  complete  explana- 
tion of  the  pathology  of  filarial  diseases  has 
been  advanced  by  Dr.  Manson,  whose  theory 
is  as  follows.  The  parent  filariae  occupy 
the  lymphatics,  and,  if  the  lymph-channel 
is  free,  the  embryos  will  be  carried  with 
the  lymph-stream  until  this  commingles 
with  the  blood,  whence  the  embryo  wiU  be 
carried  to  all  parts  of  the  body,  and  no  dis- 
ease necessarily  result.  If  the  glands  or 
lymphatics  traversed  by  the  lymphatic 
paths  are  obstructed,  the  lymph  will  be 
dammed  up,  and  the  embryo  will  be  con- 
fined to  the  distal  branches  of  the  occluded 
lymphatic,  and  not  reach  the  blood  at  all. 

Up  to  this  point  probably  all  who  have 
had  opportunities  of  practically  studying 
the  subject  are  agreed.  But  Manson  fur- 
ther believes  that — and  this  view  is  en- 
tirely his  own— the  obstruction  of  lympha- 
tics and  glands  is  induced  by  abortion  of  the 
pregnant  female  filaria.   He  and  one  or  two 


other  observers  have  noticed  that  occasion- 
ally ova  escape  from  the  female  filaria. 
These  ova,  the  contained  embryo  not  having 
stretched  the  chorional  envelope,  equal  from 
five  to  seven  times  the  smallest  diameter  of 
the  embryos,  and  are  not  capable  of  the  pro- 
pulsive movements  of  the  latter.  When 
the  ova  reach  the  narrow  channels  of 
the  lymphatic  glands,  being  too  large  to 
pass,  they  act  as  emboli,  plug  the  vessels, 
and  obstruct  the  lymph.  '  There  will  then 
be  complete  stasis  of  lymph  in  this  particu- 
lar vessel  as  far  back  as  the  first  anasto- 
mosing Ijmiphatic.  Along  this  the  current 
will  now  pass,  carrying  with  it  other  ova ; 
these,  in  their  turn,  will  be  arrested  at  the 
first  gland  they  reach.  And  this  process  of 
emboUsm,  stasis  of  lymph,  diversion  of  cur- 
rent into  anastomosis,  will  go  on  until  the 
whole  of  the  lymphatic  glands,  directly  or 
indirectly  connected  with  the  vessel  into 
which  the  parent  parasite  ejects  her  ova,  are 
rendered  impervious,  provided  the  supply 
of  embolic  ova  is  sufficient,  kept  up  long 
enough,  or  renewed  from  time  to  time.  The 
particular  form  of  lymphatic  disease,  and 
the  place  affected,  will  depend  on  the 
position  occupied  by  the  parent  worm,  on 
the  number  of  ova  she  ejects,  on  the  fre- 
quency with  which  these  miscarriages  are 
repeated,  and  on  the  nature  of  the  tissues 
involved,  and  individual  peculiarities  and 
accidents.' 

The  writer  ventures  to  suggest  that  in 
some  cases  the  lymphatic  obstruction  that 
gives  rise  to  the  various  diseases  asso- 
ciated with  filarial  infection  may  be  caused 
by  inflammation  excited  by  the  presence  of 
the  pEirent  worms,  without  filarial  abortion 
being  a  necessary  step  in  the  process.  It 
may  be  further  inferred  that  any  condition 
which  brings  about  mechanical  obstruction 
of  the  lymphatics,  of  a  lasting  kind,  will 
be  followed  by  similar  results,  and  thus 
may  be  explained  what  is  known  to  occur, 
that  the  various  diseases  ascribed  to  the  in- 
fluence of  filaria  sanguinis  hominis  may 
happen  without  the  presence  of  this  parasite. 
Plugging  of  the  upper  group  of  the  super- 
ficial inguinal  glands,  if  anastomosis  is  not 
established,  will  give  rise  to  '  lymph  scro- 
tum,' or  to  elephantiasis  of  the  scrotum.  If 
the  lower  group  of  these  glands  is  ob- 
structed, elephantiasis  of  the  lower  ex- 
tremity may  result,  the  two  affections, 
from  the  intimate  connections  of  these  two 
groups  of  glands,  being  frequently  associ- 
ated. Where  the  lumbar  glands  are  affected 
the  lymphatics  of  the  spermatic  cord  may 
be  involved,  and  hydrocele,  simple  or  milky, 
be  caused.     Chyluria  or  lymphuria  will  re- 
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suit  when  the  lymphatics  of  the  bladder, 
ureters,  or  kidneys  are  occluded  {see  Chy- 
luria).  In  many  of  these  conditions,  be- 
sides chyluria,  the  over-distended  lymphatics 
rupture  and  a  discharge  takes  place,  lym- 
phous  if  no  regurgitation  from  the  lacteals 
occurs,  chylous  if  such  regurgitation  takes 
place. 

Prevention  of  the  diseases  attributable 
to  fila/rial  infection. — Whilst  the  exact 
mode  of  entrance  of  the  filaria  has  not  been 
estabHshed,  it  will  be  seen  that  in  all  pro- 
bability it  is  through  the  medium  of  drink- 
ing-water. Preventive  medicine  may  there- 
fore be  of  signal  service  in  lessening  or 
stamping  out  the  diseases  due  to  this  cause, 
by  insisting  that  all  water  used  for  drink- 
ing purposes  be  filtered,  or,  better  still, 
boiled. 

Filariae  are  not  confined  to  the  blood  of 
man.  Filaria  immitis  is  very  common  in 
dogs  in  China,  Japan,  and  India,  and  other 
camivora  are  known  to  be  similarly  affected. 
Many  birds  also  have  filarise  in  their  blood. 
The  common  ringed  crow  and  magpie  of 
China  are  frequently  infested,  the  parent 
worms  being  found  in  the  pulmonary  artery 
or  valves  of  the  heart. 

Stephen  Mackenzie. 

FINGER-CHAlSrCEE.— Chancres  may 
occur  on  any  part  of  the  body,  and  they 
are  unfortunately  of  not  infrequent  oc- 
currence on  the  fingers  of  those  engaged 
in  midwifery  practice.  A  chancre  on  the 
finger,  whatever  may  have  been  its  source 
of  origin,  often  presents  throughout  its 
course  very  deceptive  appearances.  As  a 
matter  of  fact  the  true  nature  of  these  sores 
is  but  seldom  recognised  until  the  constitu- 
tional symptoms  appear.  In  some  cases 
this  is  due  to  the  very  slight  amount  of 
inflammation  which  attends  them,  but  in  a 
majority  to  its  excess.  It  is  probable  that 
the  finger  is  seldom  inoculated  unless 
there  has  existed  previously  some  sore  or 
abrasion.  Their  most  common  seat  is  the 
nail-bed,  producing  there  what  may  be 
termed  the  '  whitlow-chancre.'  There  is 
nothing  in  their  early  stages  to  distinguish 
them  fi:om  the  sores  due  to  common  in- 
flammation. They  are  attended  by  much 
dusky  sweUing  of  the  end  of  the  finger, 
considerable  suppuration,  and  great  pain 
and  soreness.  At  no  stage  is  there  any 
characteristic  induration.  The  nail  often 
becomes  loose,  and  may  be  shed  or  removed 
by  the  surgeon.  If  treatment  be  adopted 
early,  however,  the  nail  will  usually  be  in 
part  at  least  preserved,  but  it  often  remains 
ever  afterwards  rugged  and  thickened. 


In  making  the  diagnosis  of  finger- 
chancres  the  examination  of  the  lymphatic 
glands  is  of  great  importance,  but  of  course 
does  not  afford  conclusive  evidence,  since 
indolent  enlargements  of  them  may  occur 
in  connection  with  other  sores  than  those 
of  syphilis.  The  stages  of  chancres  on  the 
fingers  are  the  same  as  those  of  chancres 
on  other  parts,  and  the  conditions  are  just 
as  variable  in  individual  cases.  It  is  not 
uncommon  for  the  period  of  incubation 
(four  to  five  weeks)  to  pass  over  without 
any  sore  being  noticed,  but  in  other  cases 
inflammation  in  varying  degree  may  be 
present  from  the  first.  Now  and  then  a 
finger-chancre  when  not  implicating  the 
nail-bed  may  present,  even  when  at  its 
height,  nothing  more  than  a  dry  dusky  and 
scaly  patch,  and  in  these  cases  the  axillary 
bubo  may  be  omitted  or  be  but  very 
slightly  marked.  It  is  in  such  cases  almost 
impossible  to  make  the  diagnosis  before  the 
appearance  of  the  secondary  rash. 

Chancres  may  of  course  occur  on  other 
parts  of  the  hand  besides  the  fingers,  but 
they  are  very  infi-equent.  The  writer  has 
seen  them  more  than  once  in  the  middle  of 
the  palm ;  and  here,  as  on  the  face  and 
some  other  parts,  they  occasionally  assume 
extraordinary  dimensions.  Thus  in  one  in- 
stance almost  the  whole  of  the  palm  of  the 
hand  of  a  pohceman,  who  had  been  injured 
in  a  scuflBle,  was  occupied  by  a  chancre. 

Although  in  a  very  large  majority  of 
cases  a  finger-chancre  is  also  a  '  midwifery 
chancre,'  yet  it  is  of  course  to  be  understood 
that  this  is  not  always  so.  A  surgeon's 
finger  may  be  inoculated  in  the  perform- 
ance of  an  operation,  or  in  making  a  dress- 
ing or  examination.  "We  also  now  and  then 
see  professional  chancres  on  the  fingers  of 
dentists  and  policemen ;  whilst  in  a  yet 
smaller  proportion  they  are  met  with,  either 
fi-om  improper  practices  or  as  mere  matters 
of  accident,  on  the  fingers  of  those  whose 
occupations  are  not  attended  by  any  special 
risk. 

For  farther  information  concerrung 
erratic  chancres  in  general,  the  reader  is 
referred  to  Syphilis. 

Jonathan  Hutchinson. 

FINGERS,  Amputations  of  the.— The 
soundness  of  what  has  been  designated 
'  conservative  '  smrgery  receives  ample  illus- 
tration in  connection  with  this  group  of  am- 
putations, the  principle  being  the  removal 
of  as  little  of  the  limb  as  is  compatible 
with  the  patient's  safety  and  convenience. 
The  preservation  of  even  one  or  two  fingers 
is  of  the  last  importance  to  the  patient, 
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from  his  being  able  to  accomplish  more 
with  them  than  with  the  most  elaborately 
constructed  artificial  hand.  The  woimds, 
too,  owing  to  the  great  vascularity  and  in- 
herent vitality  of  the  parts,  usually  heal 
with  exceptional  rapidity. 

The  amputations  of  the  fingers  may  be 
divided  into  three  groups  : — («)  The  pha- 
langeal ;  (&)  the  metacarpo-phalangeal ;  and 
(c)  the  carpo-metacarpal  amputations. 

The  Phalangeal  amputations  may  be 
done  either  between  or  through  the  arti- 
culations, or  in  the  *  continuity  '  or  '  con- 
tiguity' of  the  phalanges.  The  amputations 
performed  through  the  articulations  or 
in  the  contiguity,  are  those  more  fre- 
quently selected,  and  are  done  by  a 
short  posterior,  and  a  long  anterior  or 
palmar,  flap.  The  operation  is  performed 
in  one  of  two  ways.  In  the  first,  the 
hand  is  pronated,  and  the  neighbouring 
fingers  being  separated  and  held  asunder, 
the  surgeon  seizes  the  portion  of  the 
finger  to  be  removed,  and  forcibly  flexes 
it  on  the  proximal  phalanx.  The  articula- 
tion is  then  easily  opened  by  directing  a 
narrow-bladed  scalpel  or  bistoury  across 
the  fr'ont  of  the  joint.  The  operator  caji 
facilitate  the  procedure  by  pressing  the 
tissues  forward  with  his  left  index-finger, 
kept  behind  the  part  to  be  removed. 
Having  divided  the  ligaments  in  front  and 
at  each  side  of  the  joint,  and  freely  opened 
into  it,  the  scalpel  is  brought  well  behind 
the  phalanx  and  close  to  the  bone,  and  an 
anterior  or  palmar  flap  of  sufficient  length 
is  made  by  cutting  fi'om  behind  forwards. 
The  ajfticular  surface  of  the  proximal 
phalanx  should  then  be  removed  with 
either  a  fine  saw  or,  better  still,  by  a  bone- 
pHers.  All  bleeding  vessels  should  be 
secured,  and  the  pahnar  flap  brought  up  and 
secured  to  the  edge  of  the  dorsal  incision 
by  two  or  more  points  of  interrupted  suture. 

Another  method  consists  in  making  the 
palmar  flap  in  the  first  instance  by  trans- 
fixion, the  hand  being  supinated.  The 
articulation  is  opened  into  in  front,  and  a 
short  dorsal  flap  is  then  formed.  The 
first-mentioned  method  is  decidedly  to  be 
preferred.  These  operations  are  equally 
applicable  to  the  amputation  of  the  terminal 
and  second  phalanx;  the  great  merit  of 
the  procedure  being  its  facihty,  the  ample 
covering  for  the  bone  that  is  obtained,  and 
that  the  cicatrix,  situated  on  the  dorsal  aspect 
of  the  finger,  is  not  liable  to  be  injuriously 
affected  by  pressure.  "When  possible,  am- 
putation in  the  continuity  of  the  second 
phalanx  is  to  be  preferred,  with  the  object 
of  preserving  muscular  attachments,   and 


a  consequent  power  of  motion  in  the  first 
phalanx. 

Amputations    in    the     continuity    are 
appHcable    both    to  the   first   and  second 
phalanges.     They  may  be  done  either  by 
antero -posterior  flaps  of  equal  length,  or  by 
lateral   or   circular  flaps.     The   first-men- 
tioned  is  the  one   most  usually   selected. 
The  hand  being  prone,  the  operator  grasps 
the  finger  to  be  removed,  and  with  a  narrow- 
bladed  scalpel  or  bistoury  makes  a  lunated 
incision    over    the    dorsal    aspect    of  the 
finger,  and  a  flap  from  a  quarter  to  half  an 
inch  in  length.     A  pahnar  flap,  somewhat 
;  longer  than  the  dorsal,  should  be  made  by 
transfixion.     The  bone  is  then  cleared  and 
i  divided,  either  with  a  fine  narrow-bladed 
j  saw    or  preferably  with   a  cutting  phers. 
I  The    method  by   lateral    flaps   is    mainly 
;  applicable    to    amputations    of    the    first 
I  phalanx,   and   may    be    made    either    by 
transfixion    or  dissection.     In  this  opera- 
tion  the  surgeon  must   exercise    his   own 
judgment  as  to  the  removal  or  not  of  the 
head  of  the  metacarpal  bone.     As  a  rule 
the  writer  prefers  removing  it. 

The  operation  best  adapted  for  the  next 
group  of  digital  amputations.  Metacarpo- 
phalangeal, is  the  '  oval '  method,  so  called 
in  consequence  of  the  wound  made  being 
somewhat  of  an  oval  shape.  It  consists  in 
making  an  incision  on  the  centre  of  the 
dorsal  aspect  of  the  metacarpal  bone,  com- 
mencing a  few  lines  behind  the  point 
where  the  bone  is  to  be  divided.  The 
knife,  on  approaching  the  head  of  the  meta- 
carpal bone,  should  make  an  oval  sweep 
round  the  finger,  following  in  so  doing  the 
natural  somewhat  transverse  crease  or 
groove  on  the  pahnar  siu-face,  great  care 
being  taken  to  avoid  wounding  the  web  of 
the  fingers,  the  formation  of  any  palmar 
cicatrix  being  most  undesirable.  The 
tissues  on,  and  at  each  side  of,  the  bone, 
are  then  divided,  care  being  taken  not  to 
open  into  the  articulation  with  the  first 
phalanx.  Another  point  of  importance 
connected  with  amputations  of  the  fingers 
with  portions  of  thefr  corresponding  meta- 
carpal bones,  is  in  reference  to  the  way 
these  latter  are  divided.  If  the  '  ring  '  or 
the  middle  finger  be  operated  on,  the  bone 
should,  as  a  rule,  be  divided  horizontally 
in  a  line  at  right  angles  to  its  axis.  If,  on 
the  other  hand,  the  fifth  or  little  finger,  or, 
again,  the  '  index  '  finger  be  operated  on, 
the  division  of  the  bone  should  be  made 
obliquely,  in  order  to  prevent  deformity  and 
the  pressure  of  any  sharp  edge  of  bone  on 
the  integuments  covering  them.  In  divid- 
ing the  metacai'pal  bone  of  the  Httle  finger- 
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therefore,  the  division  should  be  obliquely  j 
from  behind  forwards  and  inwards,  and  the 
direction  should  be  reversed  in  operating 
on  the  index  fingers.  i 

Carpo-Metacarpal  Amputations.  — 
With  the  exception  of  the  amputation  of  j 
the  thumb,  these  amputations  are  seldom  j 
performed,  for  the  sufficient  reason  that 
the  operations  involve  opening  the  synovial 
membrane  of  the  wrist,  an  occurrence 
which — no  matter  how  careful  the  antisep- 
tic precautions  taken  may  be — is  fraught 
with  considerable  peril  to  the  joint. 

Amputation  of  the  thumb  is,  of  all  the 
amputations  on  the  fingers,  the  one  which 
the  surgeon  should  be  the  least  disposed  to 
perform.  It  is  only  in  cases  of  the  most 
urgent  necessity  that  it  should  ever  be  un- 
dertsiken.  The  reason  for  this  is  that  of  all 
the  digits  it  is  the  one  the  preservation  of 
which  is  most  important  for  the  patient. 
By  some  of  the  older  French  authors,  it 
has  been  well  termed  le  petit  main.  The 
complete  removal  of  it,  therefore,  with  its 
metacarpal  bone,  should  be  regarded  in  the 
light  of  a  dernier  ressort. 

It  may  be  performed  in  one  of  three 
ways : — (1)  the  oval  method ;  (2)  the  me- 
thod of  transfixion ;  and  (3)  the  method  of 
'  direct  incision,'  i.e.  separating  the  thumb 
from  the  other  fingers,  thus  making  the 
web  tense,  and  then  dividing  this  by  cutting 
directly  dovra  through  it,  keeping  close  to 
the  metacarpal  bone  until  the  articulation 
with  the  trapezium  is  reached.  This  joint 
is  then  opened,  and  the  bone  disarticulated. 
A  lateral  flap  is  then  made  by  getting  the 
knife  behind  the  bone,  and  cutting  a  flap 
from  behind  forwards.  The  great  disad- 
vantage of  this  operation  is  that  a  long  and 
often  painful  palmar  cicatrix  is  left.  In 
fact,  the  operation  has  little  to  recommend 
it,  with  the  exception  of  the  rapidity  with 
which  it  can  be  performed. 

The  oval  method  is  performed  in  a 
manner  similar  to  that  already  described 
in  connection  with  the  metacarpo -phalan- 
geal amputations.  The  procedure  is  one 
which,  though  it  necessarily  taJies  a  much 
longer  time  for  its  performance  than  the 
other  methods,  still  is  one  which,  as  a  rule, 
is  attended  with  very  satisfactory  results. 
The  wound  made  in  this  operation  is  not 
so  extensive  as  in  the  method  by  direct  in- 
cision, and  it  has  the  additional  merit  of 
there  being  only  one  cicatricial  Hne,  and 
that  far  removed  from  the  palmar  surface. 

The  third  and  last  method  deserving  of 
mention  is  that  known  as  the  one  by  trans- 
fixion. It  is  performed  with  a  smaU  catlin. 
An  oblique  incision  is  made  along  the  pos- 


terior aspect  of  the  thumb,  dividing  integu- 
ment, long  extensor,  and  a  portion  of  the 
first  interosseous  muscle.  The  incision  com- 
mences at  the  centre  of  the  commissure, 
and  extends  to  a  point  terminating  in  front 
of  the  styloid  process  of  the  radius.  Here 
transfixion  of  the  tissues  forming  the 
'  ball '  of  the  thumb  occurs,  the  point  of 
the  instrument  being  made  to  enter  at 
the  termination,  and  emerge  at  the  com- 
mencement of  the  oblique  dorsal  incision. 
The  flap  is  then  made  by  dividing  the 
tissues  from  within  outwards,  keeping  close 
to  the  metacarpal  bone. 

The  capsule  of  the  joint  is  opened,  the 
bone  dislocated  and  removed.  This  opera- 
tion is  also  performed  by  reversing  the 
steps  of  it  as  already  indicated,  making 
the  transfixion  flap  in  the  first  instance, 
and  the  oblique  dorsal  incision  afterwards. 
The  procedure  is  a  slight  modification  of 
the  procedure  described  by  Velpeau. 

The  oval  method  is,  in  M.  Guerin'a 
opinion,  from  every  point  of  view  the  one 
to  be  preferred,  and  in  this  the  writer  is 
disposed  to  coincide.  The  same  opinion 
may  also,  he  thinks,  be  given  as  regards 
amputation  of  the  little  finger  with  its 
metacarpal  bone.  This  operation  is  per- 
formed in  two  ways  : — (1)  the  flap  method 
(Lisfranc),  and  (2)  the  oval.  The  former 
of  these  is  performed  by  making  a  flap  by 
transfixion  by  means  of  a  full-sized  triangu- 
lar bistoury,  which  is  the  instrument  usually 
employed.  It  should  be  inserted,  Malgaigne 
observes,  opposite  the  ulnar  side  of  the 
joint  perpendicularly  from  the  dorsal  to 
the  palmar  surface,  and  a  semi-eUiptical 
flap  formed  by  cutting  from  behind  for- 
wards. The  knife,  keeping  close  to  the 
bone,  should  divide  the  interosseous  tissues, 
cutting  from  behind  forwards  to  the  digital 
commissure.  The  joint  should  then  be 
opened,  and  the  bone  dislocated.  On 
making  traction  of  the  finger,  the  liga- 
mentous and  muscular  tissues,  as  yet  un- 
divided, are  made  apparent  and  incised 
by  a  few  touches  of  the  point  of  the  bistoury. 
A  simpler  and  better  method — that  by  direct 
incision  through  the  web  of  the  finger  and 
interosseous  space — has  been  thus  described 
by  Mr.  Heath :  '  The  finger  being  drawn 
away  fr'om  the  hand,  the  knife,  held  at  right 
angles  to  the  finger  and  with  its  point  up- 
wards, is  made  to  cut  through  the  web  of 
the  finger  and  interosseous  space  until 
it  reaches  the  base  of  the  metacarpal 
bone.  This  is  somewhat  expanded,  and 
the  knife  must  be  turned  outwards  sHghtly 
to  open  the  joint,  when  forcible  traction  ol 
the  finger  will  dislocate  it.     The  knife  is 
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then  passed  round  the  base  of  the  meta- 
carpal bone,  and  brought  out  with  the  edge 
forwards,  cutting  a  flap  from  the  uhiar  side 
of  the  finger,  rather  longer  than  the  _  ex- 
posed surface,  in  order  to  allow  for  shrink- 
ing-' 

In  the  writer's  opinion,  for  amputa- 
tions in  the  contiguity  of  the  phalanges, 
the  method  by  a  short  posterior  and  long 
anterior  flap  is  to  be  preferred;  in  am- 
putations in  the  continuity,  antero-posterior 
flaps  of  equal  length;  and  in  metacarpo- 
phalangeal and  carpo-metacarpal  amputa- 
tions, the  oval  method  should  be  the  opera- 
tion selected.  William  Stokes. 

FINGERS,  Congenital  Deformities  of 
the. — The  more  common  among  the  con- 
genital deformities  of  this  region  range 
themselves  naturally  into  two  classes — 
namely,  those  of  excess  and  those  of  defi- 
ciency. In  a  very  large  proportion  of  instances 
there  is  some  history  of  inheritance,  and  the 
story,  when  accurately  to  be  obtained,  is 
often  of  considerable  interest,  and  may  show 
the  existence  of  similar,  though  not  always 
identical,  deformities  in  many  generations. 
Extra  digits  are  among  the  most  frequent 
of  all  aberrations  of  type  occurring  con- 
genitally.  Every  variety  is  to  be  met  with, 
from  a  small  piece  of  flesh  resembling  the 
last  phalanx  and  provided  with  a  rudimen- 
tary nail,  which  is  attached  by  a  minute 
thread  of  skin  to  some  portion  of  the  outer 
side  of  the  thumb  or  the  inner  side  of  the 
little  finger,  to  the  perfectly  developed  digit 
or  digits  provided  with  an  additional  meta- 
carpal, and  even  in  some  cases  an  extra 
carpal  bone.  Sometimes  such  fingers  have 
special  tendons  and  are  accommodated  with 
an  efficient  vascular  system.  More  com- 
monly, however,  their  usefulness  is  very 
slight  and  their  nourishment  but  imperfect. 
The  condition  may  be  unilateral  or  sym- 
metrical, and  additional  toes  may  co-exist 
in  the  same  individual.  These  are  the  two 
extremes  of  the  deformity,  but  intermediate 
conditions  are  frequent,  as  when  an  extra 
phalanx  articulates  with  the  distal  end 
of  the  second  phalanx,  or  where  an  addi- 
tional finger  articulates  by  a  common  joint 
with  the  metacarpal,  which  is  then  expanded 
at  its  extremity,  or,  in  some  cases,  bifurcated, 
Where  a  separate  articulation  exists  it  is 
usually  placed  below  the  normal  articular 
surface  of  the  metacarpal  or  phalangeal 
bone.  Sometimes — and  this  is  especially 
frequent  in  the  case  of  the  thumb — the  extra 
digit  is  intimately  imited  along  its  whole 
length  with  the  normal  finger,  and  the  two 
move  and  act  freely  together. 


On  the  side  of  deficiency  there  is  met 
with  again  every  gradation  of  variety.  A 
finger  may  be  represented  by  a  single  pha- 
lanx, or  all  the  fingers  of  the  hand,  and  even 
the  hand  itself,  may  be  absent.  The  thumb, 
although  less  often  deficient,  may  be  only 
partially  represented,  and  the  little  finger, 
though  less  frequently  absent  than  others, 
is  often  only  rudimentary.  Not  uncommonly 
all  the  parts  on  the  ulnar  side  of  the  hand 
may  be  unrepresented,  together  with  the 
corresponding  metacarpal,  and  even  carpal, 
bones,  and  in  such  cases  more  or  less  de- 
ficiency of  the  ulna  itself  will  be  detected. 
The  same  condition  is  found,  though  not  so 
frequently,  on  the  radial  side.  These  cases 
must  be  distinguished  from  those  of  so- 
called  intra-uterine  amputation,  which  may 
occur  at  any  part  of  the  hand  or  arm,  though 
even  in  these  some  representative  of  a  digit 
is  very  commonly  discovered. 

Treatment. — The  only  remedy  which 
may  be  called  for  in  cases  of  extra  digits  is 
to  amputate  the  part  which  is  excessive  and 
useless.  In  doing  so,  it  should  be  remem- 
bered that  there  is  usually  a  common  ar- 
ticulation to  both  the  normal  and  abnormal 
portion,  and,  therefore,  that  it  may  be  im- 
possible to  avoid  opening  the  synovial  mem- 
brane of  the  former.  Even  the  smallest  skin 
attachment  transmits  an  artery  which  wUl 
require  careful  ligation.  No  portion  of 
bone  should  be  left  behind,  as  this  wiU  in- 
evitably grow  and  cause  an  unsightly  and 
inconvenient  prominence.  See  Webbed- 
Fingers.  John  H.  Morgan. 

FINGERS,  Dislocations  of  the.  See 
Hand,  Dislocations  of  Bones  of  the. 

FINGERS,  Fractures  of  the.  See 
BL^ND,  Fractures  of  Bones  of  the. 

FISSURE  OF  THE  ANUS.— The 
affection  of  the  anus  usually  known  by  this 
name  is  reaUy  an  ulcer  of  the  mucous 
membrane,  at  or  immediately  above  the 
margin  of  the  anus.  The  ulcer  is  some- 
what oval,  with  the  vertical  diameter 
greater  than  the  transverse.  When  the 
sphincter  muscles  are  contracted,  the  ulcer 
is  bounded  on  each  side  by  a  projecting  fold 
of  swollen  and,  in  chronic  cases,  indurated 
mucous  membrane,  and  so  resembles  a 
fissure.  When  the  orifice  is  dilated,  the 
true  nature  of  the  case  is  evident.  The 
lower  end  of  the  ulcer  is,  in  many  cases, 
overlapped  by  a  protuberance  of  mucous 
membrane,  which  resembles,  and  is  some- 
times mistaken  for,  a  muco-cutaneous  pile. 
The  ulcer  is  generally  situated  on  the  pos- 
terior  wall  of  the  anus,  and  occurs  more 
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frequently  in  females  than  in  males.  It  is 
comparatively  rare  in  children. 

A  sedentary  life,  congestion  of  the  rec- 
tum, and  constipation  are  predisposing 
causes.  It  sometimes  results  from  partiuri- 
tion.  During  the  passage  of  the  child's 
head  through  the  vulva,  the  margin  of  the 
anus  may  be  slightly  lacerated,  and  the 
subsequent  irritation  of  the  lochial  dis- 
charge may  cause  ulceration.  Catarrh  of 
the  rectum — whether  simple  or  caused  by 
a  polypus,  internal  piles,  or  a  fistula,  or,  in 
women,  vaginal  discharges — may  cause  ex- 
coriation and  subsequent  ulceration  of  the 
margin  of  the  anus. 

The  symptoms  vary  in  different  cases. 
Some  patients  feel  merely  some  irrita- 
tion or  uneasiness  during  the  passage  of  a 
motion.  In  others,  defecation  is  attended 
with  excruciating  pain,  which  may  last  for 
several  hours.  Not  infrequently  there  is 
intense  spasm  of  the  sphincter  and  levatores 
ani  muscles.  The  muscles  at  the  neck  of 
the  bladder  may  be  similarly  affected,  and 
so  produce  retention  of  urine.  In  patients 
of  irritable  nervous  temperament,  this  ap- 
parently trifling  ulcer  may  cause  unceasing 
torment,  and  the  sufferers  complain,  not 
only  of  local  distress,  but  also  of  pains  in 
the  lumbar  and  sacral  regions,  and  down 
the  thighs.  The  anatomy  of  the  part  ex- 
plains these  symptoms.  The  submucous 
tissue  of  the  rectum  is  abundantly  supplied 
with  a  nervous  plexus,  the  terminal  branches 
of  which  end  in  the  papillae  and  epithelium 
of  the  mucous  membrane.  When  the  surface 
is  ulcerated,  these  nerve -terminations  are  ex- 
posed, and,  when  irritated  by  the  passage  of 
faeces,  or  by  mucous  or  purulent  discharges, 
or  even  by  the  tension  produced  by  the  con- 
traction of  the  muscles  of  the  part,  may 
induce  reflex  spasms  and  local  or  referred 
sensations  of  pain.  As  some  of  these 
symptoms  occur  in  so-called  neuralgia  of 
the  rectum,  the  diagnosis  can  only  b6 
assured  by  inspection  of  the  part.  For  this 
purpose,  if  there  be  much  spasm,  or  if  the 
patient  be  very  sensitive,  anaesthesia  must 
be  induced.  The  orifice  being  then  dilated 
by  the  fingers  of  the  surgeon,  or  by  a  Fer- 
gusson's  speculum,  the  ulcer,  if  present, 
will  be  seen.  The  rectum  should  be  care- 
fully examined,  to  ascertain  whether  there 
are  any  complications,  such  as  catarrh, 
polypus,  piles,  or  fistula.  If  there  be  any 
of  these,  or  if,  in  women,  there  be  a  vaginal 
discharge,  the  compUcation  must  be  appro- 
priately treated  as  weU.  as  the  ulcer. 

For  the  ulcer  itself,  if  it  be  recent  and 
the  symptoms  not  severe,  cauterisation 
with  soHd  nitrate  of  silver,  and  the  subse- 

VOL.  I. 


quent  application  of  iodoform  in  powder, 
or  as  an  ointment,  will  usually  suffice.  If 
this  treatment  fail,  or  if  the  ulcer  be 
chronic  or  the  symptoms  severe,  operative 
treatment  will  be  required.  The  bowel 
having  been  previously  emptied,  the  patient 
should,  if  necessary,  be  anaesthetised,  and 
placed  in  a  suitable  position,  the  lithotomy 
position  being  usually  the  most  convenient. 
The  orifice  having  been  dilated  by  the 
fingers  of  an  assistant,  or  by  a  Fergusson's 
speculum,  a  vertical  incision  should  be 
made  along  the  centre  of  the  ulcer,  extend- 
ing into  the  healthy  tissues  above  and  below 
it.  Any  overlapping  protuberance  of  mu- 
cous membrane,  at  the  lower  end,  should 
be  excised.  By  this  incision  the  mucous 
membrane  and  the  superficial  fibres  of  the 
sphincter  muscles  should  be  divided.  The 
ulcer  may  then  be  dressed  with  cotton  wool 
steeped  in  carbolised  oil,  and  subsequently 
with  iodoform.  The  patient  should  main- 
tain the  recumbent  posture,  and  the  bowels 
be  kept  at  rest  for  some  days.  About 
the  fifth  day  some  castor-oil  should  be 
administered,  to  produce  an  easy  action 
of  the  bowels.  The  ulcer  usually  heals 
rapidly  by  granulation,  but  may  require 
some  stimulating  application,  such  as  dilute 
nitrate  of  silver  lotion. 

It  was  at  one  time  considered  necessary 
to  completely  divide  the  sphincter  muscles. 
In  order  to  avoid  this  needlessly  formidable 
operation,  the  practice  of  forcible  dilatation 
was  adopted.  The  surgeon  having  intro- 
duced both  thumbs  into  the  bowel,  resting 
his  fingers  on  the  nates,  then  separated  his 
thumbs  until  they  came  in  contact  with  the 
ischial  tuberosities.  By  this  means  the 
base  of  the  ulcer  was  torn  across.  This 
practice  was  given  up  when  it  was  ascer- 
tained that  superficial  division  of  the 
sphincters  sufficed.  It  has  been  recently 
revived  by  some  surgeons,  but  does  not 
appear  to  have  anything  to  recommend  it 
in  preference  to  the  limited  incision  above 
described.  Jeremiah  McCarthy. 

FISTULA  m  ANO.— This  is  a  sinus 
in  the  neighbourhood  of  the  anal  part  of 
the  rectum,  of  which  three  varieties  have 
been  distinguished: — The  Complete,  open- 
ing into  the  bowel  internally,  and  on  the 
perineum  externally ;  the  Incomplete  Ex- 
ternal, opening  on  the  perineum  but 
not  into  the  bowel ;  and,  the  Incomplete 
Internal,  opening  into  the  bowel  but  not 
on  the  perineum.  The  second  and  third 
varieties  are  very  rarely  met  with,  and  the 
diagnosis  of  the  second  should  only  be 
made  after  careful  examination,  as  the  in- 
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ternal  opening  may  be  small,  and  concealed 
by  a  fold  of  mucous  membrane;  or  the 
sinus  may  travel  round  the  rectum,  in  the 
so-called  '  horse-shoe  '  form,  and  open  on 
the  wall  of  the  bowel  remote  from  the 
perineal  aperture.  If  an  internal  opening 
cannot  be  detected  in  the  ordinary  way,  by 
the  passage  of  a  probe  into  the  sinus  with 
one  hand,  and  of  the  opposite  forefinger 
into  the  bowel,  the  patient  should  be  placed 
in  the  lithotomy  position,  and  a  Fergusson's 
speculum  introduced  into  the  rectum,  with 
the  slit  directed  towards  the  wall  of  the 
bowel  adjacent  to  the  perineal  opening  of 
the  sinus.  Some  milk  should  be  injected, 
under  moderate  pressure,  into  the  sinus ; 
and  if  none  pass  into  the  bowel,  while  the 
injection  is  still  continued,  the  speculum 
should  be  slowly  rotated  so  as  to  bring  the 
slit  successively  opposite  to  all  parts  of  the 
circumference  of  the  bowel.  Then,  if  milk 
pass  into  the  bowel,  an  internal  opening 
will  be  discovered,  which  might  otherwise 
have  been  unnoticed,  or,  on  the  contrary, 
the  absence  of  any  opening  can  be  satis- 
factorily ascertained. 

Cause. — Anal  fistulaB  result  from  sup- 
puration of  the  peri-anal  connective  tissue. 
This  may  be  due  to  perforation  of  the 
mucous  membrane  by  some  foreign  body, 
such  as  a  fish-bone,  or  by  ulceration.  It 
may  also  occur  without  any  lesion  of  the 
mucous  surface,  possibly  in  connection  with 
the  lymphatics,  or  blood-vessels,  or  glands 
of  the  part.  If  a  free  opening  be  made  in 
the  perineum  as  soon  as  fluctuation  can 
be  detected,  the  wound  wiU  probably  heal 
without  further  trouble  ;  but  if  the  abscess 
be  neglected,  as  is  often  the  case,  since  it 
causes  little  pain,  it  wUl  ultimately  point 
and  open  in  the  perineum,  generally  on  one 
side  of  the  anal  orifice,  but  sometimes  in 
front  of  or  behind  it.  The  abscess-cavity 
then  contracts,  but  cannot  close  completely 
from  the  constant  traction  of  the  anal 
muscles.  The  internal  opening,  if  not  al- 
ready existing,  wiU  form  subsequently,  and 
if  the  contents  pf  the  bowel  can  pass  into 
the  fistula,  healing  will  be  still  further  pre- 
vented. The  inner  opening  is  usually  at 
some  point  within  the  limits  of  the  internal 
sphincter,  which  extends  upwards  to  about 
one  inch  from  the  orifice.  The  inner  open- 
ing is  very  rarely  higher  than  this,  and  in 
the  majority  of  cases  will  be  found  close  to 
the  margin  of  the  anus.  The  channel  con- 
necting the  openings  may  be  straight  or 
tortuous.  It  sometimes  passes  round  the 
bowel,  as  the  so-called  '  horse-shoe  '  fistula. 
In  chronic  cases  secondary  sinuses  often 
form,  which  may  ramify  in  any  direction, 


so    that    there    may  be    more    than    one 
perineal  or  internal  opening. 

Symptoms. — Anal  fistulas  are  painless^ 
so  long  as  the  discharge  can  escape  freely. 
If  the  external  opening  become  occluded, 
the  part  will  inflame;  but  the  patient  is 
chiefly  inconvenienced  by  the  surrounding 
parts  being  kept  always  moist  and  soiled 
by  the  discharge.  The  discharge  itself  may 
vary  in  quantity  and  character,  being 
scanty  or  abundant,  serous  or  purulent, 
according  to  the  patient's  general  condi- 
tion and  the  frritabihty  of  the  part.  Some- 
times flatus,  or  even  feeces,  pass  by  the 
fistula,  especially  if  the  inner  opening  be 
large. 

Diagnosis. — All  perineal  fistulas  in  the 
neighbourhood  of  the  anus  are  not  neces- 
sarily connected  with  the  anus.  They  may 
be  due  to  stricture  of  the  rectum,  or  to 
necrosis  of  the  sacrum  or  coccyx,  or  to 
stricture  of  the  urethra,  or  to  disease  of  the 
prostate  gland.  The  history  of  the  case, 
the  direction  of  the  sinus,  and  examination 
of  the  surrounding  parts,  wiU  sufficiently 
distinguish  these  from  an  anal  fistula.  In 
chronic  cases  the  perineal  opening  is  usually 
marked  by  projecting  granulations,  but  in 
recent  cases  this  indication  does  not  exist, 
and  the  surgeon  may  have  to  search  closely 
for  the  orifice,  if  it  be  small  and  concealed 
by  folds  of  skin  round  the  anus.  The 
direction  and  extent  of  the  fistula  may  be 
ascertained  by  the  cautious  use  of  a  probe, 
and  injection,  as  above  described,  may,  if 
j  requisite,  be  used  to  discover  the  internal 
j  opening. 

I        Treatment. — The   only   curative   treat- 
I  ment  that  can  be  recommended  is  complete 
':  division  of  the  structures  between  the  fis- 
:  tula  and  the  anus.    This  may  be  performed 
I  as   follows  : — An    aperient    should  be   ad- 
1  ministered  the  evening  prior  to  the  opera- 
tion, and  if  the  patient  be  a  male    adult, 
the  perineum  should  be  shaved.     The  pa- 
tient should  be  placed  on  the  side  corre- 
sponding  to   the   fistula,   with   the   thighs 
flexed  or  in  the  lithotomy  position.     If  the 
fistula  be  recent  and  simple,  and  the  patient 
not  very  sensitive,  an  anaesthetic  will  not 
be  requisite.     But  in  chronic  cases,  where 
secondary  sinuses    may    be    present,    the 
operation  can  be  performed  more  satisfac- 
torily if  the  patient  has  been  anaesthetised. 
The  direction  of   the  fistula  having  been 
previously   ascertained,   a  suitably   curved 
director  should  be  introduced  through  the 
perineal   orifice,   and  brought   out   at   the 
anus.      A   sharp-pointed    bistoury,   passed 
along  this,   should   then   be   made   to   cut 
through     aU    the    intervening    structures. 
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The  angles  of  the  wound,  and  any  under- 
mined skin  or  mucous  membrane,  should 
be  excised,  and  an  incision  made  with  a 
scalpel  along  the  upper  wall  of  the  fistula, 
to  divide  the  callous  cicatricial  tissue  which 
forms  the  boundary  of  it.  Secondary 
sinuses,  if  superficial,  should  also  be  laid 
open.  Sometimes  a  sinus  will  be  found  to 
extend  upward  by  the  side  of  the  rectum. 
If  this  be  in  the  submucous  tissue,  the 
undermined  mucous  membrane  should  be 
divided.  This  can  be  conveniently  done 
with  blunt-pointed  scissors,  one  blade  being 
passed  up  the  sinus,  and  the  other  up  the 
bowel.  But  this  division  must  not  be 
carried  out  of  sight  and  reach  of  the 
operator  for  fear  of  hEemorrhage.  If  the 
sinus  extend  farther  than  this,  and  divi- 
sion be  considered  requisite,  it  may  be 
effected  by  a  galvanic  or  elastic  loop. 

If  the  sinus  be  in  the  peri-rectal  connec- 
tive tissue,  division  is  unnecessary,  as  it  will 
close  when  a  free  outlet  for  the  discharge 
has  been  made.  It  may,  with  advantage, 
be  injected  with  tincture  of  iodine,  diluted 
with  an  equal  quantity  of  water.  The 
wound  should  be  carefully  packed  with 
cotton-wool,  and  any  oozing  of  blood  can 
be  controlled  by  the  pressure  of  a  pad  of 
lint  and  a  T-handage.  The  bowels  must 
be  kept  inactive  for  some  days.  About  the 
fifth  or  sixth  day  some  castor-oil,  or  simUar 
laxative,  may  be  administered,  and  after- 
wards a  daily,  easy  action  of  the  bowels 
insured.  After  each  motion  the  wound 
should  be  thoroughly  syringed.  The  wound 
may  be  daily  filled  with  cotton-wool,  and 
the  compound  tincture  of  benzoin,  or 
nitrate  of  silver,  five  grains  to  the  ounce, 
may  be  appHed  with  advantage  ;  but  many 
surgeons  are  content  to  have  the  wound 
syringed  out  only  with  a  stimulating  lotion, 
thus  obviating  a  daily  painful  proceeding. 
The  patient  must  maintain  the  recimibent 
position  unto,  healing  is  completed,  which 
usually  occurs  in  about  six  weeks.  Some- 
times, however,  the  process  is  very  tedious, 
and  change  of  air  and  sea-bathing  may 
prove  of  service.  As  a  rule,  however,  a 
surgeon  will  act  more  wisely  in  insisting 
on  complete  rest,  and  keeping  the  patient 
under  his  personal  supervision  imtil  the 
cure  is  completed. 

Phthisical  patients  are  very  subject  to 
anal  fistulas.  If  the  pulmonary  disease  be 
far  advanced,  any  operation  would  be  use- 
less. Otherwise  the  tubercular  diathesis 
need  not  be  any  bar  to  the  operation,  as  the 
patient's  general  health  wiU  probably  be 
benefited  if  the  fistula  can  be  healed.  But 
in  such  cases  healing  is  especially  tedious, 


and,  in  order  to  prevent  disappointment, 
the  patient  should  be  warned  of  this  before- 
hand. 

The  Hippocratic  treatment  of  anal 
fistula  by  ligature  has  been  recently  re- 
vived by  some  surgeons.  It  has  the  great 
advantage  of  not  interfering  with  the  pa- 
tient's ordinary  avocation,  but  is  only  ap- 
pHcable  in  recent  and  uncomplicated  cases. 
It  is  unsuitable  if  there  be  secondary  sinuses, 
and  as  these  are  usually  only  discoverable 
when  the  primary  fistula  has  been  divided, 
the  number  of  cases  in  which  the  ligature 
can  be  employed  with  advantage  is  very 
limited.  The  Hgature  may  be  inelastic  or 
elastic.  If  the  former,  the  Hgature — whether 
of  silk,  whipcord,  or  sUkworm  gut — should 
be  passed  through  the  fistula  by  means  of 
an  eyed  probe,  and  then,  the  probe  having 
been  withdrawn,  the  ligature  should  be  tied 
BO  as  to  constrict  the  tissues,  but  not  so 
tightly  as  to  excite  inflammation.  It  should 
then  be  drawn  tighter  daily,  or  every  second 
day,  until  it  shall  have  cut  through  the 
tissues,  and  the  resulting  wound  should  be 
dressed  with  cotton-wool  in  the  ordinary 
manner.  This  was  essentially  the  method 
employed  by  Hippocrates,  who  used  a  five- 
fold ply  of  undressed  flax  corded  with 
horsehair,  as  a  ligature.  If  the  flax  be- 
came corroded  before  its  task  was  accom- 
pHshed,  more  flax  could  be  attached  to  the. 
horsehair,  and  so  drawn  through.  In  order 
to  avoid  the  repeated  tightening  of  the 
ligature,  an  india-rubber  band  of  suitable 
strength  may  be  passed  through  the  fistula, 
and  the  tissues  at  once  adequately  con- 
stricted, the  ends  of  the  hgature  being 
either  knotted  or  clamped. 

The  ligature,  whether  elastic  or  in- 
elastic, takes  from  six  to  fourteen  days  to 
cut  through  the  tissues,  and  sometimes 
causes  severe  inflammation,  so  that  even 
in  the  simplest  cases,  if  the  patient  can 
afford  the  requisite  time,  division  by  the 
knife  is  the  preferable  procedure. 

Sometimes,  but  very  rarely,  anal  fistulse 
heal  spontaneously.  In  cases  of  incomplete 
external  fistulae,  examination  of  the  mucous 
membrane  of  the  bowel  with  a  speculum 
will  sometimes  disclose  a  punctured  cica- 
trix, corresponding  to  what  had  been  the 
internal  opening  of  a  complete  fistula.  If 
there  be  a  free  outlet  for  the  discharge,  the 
rest  of  the  channel  may  also  close.  This 
result  may  be  aided  by  dilatation  of  the 
perineal  opening  with  laminaria.  But  the 
process  is  tedious,  and  the  benefit  often 
illusory,  since  the  fistula,  even  if  it  should 
close,  is  prone  to  recur.  This  mode  of 
treatment  should  therefore  only  be  adopted 
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when,  from  the  general  condition   of  the 
patient,  operative  treatment  is  impossible. 

Incomplete  Anal  Fistulce. — In  the  ex- 
ternal variety,  a  director  should  be  thrust 
through  the  thinnest  part  of  the  under- 
mined mucous  membrane  of  the  bowel, 
and  the  case  treated  as  one  of  complete 
fistula.  In  the  internal  variety,  a  curved 
director  should  be  passed  into  the  sinus, 
which  should  then  be  laid  open  down  to 
the  perineum,  and  the  resulting  wound 
dressed  in  the  ordinary  manner. 

Jeremiah  McCarthy. 

'FJjA.T-'FOOT.— Definition.— K  falling 
down  or  giving  way  of  the  normal  arch  of 
the  foot,  which  may  be  so  sUght  as  to  be 
scarcely  noticeable  except  from  the  dis- 
comfort it  causes,  or  so  severe  that  the 
inner  malleolus  touches  the  ground,  with 
the  outer  border  of  the  sole  raised. 

Causes. —  Flat-foot  is  directly  due  to 
weakness  of  the  leg-muscles,  which  pass  in 
front  of  and  behind  the  inner  malleolus 
into  the  sole  of  the  foot.  Infants  on  com- 
mencing to  walk  are  normally  flat-footed 
and  without  any  arch  to  the  feet ;  after 
running  about  for  a  few  months,  a  perfect 
arch  is  formed  when  the  muscles  of  the  leg 
have  become  sufficiently  developed.  Any- 
thing that  weakens  the  patient  generally 
tends  to  produce  flat-foot,  as  too  rapid 
growth,  the  occurrence  of  acute  fevers,  &c. 
Infantile  paralysis  of  the  leg  produces  flat- 
foot  as  soon  as  the  patient  begins  to  walk. 
The  writer  finds  that  two  out  of  every  three 
patients  with  lateral  curvature  of  the  spine 
have  flat-foot  of  varying  degrees  of  severity. 
Flat-foot  is  intimately  associated  with 
knock-knee,  and  the  one  may  induce  the 
other,  or  both  may  commence  simultane- 
ously. Injury  or  chronic  disease  of  one  leg, 
throwing  extra  work  on  the  sound  limb, 
will  frequently  induce  flat-foot  in  the  latter. 

Pathology. — When  flat-foot  is  due  to 
general  muscular  weakness,  there  is  at  first 
a  simple  relaxation  of  the  tarsus  with  slight 
displacement  downwards  of  the  scaphoid, 
which  can  be  easily  replaced  when  the  feet 
are  taken  off  the  ground,  or  by  standing 
with  the  heels  raised.  In  time,  the  scaphoid 
becomes  more  and  more  thrust  inwards  and 
■downwards  till  it  is  partially  dislocated ; 
this  sub-luxation  is  accompanied  by  more 
•or  less  displacement  of  the  inner  cuneiform 
bone  and  the  astragalus.  The  articular 
surfaces  of  the  scaphoid  and  adjacent  bones 
become  so  altered  that  complete  replace- 
ment is  no  longer  possible.  When  the 
tarsus  has  become  so  distorted,  the  muscles 
of  the  leg  and  sole   may  in  time  recover 


I  their   strength,  but  are  unable   ib  restore 

i  the  depressed  arch  of  the  foot.     While  the 

muscles  are  weak  and  unable  to  support  the 

plantar  arch,  undue  pressure  and  tension 

I  are  thrown  upon  the  ligaments  and  tendons 

j  in  the   foot,  which  become  irritated   and 

!  painful.     In  some  cases,  so  much  irritation 

;  is  produced  that  the  articulations  between 

:  the  scaphoid  and  the  inner  cuneiform  in 

front  and  the  astragalus  behind  become  ia- 

flamed,  and  ankylosis  results. 

Symptoms. — ^As  already  mentioned,  flat- 
foot  is  a  very  general  term  and  includes 
everything  from  a  slight  relaxation  of  the 
plantar  arch  to  extreme  cases  where  the 
internal  malleolus  touches  the  ground,  as  in 
some  cases  of  infantile  paralysis.  In  severe 
cases  there  may  be  scarcely  any  pain  or 
discomfort,  except  that  of  wearing  down 
the  inside  of  the  boot  in  an  unusual  way, 
which  may  be  accompanied  by  a  sort  of 
waddling  gait  in  walking ;  while  a  patient 
with  but  very  slight  flat-foot  may  suffer 
constant  severe  aching  or  acute  pain  over 
the  whole  inner  aspect  of  the  plantar  arch, 
extending  upwards  over  the  dorsum  of  the 
foot  and  frequently  even  up  the  legs  to  the 
knee  or  beyond. 

Treatment. — With  a  view  to  treatment 
cases  of  flat-feet  may  be  divided  into  three 
groups  : — 

(1)  Cases  in  which  it  is  possible  to 
restore  the  foot  completely  to  the  normal 
shape  by  passive  manipulation,  without  any 
decided  force  being  employed. 

(2)  Cases  in  which  the  tarsal  bones 
have  become  more  or  less  fixed  in  their 
displacement  by  fibrous  ankylosis,  shortened 
ligaments  or  osseous  deformity,  and  which 
require  operative  interference  under  anaes- 
thetics. 

(3)  Intermediate  cases,  in  which  pa/rtial 
restoration  of  the  normal  plantar  arch  is 
possible  by  passive  manipulation.  Groups 
(1)  and  (3)  require  (a)  the  restoration  and 
maintenance  of  the  previously  depressed 
plantar  arch,  and  (6)  the  strengthening  and 
approximation  of  the  parts  that  support  the 
normal  instep. 

(a)  Boots  really  shaped  to  the  form  of 
the  feet  should  be  worn,  made  from  an 
outline  drawn  round  the  foot  while  the 
patient  is  standing  with  the  toes,  especially 
the  great  one,  well  spread  out  inside  the 
stocking,  so  that  the  inner  margin  of  the 
foot  is  nearly  straight  and  parallel  with 
that  of  its  fellow.  It  is  essential  that  the 
outer  portion  of  the  sole  should  also  touch 
the  ground  through  the  boot,  which  in  aU 
severe  cases  should  be  made  without  a  heel, 
and  with  the  '  waist '  stiff,  since  the  chief 


Fomentations 


549 


motion  of  the  foot  during  walking  takes 
place  at  the  metatarso-phalangeal  articu- 
lations, and  not  in  the  arch  of  the  foot.  A 
wedge-shaped  pad,  with  the  straight  side 
forming  the  base,  and  corresponding  in 
size  to  the  normal  hollow  of  the  plantar 
arch,  is  fixed  inside  the  boot.  The  best 
materials  for  the  pad  are  superimposed 
layers  of  felt  or  horsehair,  firmly  packed  in 
a  suitably  shaped  leather  case.  Steel  springs 
or  soHd  india-rubber  pads  cause  too  much 
discomfort,  if  they  be  fairly  brought  against 
the  depressed  plantar  arch.  In  no  case  is 
the  pad  to  extend  right  across  the  '  waist ' 
of  the  boot,  as  this  at  once  interferes  with 
the  normal  transverse  plantar  arch.  The 
boot  being  made  without  heel,  the  pad  has 
the  same  effect  in  it  as  on  the  ground.  The 
boot  must  be  laced,  as  the  pad,  to  be  effi- 
cient, should  be  well  braced  up  against  the 
plantar  arch.  In  more  severe  cases,  if  the 
foot  stiU  treads  over,  it  is  necessary  to  have, 
in  addition  to  these  properly  made  boots, 
an  outside  leg-iron  to  below  the  knee,  fixed 
to  the  boot,  with  a  triangular  leather  band 
on  the  inside,  attached  to  the  sole  and  fas- 
tened round  the  iron.  "Where  possible, 
these  irons  should  be  avoided,  as  they  in- 
terfere so  much  with  the  use  of  the  feet. 

(6)  To  strengthen  and  approximate  the 
parts  that  support  the  plantar  arch,  syste- 
matic exercise  is  most  useful.  Walking 
forwards  and  backwards  bare -footed  on  the 
toes,  with  the  heels  moderately  raised,  for 
100  steps,  several  times  daily,  is  easily 
carried  out  and  is  very  efficient ;  so  also  is 
walking  on  the  outside  edge  of  the  feet, 
with  the  soles  directed  inwards  and  sHghtly 
forwards. 

Anything  causing  cold  feet  must  be  re- 
moved, such  as  tight  garters  worn  above  or 
below  the  knee,  which  should  be  replaced 
by  suspenders  attached  to  a  band  round 
the  pelvis.  The  circulation  of  the  lower 
extremities,  if  languid,  must  be  promoted 
by  extra  clothing  if  necessary,  and  by  warm 
baths,  followed  by  rapid  cold  sponging  and 
good  friction  in  drying.  If  the  leg  muscles 
are  very  weak,  massage  for  half  an  hour 
twice  daily  should  be  employed.  See  Mas- 
sage. 

If  any  knock -knee  is  present,  this  should 
be  corrected  at  the  same  time. 

In  group  (2),  where  the  displacement  of 
the  plantar  arch  is  immovable,  forcible 
breaking  down  of  the  adhesions  imder 
anaesthetics  should  be  done,  and  the  patient 
kept  in  bed  for  a  few  days,  when  the  treat- 
ment advised  for  groups  (1)  and  (3)  should 
be  applied.  Severer  operative  measures, 
such   as  the  removal  of  a  wedge-shaped 


piece  of  bone  from  the  tarsal  arch  under 
antiseptic  precautions,  do  not  appear  justi- 
fiable to  the  writer,  who  has  not  yet  seen 
a  case  which  offered  any  reasonable  pro- 
bability of  this  treatment  being  of  perma- 
nent benefit  to  the  mutilated  patient.  See 
Club-Foot  (TaUpes  Valgus). 

Bernard  Eoth. 


FLOATING    TUMOURS.     See 

DOMiNAL  Tumours,  Diagnosis  of. 


Ab- 


FOMENTATIONS.— A  combination  of 
heat  and  moisture,  in  the  form  of  a  fomenta- 
tion, is  one  of  the  most  soothing  and  at  the 
same  time  one  of  the  most  efficient  thera- 
peutic agents  which  can  be  applied  to  in- 
flamed parts.  The  tensive  pain  of  inflamed 
parts  is  relieved,  possibly  by  relaxing  tissues 
and  so  reducing  tension,  whilst  the  severity 
and  extent  of  the  inflammation  may  be 
diminished  and  the  formation  of  pus  pre- 
vented. The  beneficial  effects  of  fomenta- 
tions on  cutaneous  and  subcutaneous  in- 
flammations are  striking  and  apparent,  but 
deeper  parts,  the  internal  organs,  are  not 
beyond  the  reach  of  their  influence ;  they 
cause  relaxation  of  spasm,  as  in  renal  and 
hepatic  colic,  and  they  influence  inflam- 
mations, as  in  acute  cystitis,  orchitis,  &c. 
When  suppuration  has  taken  place,  fomenta- 
tions are  sometimes  recommended,  on  the 
ground  that  they  will  hasten  the  advance  of 
pus  towards  the  surface ;  this  is  undoubtedly 
correct,  but  it  is  equally  certain  that  the 
knife,  rather  than  a  fomentation,  is  to  be 
recommended,  for  by  its  means  the  pus 
may  be  evacuated  at  once  and  further 
destruction  of  tissue  arrested,  whilst  the 
natural  process,  accelerated  as  it  is  by 
fomentations,  involves  the  breaking  down 
of  all  the  tissues  lying  between  the  abscess 
and  the  surface.  But  when  the  abscess  has 
been  opened,  and  the  tension  of  accumu- 
lated matter  removed,  the  inflammation 
will  tend  to  subside,  and  then  fomentations 
are  very  useful,  as  they  hasten  the  resolu- 
tion of  the  inflammatory  products. 

When  the  skin  of  the  inflamed  part  is 
not  broken,  soft  flannel,  wrung  out  of  boil- 
ing water,  or  spongiopiHne,  similarly  treated, 
makes  good  fomentations,  but  if  the  inflamed 
area  be  also  wounded,  antiseptic  fomenta- 
tions are  preferable ;  two  or  three  folds  of 
boracic  lint  or  a  thick  piece  of  salicylic  wool, 
steeped  in  boiling  water,  and  thoroughly 
wrung  out,  make  admirable  antiseptic  fo- 
mentations. Whatever  material  be  used  it 
must  be  covered  over  with  a  piece  of  oil-silk 
or  macintosh  cloth  of  larger  size  than  itself, 
in  order  to  retain  the  moisture,  ^.nd  this. 
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again,  must  be  covered  with  a  thick  layer 
of  cotton  wool,  in  order  to  retain  the  heat ; 
the  whole  application  should  be  fixed  in 
position  by  some  form  of  bandage,  which  is 
easily  applied  and  easily  removed  without 
causing  the  patient  much  disturbance.  For 
the  limbs  the  many-tailed  bandage  is  the 
best.  The  external  covering  of  cotton  wool 
is  most  important,  for  without  it  the  heat 
of  the  fomentation  would  be  quickly  lost, 
and  even  with  it  the  loss  is  so  rapid  that 
it  is  desirable  that  fomentations  should  be 
changed  every  hour  or  two  hours. 

Fomentations  should  be  wrung  as  dry 
as  possible,  for  they  can  then  be  borne  by 
the  skin  at  a  higher  temperature  than  when 
the  moisture  has  not  been  so  thoroughly 
expelled. 

To  make  a  fomentation  the  cloth  should 
be  placed  in  a  'wringer,'  consisting  of  a 
piece  of  stout  towelling  with  a  rod  at  each 
end,  and  boiling  water  poured  over  it  into 
a  basin ;  the  fomentation  should  then  be 
squeezed  dry  by  twisting  the  rods  in  oppo- 
site directions ;  in  the  absence  of  the  wringer 
an  ordinary  towel  answers  very  well.  The 
fomentation  should  be  carried  to  the  patient 
in  the  wringer  and  at  once  applied. 

Fomentations  are  often  used  as  vehicles 
for  applying  other  therapeutic  agents ;  thus, 
if  a  strong  counter-irritant  effect  is  desired, 
20  or  30  minims  of  turpentine  may  be 
sprinkled  on  the  fomentation;  if  an  ano- 
dyne effect  be  required,  one  or  two  drachms 
of  the  tincture  of  opium  or  belladonna  may 
be  sprinkled  on  the  fomentation,  or  equal 
parts  of  the  extract  of  belladonna  and 
glycerine  may  be  first  smeared  over  the 
inflamed  part,  and  then  the  fomentation  be 
applied.  In  some  cases  the  effect  of  heat 
without  the  relaxation  of  tissue  produced 
by  an  ordinary  fomentation  is  desired,  and 
then  bran,  chamomile  heads,  or  sand  heated 
in  a  pan  over  the  fire  and  poured  into  suit- 
able bags,  may  be  appHed  over  the  affected 
parts.  These  applications  are  especially 
effective  in  relaxing  muscular  spasm  and 
relieving  its  attendant  pain. 

-     BiLTON  Pollard. 

FOOT,  Amputations  in  the. — Much 
of  what  has  been  already  said  in  reference 
to  the  methods  of  amputating  the  fingers, 
applies  equally  to  the  corresponding  opera- 
tions on  the  toes.  Partial  amputations,  ex- 
cepting that  of  the  great  toe,  are  seldom, 
if  ever,  performed,  the  stumps  resulting 
being  short,  useless,  and  inconvenient,  from 
their  tendency  to  upward  projection.  The 
distal  phalanx  of  the  great  toe  is,  however, 
occasionally  removed ;   but  it  is  important 


to  preserve  as  much  as  possible  of  the  great 
toe,  so  much  of  the  weight  of  the  body 
being  thrown  upon  it.  Previously  to  the 
operation,  it  is  desirable  to  render  the  part 
anaemic  by  the  apphcation  of  an  Esmarcb 
bandage.  An  assistant  then  draws  aside  the 
adjacent  toes  by  means  of  a  loop  of  bandage 
over  them ;  and  the  surgeon,  forcibly  flexing 
the  distal  on  the  proximal  phalanx,  makes 
a  transverse  incision  with  a  narrow-bladed 
straight  bistoury  or  scalpel,  exposing  the 
joint.  Continuing  the  forcible  flexion,  the 
knife  is  inserted  behind  the  distal  phalanx 
and  a  plantar  flap  is  cut  from  behind  for- 
wards. Amputation  in  the  continuity  of  the 
first  phalanx  can  be  done  either  by  the  cir- 
cular, or  by  antero-posterior  or  lateral  flaps 
made  by  transfixion.  The  latter  plan  is  the 
one  the  writer  prefers,  as  there  is  less  risk 
of  a  plantar  cicatrix.  The  bone  should  be 
divided  with  a  pair  of  cutting  pliers.  For 
the  metatarso -phalangeal  amputations,  the 
oval  method,  as  abeady  described,  is  the  one 
most  suitable.  In  the  amputation  of  the 
great  toe,  it  must  be  borne  in  mind  that 
owing  to  the  size  of  the  head  of  the  meta- 
tarsal bone,  care  should  be  taken  to  make 
ample  provision  for  covering  it,  and  that 
this  can  best  be  done  by  bringing  the  oval 
incision  well  on  to  the  first  phalanx. 

In  cases  where  the  removal  of  the  meta- 
tarsal bone  of  the  great  toe  is  indicated,  it  is 
well,  in  order  to  preserve  the  insertion  of 
the  peroneus  longus,  if  possible,  not  to  dis- 
articulate, but  to  divide  with  cutting-phera 
or  saw,  which  should  be  done  obUquely,  to 
prevent  any  angular  projection  of  the  edge 
of  the  bone.  In  operations  on  the  toes  the 
surgeon  must  remember  that  the  joints  are 
more  deeply  situated  than  the  corresponding 
articulations  in  the  fingers.  The  following 
points  should  be  observed  in  complete  or 
partial  amputation  of  the  toes: — (1)  All 
methods  of  amputation  should  be  rejected 
fi:om  which  a  plantar  cicatrix  may  result ; 
(2)  the  most  suitable  method  in  the  ampu- 
tation of  all  the  phalanges  is  by  two 
curved  incisions — a  dorsal  ajid  a  plantar 
— by  which  means  the  largest  available 
amount  of  integument  can  be  obtained 
to  cover  the  heads  of  the  metatarsal 
bones  ;  (3)  in  the  metatarso  -  phalajigeal 
amputations  the  oval  method  should  be 
adopted,  and  the  dorsal  incision  should  be 
commenced  well  behind  the  point  where 
the  bone  is  to  be  either  divided  with  a 
cutting-pHers  or  disarticulated ;  (4)  in  this 
particular  group  of  amputations,  disarticula- 
tion should  be,  if  possible,  avoided,  and  this 
is  especially  important  in  dealing  with  the 
great  toe ;  (5)   in  dividing  the   metatarsal 
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"bones,  let  those  of  the  great  and  little  toe 
be  cut  obliquely,  to  avoid  any  sharp  pro- 
jection of  the  edge  of  the  bone  against  the 
skin  ;  and  (6)  let  the  comparatively  greater 
depth  of  the  joints  of  the  toes  than  of  those 
of  the  fingers  be  borne  in  mind. 

Amputations  through  the  Tarso- 
metatarsal Articulation. — The  method 
now  preferred  is  that  of  Lisfranc,  which  is  an 
improvement  on  the  somewhat  complicated 
procedure  of  Mr.  Hey,  of  Leeds.  Lisfranc, 
having  determined  the  line  of  the  incision, 
which  is  taJien  from  a  point  immediately 
behind  the  spur  of  the  fifth  metatarsal 
bone,  on  the  outside,  to  a  point  behind 
the  projection  at  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  on  the  inside, 
makes  a  curved  incision  with  a  strong 
scalpel,  which  should  reach  to  a  point 
three-quarters  of  an  inch  below  the  centre 
of  the  line  corresponding  to  the  articula- 
tion, its  convexity  directed  forwards  from 
one  point  to  the  other.  The  incision 
should  not  be  brought  lower  down  than  the 
point  indicated,  otherwise  the  cicatrix  would 
be  drawn  too  far  back  on  the  face  of  the 
stmnp,  owing  to  the  retraction  of  the  plantar 
flap.  In  this  incision  the  integument  alone 
is  divided.  A  second  incision  made  a  Httle 
behind  the  first,  and  on  a  level  with  the 
retracted  skin,  divides  the  extensor  tendons 
and  dorsal  ligaments  over  the  articulations 
of  the  5th,  4th,  and  3rd  metatarsal  bones, 
assuming  the  operation  to  be  on  the  right 
foot.  Jn  continuing  this  incision  to  divide 
the  interosseous  ligaments,  since  the  2nd 
metatarsal  is  wedged  in  between  the  in- 
ternal and  external  cuneiform  bones,  its  posi- 
tion must  be  borne  in  mind  in  disarticulat- 
ing. The  joint  between  the  1st  metatarsal 
and  internal  cuneiform  bone  is  then  opened, 
thus  completing  the  disarticulation.  The 
interosseous  ligaments  being  freely  divided, 
two  lateral  incisions  are  made  from  behind 
forwards,  their  length  corresponding  as 
nearly  as  possible  to  half  the  circumference 
of  the  foot  at  the  tarso-metatarsal  articula- 
tion. Grasping  the  condemned  portion  of 
the  foot,  the  surgeon  forcibly  extends  it  and 
cuts  the  plantar  flap  from  behind  forward, 
keeping  as  close  as  possible  to  the  bone. 
In  forming  the  flap,  its  edges  should  be 
sloped  in  order  to  facilitate  subsequent 
adaptation.  The  vessels  requiring  Ugature 
are  the  dorsaUs  pedis  and  the  plantar 
ajilieries.  Haemorrhage  having  been  arrested, 
the  edges  of  the  wound  are  brought  to- 
gether by  means  of  numerous  points  of  in- 
terrupted suture. 

Of  the  foregoing  operation  an  account  of 
«>  modification  practised  by  the  late  Prof. 


B.  Wm.  Smith  was  published  by  the  writer 
some  time  ago,  in  which  he  claimed  as  an 
advantage  the  preservation  of  the  two 
anterior  points  of  support— namely,  the  ball 
of  the  great  toe,  and  the  base  of  the  5th 
metatarsal  bone.  The  importance  of  this 
is  obvious.  The  operation  is  performed  by 
making  an  obHque  incision  across  the  four 
lesser  metatarsal  bones,  commencing  about 
three-quarters  of  an  inch  in  firont  of  the 
base  of  the  5th  metatarsal  bone,  and  in  a 
direction  towards  the  metatarso -phalangeal 
articulation  of  the  great  toe.  The  incision 
should  be  made  down  to  the  bones  and 
another  incision  should  then  be  made  at 
the  centre  of  the  first  one,  but  at  right 
angles  to  it,  upwards  and  inwards,  for 
about  an  inch  or  an  inch  and  a  quarter.  The 
tissues  at  each  side  of  the  second  incision 
should  then  be  dissected  off  the  bones,  and 
these,  thus  freely  exposed,  should  be  ob- 
liquely divided  close  to  their  proximal  arti- 
culations with  a  small  saw  or  fine  forceps. 
The  flap  should  be  taken  altogether  from 
the  sole  of  the  foot. 

In  the  case  of  a  crushed  foot,  it  would  be 
best  to  dissect  up  such  dorsal  and  plantar 
flaps  as  might  be  possible,  and  then  to 
apply  a  saw  at  any  convenient  spot,  either 
in  the  metatarsus  or  tarsus. 

Chopart's  Medio-tarsal  Amputation. 
This  operation  is  a  disarticulation  through 
the  tarsus  between  the  os  calcis  and  cuboid 
on  the  one  side,  and  the  astragalus  and 
scaphoid  on  the  other.  As  guides  to  the 
articulation  there  are  two  landmarks — 
one,  on  the  inside,  a  point  immediately 
behiad  the  tubercle  of  the  scaphoid ;  and 
the  other,  on  the  outside,  a  point  midway 
between  the  spur  at  the  base  of  the  5th 
metatarsal  bone  and  the  external  malleolus. 
These  two  points  determined,  the  surgeon 
grasps  and  extends  the  foot,  and  making  a 
lunated  incision  between  them,  carries  it 
arched  forwards  three  quarters  of  an  inch 
below  the  articulation.  The  flap  then  is 
dissected  back  and  the  articulation  opened. 
Two  lateral  incisions  are  next  made,  as  in 
Lisfranc 's  operation,  to  guide  the  operator 
in  forming  the  plantar  flap,  which  is  made 
by  cutting  fi:om  behind  forwards  and  keep- 
ing quite  close  to  the  bones.  It  has  been 
recommended  to  make  the  plantar  flap 
first,  which  is  done  by  cutting  from  with- 
out inwards,  the  flap  extending  to  the 
heads  of  the  metatarsal  bones.  Gate 
should  be  taken  to  avoid  a  mistake  some- 
times made  of  confounding  the  articu- 
lation between  the  scaphoid  and  cuneiform 
bones  with  the  astragalo- scaphoid  joint. 
This  is   done    by  remembering    that    the 
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articulation  lies  behind  the  tubercle  of  the 
scaphoid,  and  not  in  front  of  it.  Professor 
von  Langenbeck  recommends  preliminary 
tenotomy  of  the  tendo  AchiUis,  to  prevent 
the  retraction  of  the  plantar  flap  bringing 
the  cicatrix  on  the  front  of  the  stump ; 
but  if  the  plantar  flap  be  made  sufficiently 
long,  as  already  described,  there  is  no  ne- 
cessity for  such  a  procedure.  The  arteries 
/equiring  ligature  are  the  plantar  vessels 
and  the  dorsaUs  pedis,  as  in  Lisfranc's 
operation,  and  the  same  method  is  adopted 
of  bringing  the  edges  of  the  wound  to- 
gether by  points  of  interrupted  suture. 

Other  defects  in  Chopart's  amputation 
have,  it  is  stated,  been  observed ;  these  are 
a  tendency  to  eversion  or  valgus  of  the  re- 
mains of  the  foot,  to  displacement  of  the 
heel  upwards  and  backwards,  liability  to 
ulceration  on  the  cicatrix,  from  its  being 
drawn  downwards  on  the  face  of  the  stump, 
and  to  the  subsequent  supervention  of 
caries  in  the  os  calcis.  These  alleged  de- 
fects of  Chopart's  operation  the  writer  has 
not  observed  ;  though  he  can  easily  under- 
stand the  probability  of  their  occurrence  if 
the  plantar  flap  be  not  made  of  sufficient 
IcAgth.  It  is  necessary  to  make  allowance 
for  the  retraction  of  the  plantar  tissues 
which  takes  place  to  a  greater  or  less  extent 
after  Chopart's  operation. 

William  Stokes. 

FOOT,  Dislocation  of  the.  See  Ankle, 
Dislocations  at  the. 

FOOT,  Dislocations  of  Bones  of  the. 

Cuboid,  Dislocation  of. — From  the  strong 
plantar  ligaments  connected  with  this  bone, 
and  the  powerful  tendon  grooving  it,  one 
might  infer  that  dislocation  would  be  a 
most  exceptional  injury.  There  is  no  re- 
corded case  of  uncomplicated  dislocation ; 
but  there  are  two  specimens  in  the  Musee 
Dupuytren  of  partial  displacement  down- 
wards associated  with  dislocation  of  the 
astragalus. 

Cuneiform  Bones. — Dislocation  of  these 
bones  is  rare,  and,  when  it  does  occur,  is 
determined  by  their  shape  in  an  upward 
direction.  The  internal  cuneiform  is  the 
most  frequently  dislocated  in  an  upward 
and  inward  direction,  a  position  due  in  part, 
no  doubt,  to  the  action  of  the  tibiaHs  anticus 
muscle.  Astley  Cooper  records  two  cases, 
and  Smith  another,  which  were  left  unre- 
duced. Nelaton,  for  a  compound  dislocation, 
removed  the  bone.  All  these  patients  re- 
covered with  useful  feet.  To  effect  reduction 
the  great  toe  should  be  drawn  forcibly  out- 
wards, and  the  bone  then  pressed  into  its 


place  ;  but  any  difficulty  in  reduction  or  any 
tendency  to  reluxation  should  suggest  to 
the  surgeon  the  propriety  of  dividing  the 
tibiaHs  anticus  tendon. 

Scaphoid  Bone  of  the  Foot. — A  simple 
dislocation  upwards  has  been  recorded  by 
Walker.  A  bricklayer,  jumping  from  one 
wall  to  another,  alighted  on  his  toes  and  fell 
forward.  The  scaphoid  formed  a  prominence 
on  the  dorsum,  and  a  depression  existed 
where  its  tuberosity  should,  normally,  have 
projected.  By  drawing  the  foot  forcibly 
downwards  and  pressing  with  his  thumbs, 
the  surgeon  reduced  the  bone  with  a  click. 
Bryant  mentions  a  similar  case  from 
Birkett's  practice,  which  was  also  reduced; 
and  Smith  an  unreduced  case  which  he  saw 
some  years  after  the  accident.  Piedagnel 
has  recorded  a  compound  dislocation  down- 
wards, complicated  with  fracture,  for  which 
amputation  of  the  foot  was  performed. 

Scaphoid  and  Astragalus.  —  These 
bones  are  occasionally  dislocated  together 
upwards  and  outwards.  Burnett  has  related 
a  case  caused  by  a  gentleman,  when  hunting, 
taking  a  fence  with  his  foot  pressed  strongly 
against  the  outer  edge  of  the  stirrup.  The 
dislocation  was  compound,  and  the  bones 
were  reduced  by  pressure.  B.  Anger  ha& 
recorded  a  somewhat  similaj:  case.  For 
dislocations  of  the  astragalus  see  Astra- 
galus, Dislocations  of  the. 

Smith's  Dislocation  of  the  Foot. — 
E.  W.  Smith  first  described  a  dislocation 
of  all  the  metatarsal  bones,  together  with 
the  internal  cuneiform,  and  explained  the 
adhesion  of  this  tarsal  bone  to  its  metatsirsal 
as  due  to  the  tibiahs  anticus  and  peroneus 
longus  tendons  being  partly  attached  on 
either  side  of  the  articulation.  The  foot 
was  shortened  an  inch ;  a  ridge  due  to  the 
displaced  bones  occupied  the  dorsum  of  the 
foot;  the  plantar  surface  of  the  foot  was 
convex  transversely  and  from  before  back- 
wards, and  looked  inwards.  Dissection 
showed  the  bones  to  be  displaced  upwards 
and  backwards.  Smith  describes  two  un- 
reduced cases  of  long  standing ;  Dupuytren 
one  which  he  reduced;  and  Bryant  two 
cases,  one  of  which  was  displaced  inwards. 

The  writer  proposes  to  term  this  peculiar 
displacement  Robert  Small's  dislocation, 
in  remembrance  of  that  distinguished 
Dublin  surgeon. 

Tarso-Metatarsal  Dislocations. — The 
metatarsal  bones  may  be  dislocated  together 
upwards,  downwards,  inwards,  or  outwards. 
They  may  be  also  dislocated  singly,  or  in 
groups  of  two,  three,  or  four ;  and,  rarely, 
some  may  be  dislocated  in  one  direction, 
whilst   others   are   dislocated   in    another 
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These  injuiies  are  caused  by  falls  from 
a  height  on  the  toes  (the  way  in  which 
Smith's  dislocation  is  usually  caused),  or 
more  frequently  by  crushing  accidents. 
Many  have  been  for  a  time  overlooked, 
on  account  of  swelhng.  The  shortening  of 
the  foot  in  front  of  the  ankle  and  loss  of 
the  arch,  prominence  of  the  bones,  and  de- 
flection of  the  toes,  are  the  principal  signs 
of  dislocation  of  all  the  bones.  In  single 
dislocation  the  projecting  bone  is  generally 
evident,  and  the  toe  is  shortened.  In  many 
cases  extension  has  failed  to  produce  reduc- 
tion, but  useful  feet  have  remained.  Hitzig 
has  analysed  29  cases;  13  were  of  single 
bones,  and  16  of  the  entire  metatarsus ; 
11  of  the  latter  were  displaced  upwards. 

Toes,  Dislocations  of. — Metatarso-pha- 
langeal  dislocations  are  the  most  frequent ; 
but  inter-phalangeal  displacements  occa- 
sionally take  place.  Malgaigne  records 
three  instances  of  dislocation  of  all  the 
toes — two  upwards,  and  one  compound  and 
outwards.  The  latter  necessitated  excision 
of  the  end  of  the  first  metatarsal  bone 
before  reduction  could  be  effected.  The 
same  author  has  collected  19  cases  of  dis- 
location of  the  great  toe,  all  of  which 
occurred  in  males.  It  may  take  place  up- 
wards and  backwards,  upwards  and  in- 
wards, or  upwards  and  outwards.  The 
first  form  is  the  most  common,  and  is 
often  as  difficult  to  reduce  as  dislocation 
of  the  thumb,  for  similar  reasons.  The 
treatment  is  the  same  as  for  metacarpo- 
phalangeal dislocation  of  the  thumb. 

SUBASTRAGALOID     DISLOCATION    OF    THE 

Foot. — A  displacement  which  leaves  the 
astragalus  in  its  normal  relation  to  the  tibia 
and  fibula,  but  carries  away  aU  the  other 
bones  of  the  foot  in  a  definite  direction,  is 
a  not  infrequent  accident.  Much  confusion 
has  existed  concerning  these  subastragaloid 
dislocations,  which,  till  somewhat  recently, 
were  altogether  overlooked  and  confounded 
with  dislocations  proper  of  the  astragalus, 
luxations  of  the  os  calcis,  and  midtarsal 
dislocations.  The  head  of  the  astragalus 
is  not  firmly  bound  to  the  scaphoid,  there 
being  no  inferior  hgament  uniting  them, 
and  but  a  comparatively  weak  superior  one ; 
hence,  except  for  the  support  of  other  bones, 
this  joint  offers  little  resistance  to  disloca- 
tion. With  the  OS  calcis  the  astragalus  is 
united  by  a  strong  interosseous  ligament; 
but  above  there  is  a  kind  of  mortise-like 
locking  between  it  and  the  tibia  and  fibula, 
which,  it  is  not  difficult  to  understand,  might 
often  bear  the  strain  of  injury  better  than 
its  Hgamentous  connections  with  the  cal- 
caneum.   In  this  accident  the  foot  separates 


from  the  astragalus  at  the  calcaneo-astraga- 
loid  and  astragalo-scaphoid  joints. 

Subastragaloid  dislocation  of  the  foot 
may  take  place  in  four  directions — inwards, 
outwards,  bacTcwards,  and  forwards,  of 
which  the  first-named  is  the  most  common. 
These  dislocations  are  very  rarely  complete 
— that  is  to  say,  the  articulating  facets  of 
the  OS  calcis  are  not  entirely  removed  from 
contact  with  those  of  the  astragalus. 

Subastragaloid  dislocations  may  be  dis- 
tinguished from  enucleations  of  the  as- 
tragalus by  the  head  of  the  bone  being  felt 
at  its  normal  distance  from  the  tibia  and 
malleoli ;  by  the  fact  that  none  of  its  upper 
articular  surface  is  to  be  detected  projecting 
beneath  the  skin ;  and  by  the  existence  of 
movements  of  flexion  and  extension  at  the 
ankle-joint.  From  dislocations  of  the  cal- 
caneum  they  are  to  be  diagnosed  by  ob- 
serving that  the  whole  foot  is  turned  in  the 
same  direction  as  that  bone,  and  that  the 
head  of  the  astragalus  has  escaped  from  its 
socket.  Dislocations  of  the  ankle-joint  are 
unaccompanied  by  the  prominence  caused 
by  the  displaced  head  of  the  astragalus,  and 
the  movements  of  the  joint  are  lost. 

E.  Clement  Lucas. 

FOOT,  Fractures  of  Bones  of  the.— 
Astragalus. — Though  not  very  rarely  dis- 
located, the  astragalus  is  but  seldom  frac- 
tured; some  clear  examples,  however,  of 
this  injury  have  been  recorded.  Doubtless 
fracture  is  sometimes  present,  though  it 
is  masked  by  the  enclosed  situation  of  the 
bone,  or  by  injury  of  the  surrounding  parts. 
It  is  usually  caused  by  falls  from  a  height 
on  the  feet,  and  may  involve  any  part  of 
the  bone — its  neck,  general  mass,  or  pos- 
terior portion.  It  is  often  accompanied  by 
dislocation.  The  writer  lately  met  with  a 
case  in  which,  together  with  a  partial  dis- 
location, so  that  the  bone  was  rotated  on  its 
antero-posterior  axis  in  such  a  way  that  its 
inferior  surface  presented  directly  inwards, 
there  existed  a  fracture  of  its  internal 
border.  This  injury  may  be  combined  with 
fracture  of  the  malleoli. 

Sym^ptoms. — Pain  on  pressure,  or  on 
any  attempt  to  bear  weight  on  the  foot,  the 
presence  of  crepitus  on  movement,  com- 
bined with  an  absence  of  injury  to  other 
parts,  and  diminished  height  of  the  maUeoH 
from  the  ground,  would  be  the  most  marked 
signs  of  this  injury.  Sometimes  the  de- 
tached fragment  has  been  found  protruding 
under  the  skin.  But  when  other  tarsal 
}  bones  are  injured,  and  when  swelling  is 
1  considerable,  an  exact  diagnosis  cannot  be 
!  made. 
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The  only  treatment  generally  required 
is  to  subdue  inflammation  by  position,  rest, 
and  cold  applications,  and  subsequently  to 
maintain  rest  by  a  weU-adjusted  splint,  or  a 
light  case  of  plaster  of  Paris.  If  any  portion 
of  the  bone  is  protruded  and  cannot  be  re- 
placed, it  may  be  necessary  to  remove  it. 
This  operation  should  be  performed  with 
very  careful  antiseptic  precautions.  It  is 
best,  however,  to  postpone  interference  till 
the  swelling  and  inflammation  following 
the  accident  have  subsided.  As  some  stiff- 
ness is  very  likely  to  remain,  a  guarded 
prognosis  should  be  given ;  and  the  foot 
should  be  placed  at  a  right  angle  with  the 
leg,  so  that  the  heel,  when  the  patient  is 
allowed  to  walk,  may  be  easily  brought  to 
the  ground. 

Calcaneum. — This  bone  may  be  frac- 
tured either  by  direct  violence,  as  the  pas- 
sage of  a  wheel  over,  or  the  fall  of  a  heavy 
weight  upon,  the  foot,  by  a  fall  on  the  feet,  or 
by  muscular  action.  The  fracture  may  take 
any  direction,  or  involve  any  part  of  the 
bone.  When  due  to  direct  violence  it  is 
often  extensively  comminuted,  and  accom- 
panied by  great  injury  to  the  soft  parts  of 
the  foot.  Sometimes,  though  rarely,  it  is 
compound.  "When  the  result  of  muscular 
action,  it  involves  the  part  of  the  bone  lying 
behind  the  astragalus,  and  the  fragment, 
variable  in  size,  is  drawn  upwards — some- 
times sHghtly,  but  sometimes  to  the  extent 
of  two,  three,  or  even  five  inches,  by  the 
muscles  of  the  calf.  In  fractm-e  of  other 
parts  of  the  bone  displacement  is  usually 
very  sHght,  the  fragments  being  held  toge- 
ther by  their  connection  with  the  surround- 
Ing  fibrous  structures  of  the  foot.  Cases  in 
which  both  calcanea  were  fractured  have 
been  recorded. 

The  symptoms  consist  of  pain,  swelling, 
extravasation  of  blood,  and  crepitus,  pro- 
duced by  grasping  the  heel  and  moving  the 
anterior  part  of  the  foot  upon  it ;  by  fixing 
the  heel  and  flexing  the  anterior  part  of 
the  foot ;  or  by  grasping  the  heel  while  the 
patient  moves  his  toes.  In  cases  of  exten- 
sive comminution  there  is  marked  increase 
in  the  width  of  the  bone  below  the  malleoU, 
and  flattening  of  the  arch  of  the  foot.  When 
the  bone  has  been  severely  crushed,  espe- 
cially if  the  fracture  has  involved  the  sus- 
tentaculum tah,  so  that  the  tendons  have 
been  displaced,  the  strength  and  movements 
of  the  foot  are  considerably  diminished, 
and  there  may  be  a  troublesome  tendency 
to  valgus.  Generally,  however,  in  fracture 
uncomplicated  with  much  displacement, 
satisfactory  recovery  takes  place,  although 
repair  is  very  tedious. 


Treatment,  when  displacement  is  slight, 
consists  in  reducing  inflammation  by  posi- 
tion and  cold  applications,  and  the  subse- 
quent employment  of  a  plaster  of  Paris  or 
leather  splint;  and  allowing  the  patient  tO' 
be  about  on  crutches  for  two  months  or 
more  before  any  weight  is  thrown  upon  the 
foot.  At  a  later  period  much  may  be  done 
by  careful  passive  movements,  after  any 
adhesions  that  may  be  present  have  been 
broken  down.  When  the  fragment  is  dis- 
placed by  the  muscles  of  the  calf,  the  leg 
must  be  flexed  upon  the  thigh  and  the  foot 
extended  on  the  leg,  as  in  rupture  of  the 
tendo-Achillis,  and  retained  in  that  position 
either  by  a  loop  passing  from  the  heel  of 
the  slipper  and  fastened  above  the  knee,  or 
by  the  apparatus  recommended  in  rupture 
of  the  Achillds  tendon. 

Tarsus  and  Metatarsus. — Fractures  of 
the  remaining  parts  of  the  tarsus,  and  of 
the  metatarsus  call  for  no  detailed  notice. 
They  are  always  the  result  of  direct  violence, 
and  are  frequently  compound,  and  attended 
with  considerable  laceration  of  the  soft  parts. 
When  the  fracture  is  simple,  all  that  is  re- 
quired after  adjustment  has  been  effected  is 
a  splint  to  control  the  fragments  and  keep 
them  at  rest.  For  this  purpose  plaster  of 
Paris  is  often  useful.  When  the  soft  struc- 
tures are  lacerated,  or  when  the  bones  are 
comminuted,  care  should  be  taken  to  re- 
move parts  as  sparingly  as  possible.  Yet 
it  must  be  remembered  that  when  the  foot 
has  been  crushed  the  soft  parts  are  often 
more  widely  injured  than  is  at  first  sight 
apparent,  and  extensive  sloughing  of  the 
flaps  will  sometimes  take  place. 

Howard  Marsh. 

FOOT  and  ANKLE,  Diag^iosis  of 
Injuries  and  Diseases  of. — In  diagnosing 
an  injury  about  the  foot  and  ankle  the 
surgeon  must  remember — (I)  certain  bony 
landmarks ;  (II)  what  are  the  common 
injuries ;  (III)  the  chief  points  which  wiU 
help  in  diagnosis. 

I.  Bony  Landmarks. — Malleoli.  —  The 
outer  descends  lower  than  the  inner,  and 
locks  the  joint  in  more  completely,  a  point 
which  makes  opening  the  joint  in  Syme's 
amputation  .more  easy  on  the  inner  side. 
The  tip  of  the  outer  is  about  half  an  inch 
below  and  behind  that  of  the  inner  malleo- 
lus. Their  posterior  borders  are  in  the  same 
plane,  owing  to  the  greater  antero-posterior 
diameter  of  the  internal. 

Foot. — Inner  side. — (1)  Internal  tubero- 
sity of  OS  calcis.  (2)  Tip  of  internal  mal- 
leolus. (3)  Sustentaculum  tali,  one  full 
inch  below  internal  malleolus.    (4)  Tubercle 
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of  scaphoid,  one  full  inch  below  internal 
malleolus  and  a  little  lower  down,  the  gap 
between  (3)  and  (4)  being  filled  by  the 
calcaneo-scaphoid  ligament.  (5)  Tuberosity 
of  the  internal  cuneiform  bone.  (6)  Base 
of  first  metatarsal  bone.  (7)  Head  of  me- 
tatarsal bone  and  sesamoid  bones. 

Outer  side. — (1)  Outer  tuberosity  of  os 
calcis.  (2)  External  malleolus.  (3)  Nearly 
one  inch  below  the  malleolus,  and  a  little 
in  front  of  it  the  peroneal  tubercle,  with  the 
short  tendon  above  and  the  long  below. 
(4)  Base  of  fifth  metatarsal  bone. 

II.  Injuries  Common  in  this  Eeghon. 
These  may,  for  practical  purposes,  be  divided 
into  two  groups. 

A.  Those  without  fracture  or  disloca- 
tion.—  (1)  Sprains.  (2)  Eupture  of  tendo 
AchilHs.     (3)  Slipping  of  tendons. 

1.  Sprains. — Sprains  of  the  ankle  are 
fully  described  under  that  heading ;  it  re- 
mains only  to  point  out  the  chief  points 
which  distinguish  them  from  fracture  or 
dislocation.  Amongst  these  are  the  absence 
of  crepitus  or  bony  deformity,  the  compajra- 
tively  slight  injury,  such  as  a  slip  or  twist 
on  uneven  ground,  the  fact  that  the  patient 
has  very  likely  been  able  to  use  the  foot 
between  the  time  of  the  accident  and  the 
visit  of  the  medical  man,  the  correspondence 
of  measurements  between  bony  points  in 
the  two  limbs. 

2.  Rupture  of  the  tendo  Achillis. — It 
may  be  diagnosed  by  the  comparatively 
tri^dal  violence,  as  the  mere  strain  of  walk- 
ing, dancing,  &c.,  the  feeling  of  a  snap  or  as 
if  a  blow  had  been  struck  on  the  part,  the 
depression  between  the  ruptured  ends,  in- 
creased by  action  of  the  muscles,  &c.  Much 
more  rarely  the  rupture  of  a  tendon  near 
the  ankle  takes  i^lace  in  the  case  of  the 
peronei  or  tibialis  posticus. 

3.  Slipping  of  Tendons. — This  usually 
takes  place  with  the  peronei,  which  most 
frequently  of  all  tendons  in  the  body  get  out 
of  their  grooves.  The  condition  may  be 
diagnosed  by  the  history  of  a  twist  or  slip, 
followed  immediately  by  pain,  swelling,  and 
ecchymosis  along  the  sheath,  and  the  feel- 
ing of  the  tendon  as  it  slips  backwards  and 
forwards  over  the  posterior  edge  of  the  ex- 
ternal malleolus. 

B.  Injuries  accompanied  with  Fractu/re 
or  Dislocation.  —  Those  most  frequently 
met  with  are — (1)  Fracture  of  the  lower 
ends  of  the  fibula  and  tibia,  with  partial 
dislocation  of  the  foot.  (2)  Dislocation  of 
the  astragalus.  (3)  Subastragaloid  disloca- 
tion. (4)  Dislocation  at  the  ankle,  which 
may  take  place  laterally  or  antero-poste- 
riorly,  the  dislocation  outwards  being  most 


common,  and  all  of  these  dislocations  beinjj 
very  liable  to  be  accompanied  by  fractm-e 
of  one  or  other  of  the  bones  of  the  leg.  (5) 
Fracture  of  astragalus.  (6)  Fracture  of  os 
calcis.  (7)  Injury  to  epiphyses,  e.g.  that 
of  the  tibia. 

III.  The  following  are  the  chief  points 
to  which  paying  attention  will  aid  the  prac- 
titioner in  making  out  the  nature  of  an  in  • 
jury  about  the  ankle,  accompanied  with 
fracture  or  dislocation  : — 

1.  The  hind  and  severity  of  the  vio- 
lence— thus,  a  sudden  exertion,  as  in  lawn- 
tennis,  dancing,  running,  &c.,  may  produce 
rupture  of  the  tendo  Achillis,  slipping  of  the 
peronei,  or  sprain  of  the  ankle.  A  slip  on 
uneven  ground,  down  a  bank,  &c.,  may  pro- 
duce a  sprain  or  one  of  the  sHghter  forms  of 
fracture  of  the  malleoH,  with  displacement 
of  the  foot  outwards  or  inwards,  far  more 
frequently  the  former.  More  violent  twists, 
a  direct  blow  upon  the  ankle,  coming  down 
with  the  foot  sideways  after  leaping,  the 
foot  being  caught  and  fixed  while  the  body 
is  free  to  move,  jumping  firom  a  carriage  in 
motion,  and  similar  accidents,  are  much 
more  likely  to  cause  the  severer  forms  of 
Pott's  fracture,  and  dislocation  of  the  as- 
tragalus, or  subastragaloid  dislocation  of 
the  foot. 

2.  Comparison  of  the  two  anlcles  and 
feet.  If  a  depression  is  found  one  or  two 
inches  above  the  external  malleolus,  with 
prominence  of  the  malleolus  on  the  inner 
side,  the  practitioner  will  know  that 
he  is  dealing  with  Pott's  fracture.  If,  in 
addition  to  the  above,  there  is  widening 
between  the  malleoH,  there  is  probably  a 
split  running  through  the  lower  extremity 
of  the  tibia  into  its  inferior  articular  sur- 
face, as  weU  as  a  fracture  of  the  fibula.  If 
the  malleoli  seem  to  have  settled  down  on 
to  the  dorsum,  and  under  the  skin  of  this 
region  is  a  projection  lying  obhquely  in- 
wards or  outwards,  resembling  the  an- 
terior and  rounded,  or  superior  and  troch- 
lear surface  of  the  astragalus,  this  bone  has 
probably  been  dislocated.  If  the  malleoli 
have  not  sunk  down  on  to  the  dorsum,  if 
some  movement  of  the  ankle-joint  remain, 
and  just  in  front  of  the  tibia  the  head  of 
the  astragalus  can  be  felt  rounded  and  pro- 
minent, one  malleolus  projecting  while  the 
other  is  buried  in  a  deep  fossa,  the  foot 
being  inverted  or  everted,  and  no  crepitus 
obtainable,  a  subastragaloid  dislocation  of 
the  foot  laterally  has  probably  taken  place. 

3.  Crepitus. — This  is  often  difficult  of 
detection  in  fractures  of  this  region,  owing 
to  the  rapidity  with  which  the  natural 
fixity  of  the  parts  is  increased  by  swelling, 
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the  great  pain,  and  by  the  fact  that  occa- 
sionally, as  in  Pott's  fracture,  reduction 
may  have  taken  place.  The  following  may 
aid  in  detecting  crepitus: — Pressure  with 
two  fingers  on  either  side  of  the  suspected 
fracture,  e.g.  a  malleolus ;  rotation  of  the 
foot  from  side  to  side ;  keeping  one  finger 
over  the  suspected  site  of  fracture,  and 
making  pressure  at  a  distance  so  as  to 
*  spring '  the  bone  of  the  fibula  at  the  spot 
where  this  is  broken. 

In  the  absence  of  other  symptoms  of 
fracture — e.g.  displacement — where,  after 
severe  injury,  there  is  much  pain,  inabihty 
to  use  the  foot,  and  deep-seated  crepitus, 
fracture  of  the  astragalus  or  os  calcis  may  be 
present.  Where  in  an  apparent  fracture  of 
the  end  of  the  tibia,  the  crepitus  is  modified, 
when  the  patient  is  about  sixteen  or  seven- 
teen, and  when  the  lower  end  of  the  upper 
fragment  is  smooth  and  rounded  instead  of 
sharp  and  rough  or  angular,  the  injury  is 
separation  of  the  lower  epiphysis  of  the 
tibia. 

4.  Measv/rements. —  These  are  of  less 
value  here  than  in  firactures  of  the  long 
bones,  owing  to  the  injury  not  being  so 
locaHsed,  and  the  amount  of  swelling  which 
so  often  obscures  the  bony  landmarks. 
Finding,  in  examining  a  suspected  case, 
injury  to  the  ankle  or  foot,  the  practi- 
tioner will  remember  that  the  majority  of 
patients  will  make  no  allowance  for  the 
difficulty  and  obscurity  which  often  accom- 
pany the  examination  of  these  cases,  or 
for  the  tedious  and  troublesome  sequelae 
which  sometimes  follow  on  most  careful 
treatment,  and,  remembering  this,  he  will 
do  well  to  fortify  himself  with  the  advice 
and  opinion  of  a  friend  or  neighbour. 

The  most  common  forms  of  disease 
which  present  themselves  for  diagnosis  in 
the  foot  are  the  various  forms  of  synovitis 
and  caries.  Synovitis  in  its  acutest  form 
will  be  often  met  with  in  a  sprain  of  the 
ankle.  Forms  much  more  insidious,  and 
tending  gradually,  if  untreated,  to  serious 
disorganisation,  are  met  with  in  the  ankle, 
the  calcaneo-astragaloid,  and  the  medio- 
tarsal  joints.  Stiffiiess  and  tenderness, 
preceded  by  some  injury  or  over -use  (both, 
perhaps,  of  Httle  apparent  moment),  are 
followed  by  increasing  swelling  and  actual 
pain.  In  the  case  of  the  ankle-joint  the 
swelling  will  show  itself  chiefly  in  front 
and  around  the  malleoU.  In  the  case  of 
the  astragalo-calcanean  joint  the  swelling 
is  much  less  distinct,  owing  to  the  depth 
and  surroundings  of  the  joint.  No  certain 
diagnosis  can  be  made  without  watching 
the  case,  allowing  for  its  insidiousness,  its 


crippHng  nature,  and  the  exclusion  of  any 
evidence  of  disease  of  the  ankle-joint.  In 
synovitis  of  the  medio-tarsal  joints,  which 
should  always,  if  possible,  be  recognised 
early,  owing  to  the  extent  of  the  synovial 
membrane  and  the  number  of  bones  with 
which  it  is  in  contact,  it  will  be  found,  on 
comparing  the  two  feet,  that  the  natural 
instep  is  lost,  being  gradually  replaced  by  a 
swelling  which  gradually  becomes  more  and 
more  clubbed. 

Where  pulpy  disease  and  caries  have 
followed  on  synovitis,  their  presence  will  be 
known  by  the  preceding  history,  the  longer 
duration,  the  formation  of  abscesses  here 
and  there,  owing  to  the  impHcation  of  the 
skin  and  soft  parts,  leading  to  sinuses, 
with  their  characteristic  bluish,  undermined 
edges  and  prominent  granulations.  The 
chief  seats  of  caries  are  the  os  calcis,  the 
ankle-joint,  and  astragalus  (for  these  may 
practically  be  taken  together,  the  latter 
being  only  occasionally  by  itself  the  site  of 
disease),  the  medio-tarsal  joint,  occasionally 
only  the  cuboid,  and,  more  often,  the  meta- 
tarsal bones,  these  being,  especially  in 
'  strumous '  children,  liable  to  be  the  sites 
of  multiple  caries.  From  the  devious  bm:- 
rowing  of  pus,  sinuses  over  a  bone  do  not 
necessarily  mean  caries  of  that  bone,  but 
must  be  taken  with  other  points,  such  as 
the  site  of  the  chief  thickening;  whether 
behind  and  below  the  malleoli  and  ob- 
literating the  natural  hollows  there,  as  in 
caries  of  the  os  calcis,  or  in  firont  of  the 
malleoli  and  even  a  little  up  the  leg  over 
the  ankle-joint,  combined  with  impaired 
movement  of  the  joint,  when  that  is  in- 
volved, and  so  in  other  cases.  Sinuses  on 
the  plantar  aspect  of  the  foot  almost  always 
point  to  that  form  of  caries  which  is  asso- 
ciated with,  or  secondary  to,  Perforatinq 
Ulcer.  W.  H.  A.  Jacobson. 

FOREARM,  Amputation  of  the.— 
Amputation  of  the  forearm  may  be  per- 
formed at  either  its  lower,  middle,  or  upper 
third.  Owing  to  early  prejudice  against 
the  operation  in  the  lower  third  on  the  part 
of  some  eminent  French  operators — notably 
Larrey — on  account  of  the  large  number 
of  tendons,  the  middle  and  upper  thirds 
were  the  situations  preferred.  The  opinion 
generally  accepted  now,  however,  is  that 
unless  there  be  some  special  contra-indica- 
tion,  the  lower  third  is  the  most  desirable 
situation.  The  particular  operation  to  be 
selected  depends  largely  on  the  situation  in 
which  it  is  to  be  performed.  The  circular  or 
rectangular  methods  are  best  in  the  lower 
third ;  in  the  middle  of  the  forearm,   the 
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antero -posterior  flap  method  or  the  rect- 
angular aniputation;  and  in  the  upper 
third,  Syme's  modified  circular,  or  the 
Eintero-posterior  flap  method.  WTien  prac- 
ticable, amputations  of  the  forearm,  what- 
ever method  be  adopted,  should,  as  main- 
tained by  Skey,  be  performed  below  the 
supinator  brevis  and  pronator  radii  teres, 
with  a  view  to  the  preservation  of  prona- 
tion and  supination  of  the  limb. 

The  circular  operation  maybe  performed 
as  follows : — Pressure  on  the  brachial  artery 
should  be  made  either  by  digital  pressure, 
by  an  Esmarch  bandage,  or  a  Petit's  or 
Signoroni's  tourniquet.  The  elastic  Es- 
march bandage  is,  in  the  writer's  opinion, 
to  be  preferred.  Supposing  the  right  fore- 
arm to  be  the  one  to  be  operated  on,  the 
surgeon,  standing  on  that  side  of  the  pa- 
tient, grasps  the  forearm  with  his  left 
hand  and  retracts  the  skin,  the  portion  of 
the  limb  to  be  removed  being  held  steadily 
and  somewhat  elevated  by  an  assistant. 
A  circular  incision  is  then  made  with 
a  medium-sized  amputation  knife  down 
to  the  fascia,  and  the  skin  dissected 
back  for  the  distance  of  an  inch  or  an 
inch  and  a  half.  The  second  stage  of 
the  operation  consists  in  the  division  of 
the  muscular  tissues  at  the  upper  angle 
of  the  wound  down  to  the  bones.  There 
the  interosseous  membrane  and  periosteum 
round  each  of  the  bones  are  carefully 
divided,  and  the  bones  are  then  simulta- 
neously sawn  across.  The  radial,  ulnar,  and 
interosseous  arteries  should  then  be  secured, 
and  the  wound  dressed.  This  method  may 
also  be  employed  in  the  upper  third  of  the 
forearm,  but  is  not  so  appUcable  to  the 
centre  or  middle  third  of  the  forearm,  where 
the  flap  operation  is,  as  a  rule,  performed. 

In  this  situation  the  antero-posterior 
flap  method,  for  the  reasons  already  stated, 
is  the  operation  usually  indicated.  It  may 
be  carried  out  by  long  anterior  and  short 
posterior  flaps,  or  by  antero-posterior  flaps 
of  equal  length.  They  may  be  made  either 
by  transfixion,  or,  if  the  arm  be  large  and 
muscular,  by  cutting  from  without.  Short 
niusculo-cutaneous  flaps,  with  oblique 
division  of  the  deeper  structures,  are  re- 
commended by  S^dillot  (Alanson's  opera- 
tion somewhat  modified).  The  simplest 
and  best  method,  when  the  middle  third  of 
the  forearm  is  the  situation  to  be  operated 
on,  is  that  by  antero-posterior  flaps  made 
by  transfixion.  The  limb  should  be  held  in 
the  prone  position  by  an  assistant.  The 
operator  then,  grasping  the  dorsal  tissues 
with  his  left  hand,  draws  them  up,  deter- 
mining accurately   at  "the  same  time  the 


edges  of  the  ulna  and  radius.  "With  a 
medium-sized  catlin  the  dorsal  tissues 
are  transfixed,  care  being  taken  not  to  fall 
into  the  error,  occasionally  made  by  un- 
skilful operators,  of  getting  between  the 
bones.  A  flap  two  or  three  inches  in 
length  is  then  made,  and  in  doing  so  the 
operator  should  avoid  having  an  irregular, 
jagged  edge  to  it.  This  he  can  best  do  by 
avoiding  too  short  and  sawing  an  action  of 
the  knife  in  the  division  of  the  tissues. 
The  flap  having  been  made,  it  is  held  back 
by  an  assistant,  and  the  catlin  is  then  re- 
introduced in  front  of  the  bones,  and  a  flap 
somewhat  longer  than  the  posterior  one  is 
made,  ending  somewhat  differently,  for  the 
tissues  should  not  be  divided  so  obliquely 
as  in  the  posterior  flap,  but  cut  more 
abruptly  or  squarely.  The  interosseous 
structures  should  then  be  divided,  the  peri- 
osteum carefully  incised  at  the  points  where 
the  bones  are  to  be  sawn,  and  the  latter 
then  simultaneously  divided.  The  radial, 
ulnar,  and  interosseous  vessels  will  require 
ligature,  the  first  two  of  which  will  be 
found  in  the  anterior  flap,  the  radial  being 
most  superficial. 

Teale's  rectangular  flap  method  is,  in 
cases  where  the  tissues  are  abundant,  applic- 
able to  amputations  of  the  lower  and  middle 
thirds  of  the  forearm.  In  the  upper  third, 
where  the  bones  occupy  a  more  central 
position,  and  the  muscles  are  thick,  lateral 
flaps  have  also  been  recommended.  The 
writer,  however,  fails  to  recognise  any 
advantage  to  be  obtaiaed  by  substituting 
this  latter  method  for  either  the  modified 
circular  or  the  antero-posterior  flap  opera- 
tions. 

In  performing  Teale's  rectangular  am- 
putation, the  radUal  vessels  should  be  in 
the  short  flap.  *  The  operator,'  Mr.  Teale 
observes,  '  in  forming  the  long  flap,  makes 
the  two  longitudinal  incisions  merely 
through  the  integuments,  but  the  trans- 
verse one  is  carried  directly  down  to  the 
bones.  In  dissecting  the  long  flap  from 
below  upwards,  the  tissues  of  which  it  is 
composed  must  be  separated  close  to  the 
periosteiun  and  interosseous  membrane. 
The  short  flap  is  made  by  a  transverse  in- 
cision through  all  the  structures  down  to 
the  bones,  care  being  taken  to  separate  the 
parts  upwards  close  to  the  periosteum  and 
membrane.  The  prone  position  is  recom- 
mended, to  allow  the  dorsal  flap  to  be 
superior  when  the  patient  is  recumbent, 
and  thus  fall  over  the  ends  of  the  bones.' 

In  reference  to  the  statistics  of  amputa- 
tions of  the  forearm  when  performed  on 
account  of  serious  injuries,  it  is  interesting 
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to  note  a  fact  recorded  by  Dr.  Otis,  and 
mentioned  by  Agnew  in  reference  to  the 
superiority  of  primary  over  intermediary 
and  secondary  amputations,  the  mortality 
of  primary  being  9'6  per  cent.,  interme- 
diary 23'5  per  cent.,  and  secondary  15"7 
per  cent.  The  special  points  to  be  borne 
in  mind  in  amputation  of  the  forearm, 
are : — 

I.  Division,  when  possible,  of  the  bones 
below  the  insertion  of  the  pronator  radii 
teres  and  supinator  brevis. 

II.  Selection  in  the  lower  third  of  the 
circular  or  rectangular  operations,  and  in 
the  middle  and  upper  thirds  of  the  antero- 
posterior flap  method. 

III.  In  the  latter  group  of  amputations 
the  division  of  the  bones  at  least  half  an 
inch  above  the  angles  of  incision  of  the 
soft  parts,  in  order  to  prevent  projection  of 
them  at  the  sides  of  the  wound. 

William  Stokes. 

FOREARM,  Diagnosis  of  Iiyuries  and 
Diseases  of  the.     See  Arm  and  Forearm. 

FOREIGN  BODIES  IN  THE  AIR- 
PASSAGES.— Foreign  matter  of  the  most 
diverse  kind,  gaseous,  hquid,  or  soUd,  not 
infrequently  enters  the  air-passages,  and 
gives  rise  to  symptoms,  varying  in  severity 
and  urgency  according  to  the  nature,  size, 
shape,  and  position  of  the  offending  sub- 
stance. 

Irritating  vapours  or  minute  solid  par- 
ticles suspended  in  the  air,  as  they  touch 
the  upper  part  of  the  larynx  generally  excite 
such  a  violent  fit  of  coughing  that  they  are 
swept  away  at  once,  and,  beyond  the  imme- 
diate distress  and  discomfort,  give  rise  to  no 
fmrther  consequences.  Only  exceptionally, 
when,  as  in  the  case  of  steam  from  a  tea- 
kettle, they  are  drawn  well  in  by  a  sudden 
inspiration,  and  inflict  serious  injury  on 
the  mucous  membrane,  does  inflammation 
follow  and  affect  the  larynx,  or  the  trachea 
and  bronchi,  or  even  the  lungs  themselves. 
So  also  with  Uquids ;  only,  from  the  pecuHar 
circumstances  under  which  they  enter,  the 
consequences  are  more  lasting  and  more 
serious.  It  is  rare  for  them  to  penetrate 
further  than  the  larynx,  from  which  they 
are  ejected  at  once,  unless  it  has  undergone 
some  change  which  has  either  impaired  its 
sensibility  or  rendered  it  less  capable  of  rapid 
and  co-ordinate  action.  For  example,  after 
wounds  involving  the  floor  of  the  mouth 
or  the  air-passages  (such  as  cut-throat), 
and  also  after  tracheotomy,  the  larynx 
sometimes  loses  its  deHcate  sensitiveness, 
probably  from  swelling  and  oedema  of  the 


mucous  membrane,  and  does  not  close  with 
sufficient  rapidity  to  prevent  Hquid  portions 
of  food  passing  do^vn  the  trachea  into  the 
lungs.  Pneumonia  set  up  by  this  is  the 
cause  of  the  fatal  issue  in  many  cases  of 
tracheotomy  which  have  survived  both  the 
primary  mischief  and  the  immediate  effects 
of  the  operation.  The  same  thing  may 
happen  as  a  consequence  of  diphtheritic 
paralysis,  or  when  a  patient  is  insensible, 
either  from  anaesthetics  or  from  alcohol. 
During  operations  about  the  mouth,  blood 
and  fluids  from  the  stomach  vomited  up 
may  be  drawn  down  the  trachea,  and,  ac- 
cording to  the  amount,  either  cause  an 
immediately  fatal  asphyxia  or  broncho- 
pneumonia some  days  later. 

SoHd  substances  may  enter  under  simi- 
lar conditions ;  sets  of  false  teeth  (which 
ought  always  to  be  removed  prior  to  the 
administration  of  an  anaesthetic),  a  tooth 
dropped  from  the  forceps  immediately 
after  extraction  in  the  haste  to  grasp  a 
second,  wedges  to  keep  the  mouth  open, 
improperly  secm-ed,  are  all  recorded  as 
having  dropped  into  the  larynx.  The  same 
thing  has  been  known  to  occur  dm-ing 
sleep,  or  in  the  vomiting  following  an- 
aesthesia. A  case  of  death  after  the  ad- 
ministration of  ether  was  found  to  be  due 
to  the  skin  of  a  ripe  plum,  rolled  up ;  it 
had  been  vomited  during  the  stage  of  re- 
covery, drawn  into  the  larynx,  and  was 
firmly  wedged  into  the  right  bronchus,  so 
that  its  upper  extremity  fell  over  and 
occluded  the  orifice  of  the  left.  In  the 
vast  majority  of  instances,  however,  this 
very  serious  accident  arises  from  a  care- 
less habit  of  holding  things  in  the  mouth 
or  between  the  teeth,  especially  in  the  case 
of  children.  Something  or  other,  such  as 
a  laugh  or  a  blow  on  the  back,  causes  a 
sudden  inspiration,  and  the  substance, 
whatever  it  may  be,  is  drawn  down  through 
the  widely  open  glottis  and  lodged  in  the 
air-passages  before  it  is  known  that  the 
hold  on  it  is  lost.  Blow-tubes  carrying  a 
dart,  pea-shooters,  and  other  hollow  instru- 
ments, act  in  the  same  way.  A  child,  in 
trying  to  fill  its  chest  with  air  previously  to 
a  vigorous  expiratory  effort,  often  inspires 
with  all  its  force  through  the  tube,  and 
draws  the  projectile  into  the  larynx. 

It  is  rare  for  solid  bodies  to  enter  in 
any  other  fashion,  but  exceptional  cases 
are  on  record  in  which  they  have  pene- 
trated through  wounds,  or,  more  often, 
through  openings  produced  by  ulceration, 
especially  of  a  malignant  character,  where 
the  trachea  or  the  left  bronchus  Hes  in 
contact  with  the  wall  of  the  oesophagus. 
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Cases  of  epithelioma  of  the  oesophagus 
are  not  infrequently  brought  to  an  unex- 
pectedly rapid  termination  by  an  attack  of 
pneumonia  set  up  in  this  way. 

The  symptoms  that  follow  the  entry  of 
a  foreign  body  are  either  immediate  and 
due  to  obstruction,  whether  this  is  caused 
by  the  substance  itself  or  the  spasm  it 
excites ;  or  else  remote  and  secondary,  set 
up  by  the  inflammation  that  follows ;  and 
they  depend  mainly  on  two  conditions — 
tlie  position  of  the  body,  as  determined 
by  its  size,  weight,  and  shape,  and  the 
changes  which  it  undergoes  itself  or  in- 
duces in  the  tissues  with  which  it  is  in 
contact.  For  convenience  of  description  the 
air -passages  may  be  divided  off  roughly  into 
three  portions — that  lying  above  the  rima 
glottidis,  including  the  upper  aperture  and 
the  ventricles  of  the  larynx ;  the  lower  part 
of  the  larynx  and  the  trachea,  including 
its  bifurcation ;  and,  lastly,  the  bronchi 
of  the  second  order  and  the  lungs.  Of 
course  this  division  is  artificial,  and  it  does 
not  by  any  means  follow  that  when  a 
foreign  body  is  fixed  in  one  part  the 
symptoms  will  be  confined  to  that  part ; 
but  there  is  sufficient  difference  both  in  the 
consequences  and  in  the  treatment  to  justify 
its  adoption. 

When  lodged  in  the  larynx^  the  symp- 
toms caused  by  a  foreign  body  are  most 
severe  and  very  characteristic.  From  the 
spasm,  distress,  and  violent  cough  produced 
when  anything  touches  the  interior  of  the 
larynx,  it  is  easy  to  infer  the  course  of 
events  when  either  a  large  rounded  mass 
blocks  the  opening  by  its  size,  or  a  smaller 
but  sharp  and  angular  one  is  impacted 
in  the  mucous  membrane  and  sets  up 
spasmodic  contraction.  The  patient  starts 
up  wildly,  gasping  for  breath,  and  clutching 
at  his  collar ;  the  face  is  Hvid,  rapidly  be- 
coming cyanosed ;  the  veins  in  the  neck 
and  in  the  forehead  stand  out  like  cords ; 
he  may  be  quite  unable  to  speak,  or,  more 
often,  if  the  orifice  is  not  quite  closed, 
utters  the  most  distressing  inarticulate 
cries,  attempting  at  the  same  time  to  put 
his  finger  down  his  throat ;  violent  cough- 
ing, often  leading  to  vomiting,  is  rarely 
absent ;  the  body  becomes  more  and  more 
convulsed,  a  cold  sweat  breaks  out  all  over, 
conomencing  on  the  face,  and  within  a 
minute  he  may  fall  down  unconscious, 
faeces  and  urine  escaping  without  control. 

The  symptoms,  however,  are  not  always 
so  urgent  as  this ;  after  some  time — it 
may  be  a  few  minutes  or  it  may  be  some 
hom's — they  gradually  diminish  in  intensity, 
leaving  the  patient  in  a  state  of  complete 


exhaustion.  But  they  are  liable  to  return 
with  all  their  former  severity  at  any  mo- 
ment, and  this  tendency  to  recurrence  with 
intervals  of  almost  complete  repose  is  one 
of  the  most  important  points  in  the  question 
of  diagnosis.  Their  degree  of  severity  de- 
pends mainly  on  the  size  and  shape  of  the 
body  and  its  exact  position  ;  if  it  is  smooth 
and  rounded,  of  some  material  that  does 
not  swell  up  or  undergo  other  change,  and 
lodged  in  one  of  the  ventricles,  they  may 
be  exceedingly  slight,  or  be  postponed  for 
an  almost  indefinite  period,  although  the 
patient  is  never  free  from  the  danger  of 
asphjrxia,  due  to  dislodgment  and  impac- 
tion elsewhere,  or  from  the  risk  of  inflam- 
mation and  ulceration.  Pain,  or  a  sensa- 
tion of  tickling  in  the  region  of  the  larynx, 
often  felt  in  the  ear,  and  a  sense  of  anxiety 
or  of  impending  suffocation,  are  nearly 
always  present ;  so  are  frequent  and  violent 
fits  of  coughing,  characteristic  from  the 
sudden  way  in  which  they  come  on,  their 
sharp,  spasmodic  character,  and  uncon- 
trollable violence ;  a  change  of  posture  is 
often  sufficient  to  induce  them.  At  first 
they  are  unattended  by  expectoration,  but 
afterwards,  when  inflammation  has  set  in, 
this  may  be  copious,  thick,  and  stained 
with  blood.  The  respiration,  especially  in 
children,  is  often  distinctly  croupy,  so  as 
sometimes  to  render  the  diagnosis  difficult ; 
but  it  is  to  be  noted,  conversely  to  what 
happens  in  croup,  that  expiration  is  gene- 
rally more  difficult  than  inspiration.  The 
voice  may  be  quite  lost,  or  may  at  first 
be  hardly  altered  in  its  tone,  according  to 
the  position  of  the  foreign  body;  but 
nearly  always  it  becomes  changed  and 
hoarse  after  the  first  few  hours,  fr-om 
swelling  and  oedema  of  the  mucous  mem- 
brane. 

If  the  foreign  body  is  allowed  to  re- 
main, the  symptoms  that  arise  vary  greatly 
in  different  cases.  When  it  is  sharp  and 
pointed,  or  of  such  nature  as  to  be  a  con- 
tinual source  of  irritation  to  the  structures 
among  which  it  is  lying,  inflammation  sets 
in  rapidly ;  and  although  confined  at  first 
to  the  larynx  and  the  immediate  neigh- 
bourhood of  the  offending  substance,  soon 
spreads  thence  to  adjacent  parts,  and 
finally  to  the  trachea  and  lungs.  Ulceration 
of  the  mucous  membrane,  involving  the 
cartilages  at  last,  and  causing  necrosis  and 
destruction  of  the  articulations  ;  spasm  and 
oedema  of  the  glottis,  with  constant  danger 
to  Ufe  at  any  moment ;  emphysema  of  the 
lungs ;  congestion,  followed  by  bronchitis 
and  broncho -pneumonia ;  rupture  of  blood- 
vessels from  the  violence  of  the  cough  may 
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ensue.  Great  impairnient  of  the  general 
health,  endmg  in  fatal  exhaustion,  from  the 
combined  effect  of  inflammation,  continued 
anxiety,  and  want  of  rest,  will  follow  in- 
evitably sooner  or  later,  sometimes  com- 
mencing within  a  few  days,  or,  in  excep- 
tional instances,  not  sufficiently  severe  to 
attract  serious  attention  till  years  have 
elapsed  and  the  exciting  cause  has  almost 
been  forgotten. 

In  those  cases  in  which  the  foreign  body 
sHps  between  the  vocal  cords  and  enters 
the  trachea,  but  is  too  large  to  be  admitted 
into  the  bronchi  of  the  second  order,  the 
immediate  symptoms  are,  as  a  rule,  of  less 
intensity,  the  secondary  ones  more  severe. 
They  seem  to  depend  mainly  on  whether 
it  is  fixed  in  the  mucous  membrane  of  the 
trachea  or  remains  free  in  the  interior,  so 
that  it  can  move  up  and  down,  and  de- 
pend consequently  more  upon  the  shape 
and  weight  of  the  substance  than  anything 
else.  A  smooth,  round,  heavy  body,  such 
as  a  coin,  falls  down  to  the  bifurcation,  and, 
owing  to  the  position  of  the  septum,  is 
generally  directed  to  the  right  side,  where 
it  either  becomes  impacted  in  the  bronchus 
or  remains  free,  and  "v^ith  every  cough 
shifts  its  position.  This  makes  the  dia- 
gnosis more  easy,  for  in  addition  to  the 
distress,  dyspnoea,  and  pain  that  are  always 
present  after  the  entry  of  a  foreign  body, 
every  time  it  comes  in  contact  with  the 
larynx  or  moves  in  the  trachea  it  excites 
such  violent  paroxysms  of  coughing,  often 
preceded  by  a  deep  whooping  insph-ation,  as 
are  seldom  met  with  under  other  condi- 
tions, especially  as  aphonia  under  these 
circumstances  is  not  a  common  symptom. 
Sometimes  the  patient  is  himself  conscious 
that  the  body  shifts  its  position ;  or  it  may 
be  heard,  and  even  has  been  felt  from  the 
outside,  moving  about  in  the  trachea.  It 
occasionally  hapjpens  that  during  one  of 
these  attacks  the  foreign  substance  escapes 
through  the  orifice  of  the  glottis  with  in- 
stant rehef ;  but  it  must  not  be  forgotten 
that  it  may  be  caught  and  held  in  the  same 
situation,  and  give  rise  to  a  spasm  that  will 
prove  rapidly  fatal. 

If  the  shape  is  more  irregular,  particu- 
larly if  it  is  pointed  at  one  end  like  a 
bearded  ear  of  corn  or  a  puff-dart,  both  of 
which  are  more  than  usually  dangerous 
from  the  way  in  which  they  lie  with  their 
points  uppermost  so  that  each  cough  drives 
them  further  and  further  in,  it  generally 
becomes  fixed,  and  soon  excites  inflamma- 
tion, attended  by  copious  expectoration  and 
ulceration.  The  rapidity  with  which  this 
sets  in  depends  on  the  irritating  nature  of 


the  body  and  on  the  changes  it  undergoes. 
Some  organic  substances,  particularly  when 
they  are  retained  in  a  bronchus  in  contact 
with  the  mucous  membrane  aU  round,  and 
exposed  to  a  moist  and  even  temperature, 
sweU  up  to  double  their  former  size,  and, 
in  the  case  of  seeds,  have  even  been  known 
to  show  signs  of  germination.  Others  re- 
main imchanged  themselves  and  become 
less  h'ritating,  though  their  size  is  increased 
from  the  deposition  of  layers  of  mucus  on 
their  surface.  When  fixed  in  this  way  the 
pain  is  felt  most  acutely  over  the  actual 
spot,  although  a  sensation  of  soreness  be- 
hind the  sternal  notch  is  rarely  absent. 
Aphonia  is  not  met  with,  at  any  rate  at 
first,  and  the  fits  of  coughing,  being  due 
rather  to  the  irritation  and  inflammation, 
are  less  violent  and  spasmodic,  but  more 
continuous,  than  when  the  foreign  body  is 
always  shifting  its  position  and  coming  in 
contact  with  the  larynx. 

The  same  train  of  symptoms  is  apparent 
when  the  foreign  body  is  small  enough  to 
pass  beyond  the  bifurcation  of  the  trachea 
and  enter  the  bronchi  or  the  substance  of 
the  lung,  only  now  those  caused  by  the 
obstruction  are  less  marked  in  proportion 
to  the  smaller  area  shut  off,  and  those  due 
to  the  consecutive  inflammation  become 
more  prominent.  Important  evidence  in 
addition  maybe  obtained  from  an  examina- 
tion of  the  chest.  If  one  of  the  bronchi, 
and  it  is  usually  the  right  one,  is  partially 
obstructed,  that  side  of  the  chest  moves  less 
in  inspiration,  the  percussion  note  is  un- 
altered at  first,  and  the  respiratory  murmur 
is  diminished ;  while  occasionally  an  unusual 
whistling  sound  may  be  heard,  owing  to  the 
passage  of  the  air  past  the  obstruction,  and 
nearly  always  coarse  rales,  due  to  the 
greatly  increased  secretion  thrown  out  by 
the  irritated  mucous  membrane.  On  the 
other  hand,  should  the  whole  of  one  limg 
or  of  one  lobe  be  shut  off,  vocal  fremitus 
and  the  normal  vesicular  murmur  are  com- 
pletely absent  over  the  corresponding  area, 
and  the  respiration  over  the  rest  is  puerile 
and  exaggerated.  The  percussion  note 
varies ;  at  first  it  is  normal,  or  may  even 
be  hyper-resonant  for  a  time,  but  in  a  few 
hours,  as  the  lung  becomes  congested  and 
the  air  absorbed,  this  diminishes  to  such  an 
extent  that  it  may  be  almost  dull. 

The  later  symptoms,  consequent  on 
lodgment  in  the  lungs,  depend  on  the  in- 
tensity and  progress  of  the  inflammation 
that  follows.  It  may  be  shght,  and  even 
postponed  for  years ;  more  often  it  is  rapid 
and  acute,  broncho -pneumonia  setting  in 
with  great  severity  and  running  on  to  the 
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formation  of  abscesses,  with  destruction  of 
the  lung,  and  even  gangrene  or  fatal  heemo- 
ptysis,  this  depending  in  all  probability  on 
the  ease  with  which  the  intruding  substance 
undergoes  septic  changes.  Pulmonary  tu- 
bercle, hyperaemia  and  swelling  of  the 
broncliial  glands,  ending  in  caseation  and 
suppuration,  and  occasionally  empyema, 
with  even  the  escape  of  the  foreign  body 
through  the  walls  of  the  thorax,  have  also 
been  described  as  resulting  from  this  injury, 
though  they  are  much  more  rare. 

Numerous  instances  are  on  record  in 
which  the  accident  has  been  overlooked 
and  the  symptoms  assigned  to  some  other 
cause,  and  nearly  as  many  in  which  the 
opposite  mistake  has  been  made.  Nor  is 
this  surprising  when  we  take  into  considera- 
tion the  fact  that  there  is  no  single  symp- 
tom peculiar  to  it  alone,  and  that  the  his- 
tory, which  is  of  the  utmost  importance,  is 
often  altogether  wanting,  because  the  patient 
was  either  insensible  at  the  time  or  too 
young  to  be  able  to  give  an  account  of  him- 
self. Foreign  bodies  in  the  pharynx,  by 
pressing  on  the  back  of  the  larynx,  or  by 
the  spasmodic  contraction  they  set  up,  may 
cause  immediate  death  with  all  the  symp- 
toms of  obstruction  to  the  larynx ;  but 
this  is  not  of  so  much  importance,  as  the 
same  treatment  would  apply  to  either  if  it 
could  only  be  carried  out  in  time.  When 
the  symptoms  are  less  urgent  the  diagnosis 
is  easily  made  by  making  the  patient  swal- 
low, or,  if  necessary,  by  examination  with 
the  finger  or  an  oesophageal  probang. 

Intlamnaatory  affections  of  the  air -pas- 
sages set  up  by  other  causes  are  much 
more  hard  to  diagnose.  Croup,  especially 
in  children,  and  laryngitis  setting  in  sud- 
denly, may  be  very  difficult  to  distinguish 
in  the  absence  of  any  history.  Most  reHance 
is  to  be  placed  on  the  sudden  character  of 
the  onset,  and  the  absence,  at  the  commence- 
ment, of  feverish  symptoms  as  judged  by 
the  state  of  the  pulse  and  the  skin.  It  is 
very  rare  for  either  croup  or  laryngitis  to 
commence  with  such  rapidity  or  attain 
such  severity  in  the  first  few  moments,  and 
the  remissions  that  occur  in  the  course  of 
these  diseases  are  not  nearly  so  complete. 
Moreover,  in  spasmodic  croup,  the  chief 
difficulty  is  dm'ing  inspiration — the  reverse 
of  what  obtains  when  a  foreign  body  is 
lodged  anywhere  in  the  respiratory  tract. 

Hysteria,  reflex  irritation  arising  from 
disorders  of  the  alimentary  canal,  especially 
in  children,  spasm  of  the  glottis  consequent 
on  ulceration  of  the  larynx  or  trachea, 
cedema  due  to  the  same  cause,  even  such  af- 
fections as  aneurism  of  the  aorta,  pressing  on 
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the  laryngeal  nerves,  and  whooping  cough, 
may  occasionally  present  such  symptoms 
as  to  make  the  diagnosis  doubtful  at  first, 
particularly  if  the  history  is  misleading — if, 
for  example,  the  patient  was  known  to  be 
holding  something  in  his  mouth  when  the 
attack  first  commenced  and  the  substance 
cannot  be  accounted  for.  Sometimes,  too, 
the  feeling  of  irritation  left  after  the  foreign 
body  has  been  removed  is  so  distinct  that 
the  patient  firmly  believes  it  to  be  still 
there ;  and  it  must  not  be  forgotten  in  con- 
nection with  this  that  on  several  occasions 
more  than  one  foreign  body  has  been  known 
to  enter  the  larynx  at  the  same  time,  and 
that  it  is  quite  possible  for  some  of  the  sub- 
stances which  find  their  way  in  to  break  into 
separate  pieces  during  a  violent  attack  of 
coughing. 

Treatment. — Unless  the  case  is  so  urgent 
that  the  larynx  must  be  opened  on  the  spot, 
itis  most  important  to  obtain  as  accurate  an 
account  as  possible,  not  only  of  the  previous 
condition  of  the  patient,  and  of  the  fact  that 
he  was  holding  in  his  mouth  or  playing 
with  some  substance  which  cannot  be  found, 
but  also  of  the  nature,  size,  and  shape  of 
that  substance,  so  that  some  idea  may  be 
formed  of  the  situation  in  which  it  will 
lodge  and  of  the  changes  it  will  undergo. 
Then,  if  the  symptoms  permit,  a  thorough 
and  careful  examination  of  the  mouth,  epi- 
glottis, and  upper  part  of  the  larynx,  must 
be  made  with  the  finger  and  the  laryngo- 
scope, an  anaesthetic  being  administered  if 
it  is  required.  If  nothing  can  be  ascer- 
tained by  this,  if  the  acute  sjrmptoms  have 
passed  off,  and  only  recur  at  intervals  with 
less  intensity ;  and  particularly  if  there  is 
no  aphonia  or  pain  in  the  region  of  the 
larynx  or  ear,  it  is  probable  that  the  sub- 
stance has  passed  through  the  rima 
glottidis  and  is  lodged  in  the  trachea  or 
bronchi,  where  its  presence  may  be  ascer- 
tained by  careful  inspection,  auscultation, 
and  percussion.  Very  severe  symptoms  at 
the  first,  subsiding  vdthout  extrusion,  point 
to  the  substance  having  passed  the  larynx 
and  entered  into  the  trachea ;  their  repeated 
recurrences  suggest  its  still  being  present 
in  the  larynx,  or  loose  in  the  trachea  and 
coughed  up  against  it. 

'  It  may  be  definitely  and  decidedly 
asserted  that  life  is  in  peril  so  long  as  a 
foreign  body  of  any  appreciable  size  is  re- 
tained in  the  respiratory  tract.  At  the 
same  time  it  is  very  uncertain  at  what 
period  danger  may  become  imminent,  and 
in  what  way  it  may  arise  '  (Durham).  Suffo- 
cation, laryngitis,  haemorrhage  from  ulcera- 
tion, inflammation  and  oedema,  pneumonia, 
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pleurisy,  phthisis,  or  gangrene,  may  make 
their  appearance  at  any  time  so  long  as 
the  foreign  body  is  retained ;  and  even 
after  it  has  been  expelled  the  morbid  pro- 
cess originated  by  it  may  stiU  go  on  to  a 
fatal  issue.  The  first  thing,  if  time  permit, 
is  to  make  as  sure  as  circumstances  allow 
that  a  foreign  body  is  really  there ;  and 
then,  unless  the  symptoms  are  very  urgent, 
to  endeavour  to  ascertain  in  what  part  it 
may  be  lodged.  Sometimes  laryngotomy 
must  be  performed  without  an  instant's 
delay  if  it  is  to  be  of  any  service.  The 
operation  is  easy,  the  crico-thyroid  mem- 
brane superficial,  the  extra  risk  to  the 
patient  quite  trivial,  and  the  danger  of 
haemorrhage  slight ;  while  the  relief  is  per- 
fect in  proportion  to  the  severity  of  the 
symptoms,  and  valuable  time  is  gained  for 
more  dehberate  action. 

When  the  case  is  not  so  urgent,  when,  as 
is  usually  the  case,  the  patient  is  seen  after 
the  first  violent  paroxysm  has  passed  off, 
during  the  deceptive  calm  that  follows,  an 
attempt  must  be  made  to  ascertain  the 
exact  position  of  the  substance  ;  but  under 
no  cu'cumstances  should  the  patient  be  left 
without  assistance.  Many  cases,  especially 
in  childhood,  have  suddenly  proved  fatal 
from  oedema,  spasm  or  impaction,  owing 
to  the  deceptive  calm  that  so  often  follows 
the  first  outbreak. 

By  means  of  the  laryngoscope  and 
laryngeal  forceps  of  various  shapes  a  large 
number  of  foreign  bodies  of  all  kinds  have 
been  extracted  from  the  larynx.  Even  in 
children  this  method  succeeds  sometimes, 
while  with  adults  the  results  are  very  en- 
couraging, pins,  bones,  rings  and  other 
substances  having  been  removed  even  after 
long  periods  of  impaction,  without  external 
wound  or  any  after -trouble.  The  extreme 
sensibihty  of  the  mucous  membrane  in 
many  patients,  rendering  even  examination 
difficult,  and  any  operation  impossible,  may 
in  general  be  overcome  by  the  prolonged 
appHcation  of  ice  or  the  inhalation  of 
chloroform  vapour.  Small  subcutaneous 
injections  of  morphia  over  the  superior 
laryngeal  nerve  in  the  region  of  the  greater 
cornu  of  the  hyoid  bone  are  sometimes 
very  successful  as  a  temporary  measure ; 
and  provided  the  time  can  be  afforded, 
large  doses  of  bromide  of  potassium  for 
several  days  help  materially ;  but  the  most 
useful  appUcation  of  all  for  this  purpose  is 
a  20  per  cent,  solution  of  hydrochlorate  of 
cocaine.  If  the  fauces  and  the  upper  aper- 
ture of  the  larynx  are  painted  with  this 
three  times  at  five  minutes'  interval,  the 
mucous  membrane  bacomes  quite  insensi- 


tive without  the  least  danger  or  incon- 
venience, and  remains  so  for  a  quarter  of 
an  hour,  so  that  operations  may  easily  be 
performed  while  the  patient  is  free  from 
pain,  quite  quiet,  sensible,  and  able  to  assist. 

Should  the  laryngeal  forceps  fail,  owing 
to  the  situation  of  the  foreign  body  pre- 
venting firm  hold  being  obtained  or  from 
any  other  cause,  the  choice  of  the  surgeon 
lies  between  laryngotomy  and  exploration 
of  the  interior  of  the  larynx  from  below 
with  a  probe  or  gum-elastic  catheter  (using 
the  end  covered  with  an  ivory  cap  and 
taking  care  that  it  is  well  seciu'ed),  or 
thyrotomy — i.e.  a  vertical  section  in  the 
middle  liiie  between  the  two  alae  of  the 
thyroid  cartilage,  so  that  when  they  are 
separated  the  whole  cavity  is  exposed  to 
view.  The  latter  is  the  better  of  the  two 
unless  laryngotomy  has  akeady  been  per- 
formed to  relieve  symptoms  of  obstruction. 
The  whole  interior  of  the  larynx,  including 
the  ventricles,  can  be  thoroughly  explored 
by  this  operation,  and  if  care  be  taken  to 
keep  the  section  exactly  in  the  middle  line, 
and  to  unite  the  perichondrium  or  the 
fibrous  layer  covering  the  cartilages  accu- 
rately by  catgut  sutures,  union  takes  place 
readily  and  the  voice  rarely  suffers. 

Supposing  it  has  been  ascertained  that 
the  foreign  body  is  not  in  the  larynx,  and 
the  symptoms  point  to  its  being  in  the 
trachea  or  bronchi,  tracheotomy,  or  if  the 
neck  is  very  short  laryngo-tracheotomy, 
should  be  performed  without  more  delay 
than  the  time  to  administer  an  anaesthetic. 
Emetics,  sternutatories,  inversion,  and  other 
so-called  remedies  only  waste  time  and 
distress  the  patient.  It  is  true  they  have 
aU  of  them  occasionally  been  successful, 
but  the  same  thing  might  be  said  with 
equal  truth  of  the  plan  of  leaving  the 
patient  alone.  The  only  possible  exception 
is  in  the  case  of  small,  round,  and  heavy 
bodies  loose  in  the  trachea  without  urgent 
symptoms ;  but  even  then  inversion  should 
never  be  attempted  without  all  preparations 
being  made  for  instant  tracheotomy,  and  it 
is  as  well  to  avoid  having  to  perform  this 
operation  against  time. 

It  often  happens  that  the  foreign  body 
is  ejected  either  through  the  glottis  or 
the  tracheal  opening,  immediately  after 
this  has  been  made,  a  large  volume  of  air 
being  taken  in,  the  spasm  completely  re- 
laxed, and  violent  coughing  excited.  When 
this  does  not  occur,  and  very  often  it  is 
some  time  before  the  intruding  substance 
is  jdislodged,  the  patient  is  almost  safe  from 
the  danger  of  asphyxia,  and  valuable  time 
has  been  gained  for  other  measures.     No 
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canula  should  be  inserted  unless  extraction 
fails ;  retractors,  easily  made  with  a  piece 
of  bent  wire,  should  be  fixed  in  the  tracheal 
opening  and  fastened  round  the  neck  with 
an  elastic  band,  so  as  to  maintain  a  certain 
amount  of  tension  on  the  orifice.  The 
patient  may  then  be  turned  over  on  to  his 
abdomen  with  the  edges  of  the  wound  held 
as  wide  apart  as  they  may  be,  gradually  in- 
verted and  sharply  struck  across  the  back 
opposite  the  spines  of  the  scapulae.  Or  the 
body  may  be  secured  on  a  narrow  table  in 
jhe  supine  position,  which  has  the  advan- 
tage of  presenting  the  widest  part  of  the 
glottis  to  the  foreign  body  when  it  comes 
In  contact  with  it,  quickly  inverted,  and 
compressed  with  a  broad  circular  bandage, 
so  as  to  secure  vigorous  expiration  in  that 
position. 

If  this  procedure  fails  and  the  foreign 
substance  is  too  firmly  fixed  to  move,  the 
trachea,  and  bronchi,  as  far  as  they  can,  must 
be  very  gently  explored  with  probes,  hooked 
at  the  end,  tracheal  forceps  (either  Gross's, 
which  are  made  of  German  silver  so  that 
they  can  be  bent  to  any  shape,  or  Macken- 
zie's, or  Durham's,  which  are  so  contrived 
as  to  open  only  at  the  extremities),  and 
even  with  the  finger.  All  these  attempts 
bring  on  violent  expiratory  efforts,  no 
matter  how  gently  they  may  be  performed, 
and  sometimes  in  this  way,  sometimes  by 
being  actually  hooked  up,  large  firmly- 
wedged  bodies  have  been  extracted,  even 
from  the  right  bronchus.  A  great  deal  de- 
pends on  a  knowledge  of  the  nature  of  the 
substance  :  tubular  bodies,  such  as  a  broken- 
off  tracheotomy  canula,  from  their  allowing 
one  blade  of  the  forceps  to  enter  the  interior 
and  grasp  the  margin,  or  both  blades  to 
pass  inside  and  raise  it  by  the  pressure 
they  bring  to  bear  when  opened,  are  par- 
ticularly easy  of  extraction.  The  worst  of 
all  are  such  things  as  puff- darts,  which  He 
with  the  point  uppermost  and  fixed  in  the 
mucous  membrane,  so  that  every  effort 
of  expiration  only  serves  to  drive  it  fm'ther 
in;  if  this  can  be  felt  to  have  perforated 
the  trachea  it  should  be  cut  down  upon  and 
removed  with  pHers. 

It  by  no  means  always  follows  that  the 
operation  of  tracheotomy  is  successful  at 
once  :  there  are  many  instances  in  which  a 
canula  has  been  inserted  and  worn  for  some 
time,  and  then  quite  unexpectedly,  perhaps 
fi-om  changes  it  undergoes  itself,  or  from 
ulceration  round  it,  the  foreign  body  has 
suddenly  become  detached  and  been  ex; 
pelled. 

The  main  object  in  the  after-treatment 
is  to  check  any  tendency  to  inflammation. 


The  patient  must  be  confined  to  his  room, 
and  even  to  bed,  for  the  first  few  days ; 
the  air  must  be  kept  of  even  temperature, 
and  sufficiently  warm  and  moist,  by  means 
of  steam ;  there  is  no  need  to  retain  the 
canula  after  extraction  unless  oedema  of 
the  larynx  is  feared  ;  the  wound  need  not 
be  closed  by  sutures,  but  covered  over  with 
a  layer  of  moistened  gauze  to  prevent  the 
entry  of  cold  or  dusty  air,  and  allowed  to 
granulate;  the  edges  will  generally  be 
found  in  apposition  and  the  tracheal  open- 
ing almost  closed,  fi:om  the  elasticity  of  the 
cartilages,  in  twenty-four  hours.  The  diet 
should  be  mild  and  unstimulating ;  morphia 
may  be  given  (provided  there  is  no  severe 
bronchitis)  to  relieve  the  feeling  of  irrita- 
tion, and  expectorants  if  there  is  much 
secretion.  If  the  foreign  body  has  been 
impacted  for  any  length  of  time  there  is 
nearly  always  some  thickening  and  indura- 
tion of  the  mucous  membrane  resulting 
from  ulceration,  but  this  usually  subsides 
of  itself  after  removal;  the  exuberant 
granulations  that  are  sometimes  found 
blocking  up  the  passage  must  be  removed 
by  scissors  or  caustic. 

In  the  later  stages  Gross  considers  an 
operation  not  only  to  be  justifiable  but 
highly  proper  so  long  as  the  respiratory 
passages  are  healthy  or  even  comparatively 
healthy,  no  matter  what  length  of  time 
may  have  elapsed  since  the  entrance  of  the 
extraneous  substance.  '  If,  on  the  other 
hand,  the  respiratory  apparatus  is  seriously 
diseased,  the  knife  should  be  studiously 
withheld,  certainly  temporarily,  if  not  alto- 
gether, on  the  ground  that  the  artificial 
opening  would  be  very  likely  to  complicate 
the  morbid  action  and  thereby  greatly  en- 
hance the  patient's  danger.' 

C.  Mansell  Moullin. 

FOREIGN  BODIES  IN  THE  BLAD- 
DER. — The  urinary  bladder  is  often  the 
receptacle  of  a  foreign  body.  The  most  com- 
mon one  is  a  broken  surgical  instrument.  In 
the  treatment  of  various  urinary  diseases 
catheters  and  bougies  may  break,  and  a 
portion  be  left  in  the  bladder ;  or  if  such 
instruments  be  handled  carelessly  or  left 
unsecured,  they  may  slip  into  the  urethra 
beyond  reach,  and  ultimately  into  the 
bladder.  Portions  of  stricture -cutting  or 
dilating  instruments,  and  instruments  used 
in  making  caustic  or  other  applications, 
have  not  infrequently  broken  off  and 
passed  into  the  bladder.  The  beak  of  the 
male  blade  of  a  lithotrite  has  broken  off 
when  crushing  a  stone  ;  but  the  most  serious 
foreign  body  of  this  kind  is  a  lithotrite  with 
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its  jaws  so  impacted  in  a  stone,  or  bent,  or 
jammed  with  calculous  debris,  that  they 
cannot  be  approximated,  making  removal 
by  the  natural  passages  impossible.  As  a 
surgical  curiosity,  it  may  be  mentioned  that 
a  small  steel  artery-cHp  was  once  found  in 
the  bladder  of  a  lady  long  after  she  had 
made  a  good  recovery  from  ovariotomy ; 
the  instrument  doubtless  had  made  its  way 
from  the  peritoneal  cavity  by  a  process  of 
ulceration.  Next  in  order  of  frequency 
come  foreign  bodies  introduced  into  the 
bladder  by  design,  and  ''•^*^^  there  accident- 
ally by  patients  themseives.  This  may 
be  done  legitimately  by  persons  anxious 
to  relieve  themselves  of  retention  of  urine 
or  of  stricture  of  the  urethra,  and  who, 
lacking  proper  instruments,  resort  to  stalks 
of  grass  or  pieces  of  straw  ;  but  usually  the 
motives  which  have  prompted  such  self- 
manipulation  have  been  most  improper,  or 
it  has  resulted  from  mere  wantonness.  Most 
extraordinary  articles  are  sometimes  intro- 
duced. The  following  have  all  been  met  with 
—  hairpins,  needles,  pins,  bodkins,  straws, 
stalks  of  grass,  penholders,  pencils,  tobacco- 
pipe  stems,  sealing-wax,  glass  rods,  leathern 
thongs,  string,  nuts,  marbles,  wire,  feathers, 
matches,  pebbles,  and  beads. 

Foreign  bodies  may  enter  by  the  ordinary 
accidents  of  military  and  civil  life — as  for 
example,  bullets,  fragments  of  shells,  por- 
tions of  clothing  and  arrow-heads,  in  war ; 
pieces  of  wood  and  reeds,  from  falls  upon 
such  objects,  and  splinters  of  the  pelvic 
bones  from  severe  crushes.  Then,  as  the 
result  of  disease  (not  necessarily  mahgnant), 
an  opening  may  exist  between  a  portion  of 
the  intestine  or  rectum  and  the  bladder,  and 
feecal  matter  find  its  way  into  that  organ  ; 
fruit-stones  and  other  bodies  so  conveyed, 
and  too  large  to  be  expelled  by  the  urethra, 
may  give  rise  to  trouble.  Also,  as  the  result 
of  disease  of  the  pelvic  bones  and  of  the  hip- 
joint,  portions  of  bone  have  found  their  way 
into  the  bladder.  The  bladder  is  sometimes 
the  seat  of  a  dermoid  cyst,  and  hairs  and 
sebaceous  matter,  with  or  without  phos- 
phatic  coating,  may  be  passed  naturally  or 
be  discovered  by  exploration.  Foetal  debris, 
bones,  hair,  teeth,  have  been  known  to  find 
their  way  into  the  bladder.  Finally,  the 
various  mtestinal  worms  may  enter  the  blad- 
der by  fistulous  openings,  and  other  parasites 
may  be  developed  in  the  kidney  and  pass 
down  the  ureters.  Hydatids  occasionally 
find  their  way  also  into  the  bladder. 

Consequences. — In  rare  cases  Hfe  is  im- 
mediately threatened.  Death  has  been 
known  to  result  from  peritonitis,  caused  by 
perforation  of  the  bladder  by  a  sharp  stalk 


of  grass  or  other  foreign  body.  As  a  rule, 
however,  the  first  symptoms  are  those  of 
cystitis,  consisting  of  pain  and  fi*equency 
in  passing  water,  with  mucus  and  perhaps 
blood  in  the  urine.  If  the  offending  body  is 
not  removed,  it  usually  soon  becomes  en- 
crusted with  urinary  salts ;  these  are  gene- 
rally the  phosphates,  but  more  rarely  the 
urates  are  deposited.  The  Avriter  is  not 
aware  of  an  instance  of  the  deposition  of 
oxalates.  The  patient  shortly  becomes  to 
all  intents  and  purposes  the  subject  of  stone 
in  the  bladder,  and  there  are  specimens  in 
many  of  our  museums  of  urinary  calcuH 
having  bullets,  nuts,  pieces  of  bone,  &c.,  as 
nuclei. 

Diagnosis. — The  diagnosis  is  often  suffi- 
ciently easy,  and  can  only  be  difficult  when 
the  patient  is  reticent,  or  the  foreign  body 
is  very  soft,  or  when,  as  in  the  case  of  a 
catheter  suddenly  found  to  be  without  its 
end,  the  owner  cannot  be  absolutely  sure 
that  it  has  not  been  lost  since  its  last  with- 
drawal from  the  bladder.  The  diagnosis 
can  never  be  complete  without  careful 
sounding,  and  in  rare  cases  even  the  digital 
examination  of  the  bladder  by  dilatation  of 
the  urethra  in  the  female,  or  by  means  of 
external  urethrotomy  in  the  male,  may  be 
absolutely  necessary  to  clear  up  the  case. 

Treatment. — In  cases  of  foreign  bodies 
introduced  by  the  urethra,  unless  the  symp- 
toms are  very  urgent,  operative  interference 
should  not  at  once  be  resorted  to,  but  every 
opportunity  allowed  for  the  natural  expul- 
sion of  the  body  through  the  uretlira.  The 
patient  should  be  kept  at  rest ;  if  necessary 
an  opiate  may  be  cautiously  administered  ; 
and  he  should  be  directed  to  hold  his  urine 
until  a  considerable  quantity  has  accumu- 
lated in  the  bladder.  He  should  then  stand 
up,  and  with  his  legs  slightly  apart,  make  a 
free  stream  of  ui'ine.  Such  a  proceeding 
will  often  cause  the  expulsion  of  a  small 
foreign  body,  or  it  may  thus  become  en- 
gaged in  the  urethra. 

"When,  however,  it  is  evident  that  the 
body  cannot  be  naturally  expelled,  or  if  the 
case  is  urgent,  an  operation  should  be  un- 
dertaken without  delay. 

Several  instruments  have  been  devised 
for  the  extraction  of  foreign  bodies  from 
the  bladder,  but  as  few  of  them  are 
really  practical,  or  are  likely  to  be  at 
hand  when  wanted,  they  need  not  be  de- 
scribed here ;  there  is  one,  however,  fci  the 
removal  of  hairpins,  which  deserves  men- 
tion, although  the  female  urethra  admits  so 
readily  and  safely  of  dilatation  that,  with 
the  finger  and  simple  instruments,  pins  of 
all  descriptions  can  usually  be  easily  re- 
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moved.  It  consists  of  a  stout  tube  with  a 
central  rod  ending  in  a  hook;  the  hook 
seizes  the  pin,  and  the  central  rod  is  then 
screwed  back  into  the  stout  tube,  until  the 
pin  is  bent  and  dragged  into  the  tube  and 
extracted.  In  addition  to  the  usual  litho- 
tomy and  lithotrity  instruments  (including 
evacuating  tubes  and  aspirator),  all  of 
which  may  be  found  useful,  the  operator 
should  be  provided  with  a  pair  of  nasal 
polypus  forceps,  a  blunt  hook  on  a  long 
handle  (an  ordinary  button-hook  will  do), 
a  long  urethral  scoop  and  forceps,  and  if 
possible  Sir  Astley  Cooper's  forceps.  This  is 
an  instrument  like  a  curved  metal  sound  ; 
tlie  curved  end  is  split,  and  by  pulling  a 
trigger  in  the  handle  it  separates  laterally 
into  two  blades,  which  come  together  again 
directly  the  trigger  is  liberated,  grasping 
any  foreign  body  which  may  be  present. 

The  most  useful  instrument  for  men 
and  boys  is  a  hthotrite  ;  this  instrument, 
however,  requires  care  in  its  use,  and  special 
attention  must  be  paid  to  three  points. 
(1)  It  is  not  safe  to  crush  glass  in  the 
bladder,  but  sealmg-wax,  clay-pipe  stems, 
and  other  brittle  materials  may  be  safely 
attacked,  crushed,  and  washed  out  through 
tubes,  just  as  an  ordinary  calculus  is  re- 
moved by  Uthotrity.  (2)  In  attempting  to 
remove  a  soft  or  gummy  body,  such  as  the 
end  of  a  vulcanised  india-rubber  catheter, 
the  male  blade  must  not  be  screwed  home 
unless  the  body  is  known  to  be  smaU  or 
is  felt  to  be  seized  in  its  long  axis ;  for 
the  jaws  of  the  instrmnent  may  become 
jammed  and  the  operator  may  be  unable 
to  remove  it.  (3)  In  seizing  an  oblong 
body  it  is  almost  sure  at  first  to  be  seized 
transversely,  and  resistance  will  be  en- 
countered as  the  Hthotrite  and  its  load  ap- 
proach the  prostatic  urethra  ;  if  this  is  so, 
the  Hthotrite  must  be  disengaged  at  once ; 
generally  after  several  seizures  the  body 
will  be  caught  '  end  on,'  and  extraction  will 
be  possible. 

Women  and  Girls. — A  careful  attempt 
should  be  made  to  withdraw  the  body  with 
a  Hthotrite,  or  with  a  pair  of  long  urethral 
forceps,  or  with  Cooper's  forceps  just  de- 
scribed, or  with  a  simple  button-hook,  if 
the  foreign  body  be  a  hairpin.  Should 
simple  means  fail,  then  under  the  influence 
of  an  anaesthetic  the  urethra  should  be 
dilated  with  a  Weiss's  dilator  or  a  pair  of 
polyims-forceps,  and  the  surgeon's  left  little 
finger  introduced.  The  nature  and  position 
of  the  foreign  body  wiU  now  be  ascertained, 
and  usuaUy  no  difficulty  will  be  met  with 
in  removing  it,  for  the  urethra  admits  safely 
of  great    distension,  and  forceps  or    hook 


may  be  passed  along  the  finger  and  guided 
by  it  into  position.  If  the  foreign  body  after 
all  should  prove  too  large  to  be  removed  by 
the  urethra,  it  may  be  extracted  through  an 
incision  made  into  the  vesico-vaginal  sep- 
tum, after  which  the  edges  of  the  wound 
should  be  carefuUy  approximated  and 
stitched  up.  The  method  of  removal  by 
incision  of  the  urethra  has  few  advocates. 
The  supra-pubic  method  is  not  recom- 
mended in  women.  Should  the  foreign 
body  owe  its  great  size  to  deposits  of  cal  • 
culous  matter,  Hthrotrity  may  be  practised, 
and  the  foreign  nucleus  afterwards  ex- 
tracted tlirough  the  urethra  ;  this  remark  is 
equaUy  applicable  to  the  male  subject. 

Men  and  Boys.  —  The  Hthotrite  or 
Cooper's  forceps  should  be  used.  If  the 
foreign  body  be  small,  an  attempt  may  be 
made  to  wash  it  out  through  an  evacuating 
Hthrotrity  tube  (No.  16  or  17  Eng.) ;  a  pebble, 
bead,  or  smaU  pin  may  in  this  way  be  re- 
moved. Should  the  Hthotrite  part  com- 
pany with  the  foreign  body  in  the  deep 
urethra,  the  finger  should  at  once  be  passed 
into  the  rectum  and  the  body  pressed  upon 
from  behind  to  prevent  its  return  into  the 
bladder.  The  finger  in  the  rectum  is  often 
a  useful  adjunct  in  all  manipulations  now 
described,  and  the  writer  has  succeeded 
with  the  finger  alone  in  compelling  the  exit 
of  a  piece  of  catheter  engaged  in  the  neck 
of  the  bladder ;  and  in  another's  practice,  a 
shawl-pin,  with  a  large  round  head,  was  in- 
geniously extracted  with  the  finger  in  the 
rectum ;  the  point  of  the  pin  was  forced 
through  the  perineum,  the  pin's  point  was 
then  brought  weU  down  to  the  coccyx,  and 
the  head  thus  pushed  up  the  urethra  to  the 
meatus,  whence  the  whole  pm  was  with- 
drawn. 

If  aU  attempts  at  extraction  by  the 
urethra  fail,  the  knife  must  be  resorted  to. 
If  the  patient  is  a  boy,  the  ordinary  lateral 
operation  is,  as  a  rule,  to  be  preferred.  If, 
however,  the  patient  is  an  adult,  the  opera- 
tion should  not  be  more  than  an  external 
urethrotomy  {la  houtonniere).  This  con- 
sists of  a  median  perineal  incision  into  the 
membranous  urethra  upon  a  grooved  stafif ; 
a  small  gorget  is  next  passed  into  the  blad- 
der and  the  staff  withdrawn ;  the  surgeon's 
forefinger  is  then  passed  through  the  dilated 
prostatic  urethra  into  the  bladder.  After 
the  surgeon  has  ascertained  the  exact  posi- 
tion of  the  foreign  body  he  may  introduce  a 
pair  of  small  straight  forceps  and  extract 
it.  Should  more  space  be  required,  the 
prostate  may  be  divided  downwards,  and 
the  operation  converted  into  a  median  cyst- 
otomy. C\,  BucKSTON  Browne. 
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FOUR-TAILED    BANDAGE.       See 

Bandages. 

FRACTURE-BOARDS  may  be  made 
either  as  one  piece,  of  sufficient  size  to 
extend  over  the  whole  bedstead;  or  in  a 
number  of  separate  pieces,  long  enough  to 
reach  across  the  bed,  but  only  about  a  foot 
or  a  foot  and  a  half  wide.  The  latter  have 
the  advantage  that  they  can  be  placed  side 
by  side  over  the  whole  bedstead,  or  only  in 
the  required  situations.  When  the  fracture- 
board  is  made  in  one  piece,  it  is  necessary 
to  prepare  the  bed  before  the  patient  is 
placed  on  it ;  but  with  a  number  of  separate 
pieces  it  is  easy  to  sUp  them  in  or  remove 
them  without  in  any  way  disturbing  the 
patient.  The  boards  should  be  placed  be- 
tween the  mattress  and  the  bed. 

BiLTON  Pollard. 

FRACTURES  are  divided  into  simple, 
where  the  skin  is  entire,  so  that  no  air 
enters,  and  compound,  where  there  is  a 
wound  tlnrough  which  air  gains  admission 
to  the  broken  ends  of  the  bone — a  distinc- 
tion of  well-known  importance,  both  as  to 
the  danger  involved  and  the  method  by 
which  repair  is  accomplished.  They  are 
further  classed  as  incomplete  (greenstick), 
when,  as  often  happens  in  children,  the  bone 
is  only  partially  broken ;  impacted,  when  one 
fragment  is  driven  into  the  other  and  there 
locked  ;  oblique,  transverse,  longitudinal, 
and  splintered,  terms  which  explain  them- 
selves; multiple,  when  the  same  bone  is 
broken  in  two  or  more  places,  or  when  two 
or  more  bones  are  broken ;  and  complicated, 
when  the  fracture  is  combined  with  other 
serious  lesions — e.g.  a  dislocation,  the  lacer- 
ation of  a  large  artery  or  nerve,  or  the  rup- 
ture of  some  internal  organ,  such  as  the 
liver  or  bladder.  In  early  life  the  epi- 
physes may  be  separated,  as  will  be  de- 
scribed under  the  fractures  of  the  various 
bones. 

Causes. — The  immediate  causes  of  frac- 
ture are  external  violence  and  muscular 
action.  External  violence  may  be  direct, 
as  in  gunshot  injuries,  and  when  a  heavy 
weight  falls  on  the  limb  ;  or  indirect,  when 
force  is  applied  in  the  long  axis  of  the  bone, 
as  when  the  clavicle  is  broken  in  falls  on 
the  hand.  Or  a  sudden  twist  of  a  bone  may 
produce  fracture.  Though  the  patella  is 
the  bone  most  often  broken  by  muscular 
action,  the  same  accident  may  occur  to 
the  clavicle,  humerus,  sternum,  femur,  and 
other  bones.  The  various  conditions  which, 
by  weakening  the  bones,  act  as  predisposing 
causes  of  fracture,  are  chiefly  moUities 
ossium,  rickets,  atrophy,  whether  senile  or 


jErom  disuse — as  in  old  joint-affections — and 
inflammation,  with  extensive  necrosis  or 
caries,  especially  when  syphiHtic  or  stru- 
mous, and  cancer. 

Symptoms. — These  are  divided  into  the 
circumstantial — as  when,  after  an  injury  to 
the  head,  blood  and  watery  fluid  continue 
to  drain  from  the  ear,  or  when  emphysema 
and  haemoptysis  occur  after  injury  to  the 
chest — and  the  direct,  which  are,  altered  out- 
line or  length  of  the  limb,  movement  of  one 
part  of  the  bone  on  the  other,  and  crepitus. 
Sometimes  the  patient  feels,  or  even  hears, 
the  snap  at  the  moment  of  fracture.  The 
circumstantial,  though  they  may  be  strongly 
suggestive,  generally  admit  of  some  alter- 
native construction,  and  are  therefore  in- 
conclusive— e.g.  the  flow  of  blood  and  watery 
fluid  may  be  from  the  ear  itself ;  emphy- 
sema and  haemoptysis  may  depend  on  rup- 
tured lung.  As  to  the  direct;  although 
movement  is  easily  felt  when  a  superficial 
bone  is  broken  in  the  middle  of  its  shaft,  it 
is  not  so  when  the  bone — e.g.  the  body  of 
the  scapula— is  deeply  placed,  or  when  a 
small  block,  difficult  to  grasp,  is  detached, 
as  in  fi'acture  through  the  anatomical  neck 
of  the  humerus.  Both  these  difficulties  are 
met  with  in  fracture  of  the  neck  of  the 
femur.  Movement  is  often  absent,  as  in 
impacted,  or  very  slight,  as  in  incomplete 
fractures.  Sometimes  it  is  impossible,  as 
in  fracture  of  the  base  of  the  skuQ,  or  wrong, 
as  in  fracture  of  the  spine,  even  to  at- 
tempt to  produce  it.  Alteration  of  out- 
line may  result,  either  directly  from  the 
force  which  broke  the  bone,  as  when  the 
skull  is  driven  in ;  or  fi'om  the  weight  of 
the  limb,  as  when  the  shoulder  drops  in- 
wards and  forwards  in  fracture  of  the 
clavicle ;  or  from  contraction  of  the  sur- 
rounding muscles,  the  strongest  preponder- 
ating, and  some  acting  on  one  fragment, 
some  on  the  other,  as  when  in  fracture  of 
the  femur  just  below  the  trochanters  the 
iho-psoas  and  glutei  flex  and  abduct  the  up- 
per fragment,  while  the  hamstrings  draw 
the  lower  fr'agment  upwards  behind  the 
other.  Crepitus  is  often  unmistakable,  but 
it  is  very  often  absent.  It  is  so  in  impacted 
and  in  incomplete  or  greenstick  fr-acture?. 
In  some  fractures,  as  those  through  the 
neck  of  the  femur,  it  is  felt  only  when,  by 
drawing  down  the  limb,  the  fragments  are 
brought  into  contact.  Even  m  fr-actures 
through  the  shafts  of  the  long  bones,  it  is 
sometimes  impossible  to  bring  the  surfaces 
into  such  close  contact  as  to  produce  cre- 
pitus. 

Much  care  is  required  to  distinguish 
between  true  crepitus  and  the  grating  often 
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present  in  rheumatoid  joints,  and  even  the 
creaking  in  the  sheaths  of  tendons.  It  is 
often  difficult  to  be  sure  at  exactly  what 
point  crepitus  is  produced.  Mobility,  and 
crepitus,  as  a  faint  and  momentary  cUck, 
are  sometimes  to  be  detected  only  in  one 
particular  movement  of  the  bone.  They  are 
thus  easily  overlooked.  It  is  therefore  ne- 
cessary, when  the  upper  part  of  the  bone 
has  been  fixed,  not  only  to  perform  rotation, 
but  to  move  the  part  below  gently  in  every 
direction.  In  impacted  fractui'e,  in  which 
there  is  neither  mobility  nor  crepitus,  the 
only  reliable  dh'ect  symptom  is  altered 
outline.  The  bone  may  be  shortened,  its 
axis  may  deviate,  or  some  irregularity  of 
surface  may,  as  the  fingers  are  carefully 
passed  over  it,  be  detected.  In  doubtful 
cases  the  question  whether  the  injury  is  at 
some  point  where  impacted  firacture  is  com- 
mon (e.g.  the  lower  end  of  the  radius,  or 
neck  of  the  femur),  the  cause  of  the  accident, 
and  the  amount  of  pain,  must  all  be  taken 
into  account.  Care  must  be  taken  against 
concluding  that  there  is  no  fracture,  on  the 
ground  that  the  patient  can  move,  or  even 
bear  weight  upon,  the  limb.  Not  rarely  in 
fractures  of  the  clavicle  the  hand  can  be 
raised  above  the  shoulder,  or  even  placed 
on  the  head ;  and  patients  with  fracture 
through  the  neck  of  the  femur,  the  patella, 
the  fibula,  or  in  other  parts  of  the  lower 
extremity  —  especially  when  there  is  im- 
paction— have  been  known  to  walk  long 
distances  on  the  limb. 

From  what  has  been  said  it  will  be  seen 
that  it  is  often  impossible  to  secure  positive 
proof  that  fracture  has  occm-red.  This  is 
especially  the  case  when  the  bone  concerned 
is  one  of  a  series  closely  knit  together,  as 
in  the  carpus  or  metacarpus,  or,  even  when, 
of  two  bones  lying  side  by  side,  only  one  is 
broken — e.g.  the  ulna  or  fibula.  And  it  may 
be  as  difficult  to  deny  as  to  affirm  that  fi:ac- 
ture  is  present.  Yet  it  is  highly  inadvisable 
to  endeavour,  by  forcible  and  prolonged 
examination,  to  obtain  conclusive  evidence. 
Our  duty  is,  if  doubt  remains  after  all  re- 
liable means  have  been  critically  used,  to 
adopt  such  precautions  as  may  provide  for 
safety,  should  fracture  after  all  exist ;  to 
watch  carefully  the  progi-ess  of  the  case ; 
and  to  act  on  such  further  knowledge  as 
may  be  obtained  at  any  later  stage.  What 
reasonable  patient  would  ask  for  more  than 
this  ?  In  many  cases  an  anaesthetic  should 
be  used.  When  the  muscles  by  this  means 
are  relaxed,  gentle  manipulation  will  often 
elicit  evidence  which,  without  it,  even 
forcible  and  painful  movement  of  the  limb 
would  fail  to  disclose.   An  anaesthetic,  how- 


ever, it  must  always  be  remembered,  is  not 
given  that  rough  manipulations  may  be 
practised — these  are  as  dangerous  when 
the  patient  is  insensible  as  when  he  is  con- 
scious, and  have  often  done  irreparabU 
harm. 

Another  point  is  that  the  limb  is  to  be 
thoroughly  exposed,  and  minutely  compared 
with  the  opposite  side.  A  complete  exami- 
nation should  be  made  as  soon  after  the 
accident  as  possible  and  before  great  swell- 
ing is  present,  so  that  accurate  diagnosis 
has  become  out  of  the  question.  The  dia- 
gnosis between  fi:acture  and  dislocation 
may  sometimes  be  difficult ;  nor  must  we 
forget  that  these  two  conditions  may  exist 
together.  In  fracture  there  is  preternatural 
mobihty ;  deformity  is  easily  removed,  but 
it  returns  when  external  support  is  with- 
drawn, and  there  is  generally  crepitus.  In 
dislocation  the  limb  is  fixed  in  an  abnormal 
position ;  there  is  no  true  crepitus ;  when 
its  upper  end  is  grasped  and  the  shaft 
is  rotated,  it  is  felt  to  move  in  one  piece, 
and  the  .bone  when  once  replaced,  re- 
mains in  position.  Moreover,  its  various 
salient  points  can  be  felt  in  their  normal 
relations  to  the  rest  of  the  bone,  but  the 
relation  of  the  bone  to  its  socket  is  changed. 
As  rheumatoid  joints  often  present  grating, 
we  must  be  careful  not  to  conclude  that 
what  we  feel  is  true  crepitus  without  taking 
other  symptoms  into  account. 

Summoned  to  a  fracture,  the  surgeon's 
first  care  must  be  to  provide  against  farther 
injury.  The  patient  must  be  induced  to 
remain  as  still  as  possible  while  prelimi- 
naries are  arranged.  The  clothes  covering 
the  limb  must  be  removed  by  cutting  along 
the  seams,  and  the  limb  must  be  securely 
supported  by  extempore  inside  and  outside 
splints  formed  of  pieces  of  board  (thickly 
doubled  newspapers  will  suffice  for  the  upper 
extremity),  a  strong  walking-stick,  &c. ;  a 
shawl  or  thin  pillow  being  used  to  protect 
the  skin  and  distribute  pressure.  The 
patient  must  now  be  placed  on  a  stretcher, 
or  a  door  covered  with  spare  clothes  or 
straw,  the  surgeon  himself  taking  charge  of 
the  limb,  while  he  directs  the  bystanders 
how,  acting  steadily  together,  to  lift  the 
sufferer.  The  patient  should  be  hand- 
carried  if  this  is  practicable,  as  the  jarring 
of  any  conveyance  may  do  serious  injurj\ 
He  must  be  lifted  to  bed  with  as  Httle  dis- 
tui'bance  as  possible,  and  placed  on  a 
narrow  bedstead  with  a  firm  mattress,  with 
a  board  beneath  the  latter  to  keep  it  flat. 
A  feather  bed  is  quite  unsuitable.  Some 
siu'geons  have  advised  that  the  fracture 
should  not   be   '  set '   before   the  third  or 
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fourth  day.  This,  however,  is  an  exploded 
view;  adjustment  should  be  effected  with 
the  least  possible  delay. 

In  the  treatment  of  fractures  three  ob- 
jects present  themselves :  (1)  the  replace- 
ment of  the  fragments ;  (2)  their  main- 
tenance LQ  position  during  repair ;  (3)  the 
prevention  or  removal  of  complications. 
The  difficulties  which  arise  vary  with  the 
case.  In  the  clavicle  the  displacement  de- 
pends mainly  on  the  weight  of  the  limb, 
which  falls  inwards  and  forwards — httle  on 
spasmodic  muscular  action.  Hence  adjust- 
ment is  easily  effected  by  Hfting  the  limb 
into  its  normal  position.  The  difficulty  here 
is  to  maintain  reduction.  In  obUque  frac- 
ture of  the  femur  or  tibia  it  is  the  powerful 
muscles  of  the  limb  that  oppose  reduction. 
In  fractures  of  the  surgical  neck  of  the 
humerus  the  muscles  inserted  into  its  tuber- 
osities rotate  the  upper  jBragment ;  and  this 
is  so  deeply  situated  that  we  can  sometimes 
neither  learn  its  exact  position  nor  turn  it 
back  into  its  place.  Sometimes  the  mere 
irregularity  of  the  fragments,  or  the  pre- 
sence of  soft  parts  between  them,  hinders 
adjustment.  To  effect  reduction  the  limb 
above  must  be  fixed  by  an  assistant,  whUe 
extension  is  made  below,  as  far  as  possible 
in  the  long  axis  of  the  upper  fragment,  the 
surgeon  himself  guiding  the  ends  into  place. 
In  some  instances  of  fracture  of  the  tibia 
reduction  cannot  be  effected  till  the  tendo 
Achillis  has  been  divided  ;  but  tenotomy, 
either  here  or  in  other  fractures,  is  very 
seldom  called  for.  Sometimes,  in  fractures 
of  the  femur,  shortening  cannot  at  the  time 
be  entirely  removed  ;  but  it  may  gradually 
be  subsequently  overcome  by  weight-ex- 
tension. Position  sometimes  assists — e.g. 
flexion  of  the  leg  on  the  thigh  during  the 
reduction  of  fractures  of  the  tibia.  An  anaes- 
thetic is  often  called  for,  not,  of  course,  as 
before  stated,  that  violence  may  be  used, 
but  because  it  obviates  resistance  which 
must  otherwise  be  forcibly  overcome. 

If  practicable  the  fragments  should  be  at 
once  exactly  adjusted ;  but  rather  than  make 
violent  or  over-long  attempts,  we  must 
secure  the  best  attainable  position  at  the 
time,  and  improve  this,  so  far  as  may  be 
possible,  by  subsequent  modification.  If 
such  swelling  has  occurred  that  neither  a 
complete  diagnosis  nor  satisfactory  adjust- 
ment is  possible  at  the  time,  the  limb  must 
be  brought  as  far  as  may  be  into  its  normal 
position,  such  apparatus  as  can  be  used  with- 
out restricting  the  circulation  must  be  em- 
ployed, ice-cold  lotions  must  be  applied,  and 
the  limb  be  placed  in  the  best  position  for 
the  subsidence  of  the  swelling.   The  surgeon 


must  wait  for  the  earliest  opportunity  of 
completing  reduction,  whether  by  using 
more  extension,  the  insertion  here  and  there 
of  pads,  or  even  an  entire  re-setting,  though 
this  is  generally  both  unnecessary  and  un- 
advisable.  In  using  retention-apparatus 
we  must  provide  efficient  support,  so  as  to 
guard  against  displacement  due  either  to 
(a)  the  weight  of  the  limb,  (6)  muscular 
action,  (c)  the  movements  of  the  patient ; 
avoid  all  constriction,  especially  above  the 
fracture  ;  distribute  pressure,  and  prevent  its 
occurrence  over  prominences  or  tender 
areas  ;  and  place  the  limb  in  the  most  com- 
fortable position,  remembering  that  in  a 
very  few  hours  after  a  fracture  is  properly 
adjusted  the  patient  ought  generally  to  be 
free  from  pain  in  the  limb,  remembering 
also  that  considerable  swelling  is  in  pro- 
spect. This  latter  must  be  taken  into  ac- 
count while  the  fi-acture  is  being  put  up, 
and  very  carefully  watched  subsequently. 
Tight  bandaging  not  only  causes  pain, 
but  may  lead  to  gangrene  or  other  serious 
consequences.  It  is  dangerous  to  place 
strapping  in  a  circular  direction  round  the 
limb,  and  cover  it  with  a  bandage ;  should 
swelling  occur  below,  we  are  apt,  while 
loosening  the  bandage,  to  forget  the  strap- 
ping, and  so  fail  to  remove  the  constriction. 
Such  an  oversight  has  sometimes  led  to 
gangrene  of  the  limb.  For  the  first  few 
hours  the  condition  of  the  circulation  in  the 
fingers  or  toes  should  be  carefully  watched. 
Co'm;plications. — {a)  The  soft  parts  may 
have  been  so  extensively  crushed  that 
sloughing  ensues,  and  the  fracture  becomes 
compound — no  rare  event  in  the  case  of  the 
tibia  and  other  superficial  bones.  Should 
this  be  threatened,  the  area  involved  should 
be  protected  by  antiseptic  dressings,  and 
the  subsequent  treatment  will  be  that  for 
compound  fracture.     See  below. 

(6)  Extravasation  of  blood  may  cause 
tense  swelling  and  so  lead  to  gangrene,  es- 
pecially if  the  bandages  are  tight.  To  avert 
such  a  result  all  circular  constriction  must 
be  at  once  removed,  the  limb,  supported  in 
loosely  adapted  splints,  must  be  raised  (the 
same  end  may  to  some  extent  be  attained  by 
raising  the  foot  of  the  bed),  and  if  the  sur- 
face be  hot,  evaporating  lotions  must  be 
used.  If  however,  the  limb  is  cold,  it 
should  be  wrapped  in  cotton  wool.  Bullae 
should   be  pricked   and   emptied,   but   the 

I  cuticle  must  be  carefully  preserved. 

I  (c)  Eupture  of  the  main  artery,  a  grave 
accident,  is  happily  rare.     It  is  chiefly  met 

I  with  in  fractures  of  the  upper  end  of  the 
humerus,  the  lower  end  of  the  femur,  and 
the  upper  end  of  the  tibia.     The  symptoms 
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are :  the  rapid  formation  of  a  tense  elastic 
swelling,  in  which  a  distinct  thrill  or  even 
a  faint  difiPused  pulsation  may  often  be  felt ; 
loss  of  sensation  and  coldness  of  the  limb, 
and  loss  of  pulsation  in  the  vessels  below. 
The  choice  of  treatment  is  embarrassing. 
Three  courses  present  themselves.  To  trust 
to  compression  or  ligature  of  the  artery 
higher  in  the  limb;  to  endeavour  to  find 
and  tie  the  two  ends  of  the  vessel ;  to  per- 
form amputation.  This  last  step  should 
not  be  taken  till  gangrene  has  absolutely 
set  in,  for  the  symptoms  mentioned  are  not 
proof  positive  that  the  artery  is  torn,  and 
recovery  has  sometimes  occurred  although 
they  were  all  present.  To  search  for  the 
€nds  of  the  vessel  is  a  proceeding  sur- 
rounded with  such  difficulty,  and  involving 
such  free  dissection  of  the  soft  parts,  that, 
although  it  may  occasionally  be  justifiable, 
it  cannot  be  recommended.  The  safest 
plan,  generally,  will  be  to  try  the  effect  of 
pressure  on  the  artery  above,  applied  if 
possible  by  the  digital  method,  so  that  the  re- 
turn of  venous  blood  is  as  little  as  possible 
interfered  with.  Ligature  of  the  vessel 
above  is,  as  a  rule,  unadvisable.  Compres- 
sion secures  the  same  end,  and  can  be  re- 
mitted should  swelling  cease  to  increase, 
while  ligature,  by  suddenly  arresting  the 
circulation,  may  precipitate  gangrene. 
Where  gangrene  has  supervened,  amputa- 
tion should  as  a  rule  be  at  once  performed ; 
though  it  may  be  right  to  postpone  it  when 
the  patient  is  very  old  or  very  weak.  The 
point  selected  must  vary  with  the  case. 
When  the  artery  has  been  wounded  by  one 
■of  the  fragments  in  a  fracture  produced 
without  much  violence,  ampritation  may  be 
performed  just  above ;  but  when  the  frac- 
ture has  been  accompanied  by  extensive 
injury  of  the  soft  parts,  amputation  must  be 
-done  at  some  distance  higher  in  the  limb, 
where  the  soft  structures  are  uninjured. 
If  this  rule  is  not  followed  gangrene  will 
probably  reappear  in  the  stump.  The  in- 
ference to  be  drawn  from  the  appearance 
•of  bullae  varies  in  different  cases.  They  re- 
sult from  extravasation  around  the  fracture, 
and  indicate  extensive  laceration.  When 
the  limb  is  cold  and  numb,  bullae  are  but 
another  sign  that  gangrene  is  at  hand. 
But  when  the  surface  is  w^arm,  and  there  is 
pulsation  in  the  vessels  below,  bullae  may 
be  regarded  as  evidence  that  serum  is  reach- 
ing the  surface,  and  that  tension  is  being 
relieved.  See  Arteries,  Wounds  of;  Fe- 
moral Artery,  Wound  of  the. 

{d)  Dislocation  is  sometimes  produced 
by  the  same  force  which  caused  the  frac- 
ture.   This  is  a  complication  which   may 


prove  very  difficult  to  manage,  especially 
when  one  fragment  is  short  and  deeply 
placed,  as  in  dislocation  of  the  head  of  the 
humerus  accompanying  fracture  high  in 
the  shaft.  The  possible  existence  of  this 
condition  must  not  be  overlooked,  nor  can 
such  a  complication  well  escape  notice 
during  a  careful  examination,  unless  con- 
siderable swelling  has  already  taken  place. 
In  any  doubtful  case  examination  must  be 
repeated  as  soon  as  swelling  has  subsided. 
Reduction  should  be,  when  practicable,  at 
once  effected,  but  the  attempt  has  often 
failed.  It  may  sometimes  be  accomplished 
by  enclosing  the  limb  securely  in  splints, 
so  that  a  firm  hold  is  gained  on  the  dis- 
placed end  of  the  bone ;  and  then,  when 
the  muscles  are  relaxed  by  an  ajiaesthetic, 
employing  the  method  by  manipulation. 
See  Dislocations.  Failing  reduction,  the 
fracture  must  be  adjusted  in  the  best  avail- 
able position.  When  union  has  occurred 
— that  is,  in  six  or  eight  weeks — manipula- 
tion may  be  again  tried  ;  but  at  this  period 
reduction  generally  cannot  be  effected,  and 
the  case  must  be  treated  as  one  of  un- 
I  reduced  dislocation :  adhesions  must  be 
I  broken  down  by  careful  manipulation,  un- 
i  der  an  anaesthetic,  when  union  of  the  frac- 
ture is  firm,  and  passive  movements  must 
be  employed  with  perseverance,  to  secure 
such  motion  as  can  be  obtained.  See  Hu- 
merus, Fractures  of  the. 

(e)  When  fracture  extends  into  a  joint, 
mobility  may  be  permanently  and  con- 
siderably impaired  by  sharp  synovitis, 
followed  by  adhesions ;  by  the  displace- 
ment of  fragments  which  cannot  be  ad- 
justed; or  by  the  formation  of  callus,  alter- 
ing the  shape  of  the  articular  ends.  This 
is  especially  apt  to  be  the  case  in  com- 
minuted CoUes's  fracture  extending  into 
the  wrist-joint,  and  in  fr*acture  of  the 
humerus  just  above  the  condyles,  extending 
into  the  elbow-joint,  particularly  in  children. 
In  such  cases  the  utmost  care  must  be 
taken  in  the  adjustment  of  the  fracture, 
though  the  swelling  which  so  quickly  re- 
sults may  defeat  this  object.  The  surgeon 
in  such  instances  should  do  himself  the 
justice  of  at  once  explaining  the  state  of 
the  case  to  the  patient. 

(/)  (Edema  of  the  limb  is  often  a  trouble- 
some compHcation.  Following  immediately 
on  the  fracture,  it  depends  on  copious  serous 
effusion  from  bruising  of  the  soft  parts ;  it 
may  depend  entirely  on  tight  bandaging ;  or, 
slowly  ensuing  some  days  after  the  accident, 
it  arises  from  plugging  of  the  veins  in  the 
neighbourhood  of  the  fracture — a  condition 
especially  apt  to  occur  in  gouty  or  rheumatic 
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subjects.  In  these  cases  fatal  embolism 
may  result  from  the  detachment  of  thrombi 
and  their  passage  into  the  lungs,  or  hemi- 
plegia may  occur  from  their  transit  into 
the  arteries  of  the  brain.  Acute  oedema, 
from  phlebitis,  must  be  treated  by  raising 
the  limb  and  relieving  circular  pressure; 
the  more  chronic  forms,  often  very  obsti- 
nate, by  frictions,  shampooing,  and  by  the 
appUcation — when  union  of  the  fracture  is 
firm — of  Martin's  elastic  bandage,  which  is 
very  efficient  for  the  purpose.  The  treat- 
ment, however,  must  be  gently  conducted, 
or  the  phlebitis,  always  very  prone  to  re- 
lapse, will  be  renewed. 

Compound  Fracture. — The  gravity  of 
compound,  as  compared  with  simple,  frac- 
tures depends,  to  some  extent,  on  the  ad- 
mission of  air.  But  the  danger  accruing 
from  this  source  has  of  late  years  largely 
diminished.  Formerly,  when  sanitary  con- 
ditions were  neglected,  the  air  which 
entered  a  wound  was  almost  invariably 
charged  with  some  septic  material,  so  that 
a  true  inoculation  of  the  tissues  occurred. 
But  now,  when  ventilation  is  amply  pro- 
vided, when  all  infectious  cases  are  removed 
from  the  general  wards,  and  when  wounds 
are  treated,  whatever  the  details  of  dressing 
may  be,  on  antiseptic  principles,  the  mere 
admission  of  air  is  much  less  deleterious 
than  it  was  twenty  years  ago.  This  is  con- 
stantly demonstrated  by  the  safe  repair  of 
that  form  of  compoimd  fracture  which  is 
artificially  produced  in  the  operation  of 
osteotomy,  in  some  instances  of  which, 
when  a  wedge  of  bone  is  removed,  an  open- 
ing larger  than  that  of  many  compoimd 
fractures  is  made,  and  air  is  most  freely 
admitted  into  every  part  of  the  wound. 
Compound  fractm'es,  however,  are  generally 
the  result  of  much  greater  violence,  and 
are  attended  with  proportionately  greater 
injury  to  the  soft  parts  than  is  the  case 
with  simple  fractures.  Often  the  skin  is 
widely  stripped  off,  the  muscular  structures 
are  reduced  to  a  pulp,  the  main  vessels  or 
nerves  are  lacerated,  and  the  bone  is  ex- 
tensively comminuted.  These  injuries  are 
the  main  som'ces,  at  the  present  day,  of  the 
dangers  attending  compound  fracture. 

Treatment. — Should  either  of  the  frag- 
ments— it  is  usually  the  upper — protrude 
through  the  skin,  reduction  must,  if  neces- 
sary, be  assisted  by  enlargement  of  the 
wound  at  the  point  of  greatest  resistance. 
Should  the  fr-agment  protrude  far,  and  be 
completely  bare  of  periosteum,  or  should 
reduction  be  otherwise  impossible,  a  por- 
tion of  the  bone  must  be  sawn  off.  The 
danger  of  this  latter  proceeding,  as  increas- 


ing  the  liability  to  pyaemia,  osteomyelitis, 
or  necrosis,  has  been  exaggerated.  Of 
course  no  part  of  a  bone  should  be  lightly 
sacrificed,  but  the  removal  of  an  end  which 
is  found  to  materially  hinder  reduction 
after  the  wound  has  been  enlarged,  is  less 
objectionable  than  forcible  and  prolonged 
manipulation.  In  comminuted  fracture, 
fr'aginents  which  are  completely  loose 
should  be  removed;  those  which,  though 
broken  away  fr'om  the  rest  of  the  bone  are 
still  covered  in  their  whole  length  with  peri- 
osteum, should  be  carefully  replaced ;  while 
those  which  are  partially  bared  must  bo 
dealt  with  according  to  circumstances.  In 
young  subjects  they  may  be  left,  as  also 
when  on  account  of  their  depth  fr'om  the 
surface  they  are  difficult  to  reach.  The 
condition  of  the  soft  parts  may  have  some 
influence  on  om'  decision.  When  the  sur- 
rounding injury  is  comparatively  slight,  so 
that  nutrition  will  probably  soon  resume 
its  ordinary  course,  they  may  remain  ;  but 
when,  especially  in  middle-aged  or  elderly 
persons,  there  is  extensive  crushmg  of  the 
soft  parts,  with  a  prospect  of  long  suppura- 
tion, in  the  com-se  of  which  they  would 
almost  certainly  perish,  it  is  safer  to  extract 
any  that  are  easily  reached.  Haemorrhage 
must  be  arrested  by  ligature  (with  carbo- 
lised  catgut),  or  by  torsion.  In  order  to  do 
this,  when  bleeding  is  deeply  seated,  it  is 
necessary  fr-eely  to  enlarge  the  wound  (an 
Esmarch's  bandage  having  been  applied, 
or  the  artery  being  compressed  above),  to 
tm-n  out  all  clots,  and  tie  both  ends  of  the 
vessel.     See  helow  on  Amputation. 

If  large  nerves  are  torn,  their  ends  must 
be  brought  together  by  two  or  three  fine 
catgut  sutures  passed  through  their  sheath. 
The  wound  must  then  be  thoroughly 
cleansed,  and  washed  out  in  all  its  recesses 
with  a  1  in  20  solution  of  carbolic  acid  in 
water,  introduced  by  means  of  a  gum- 
elastic  catheter  fitted  to  a  S3^ringe  or  to  an 
frrigator.  The  sui-faee  of  the  limb  must 
be  well  washed  with  the  lotion ;  coagula,  as 
far  as  possible,  should  be  removed  ;  a  coun- 
ter-opening for  drainage,  maintained  by  a 
tube  or  by  a  strip  of  guttapercha  tissue 
soaked  in  the  lotion,  will  often  be  advisable. 
The  opening  in  the  skin,  if  extensive  or 
branched,  may  be  partially  closed  ;  but  an 
ample  outlet  for  free  drainage  must  be  left. 
A  strip  of  '  oil-silk  protective,'  or  gutta- 
percha tissue  soaked  in  a  1  in  40  solution 
of  carbolic  acid,  is  placed  over  the  wound 
itself,  and  the  limb  is  widely  enveloped  in 
the  neighbourhood  of  the  fracture  with 
gauze  wrung  out  in  the  carbolic  solution,  and 
more  superficially  with  eight  or  ten  layers 
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of  antiseptic  gauze,  having  a  sheet  of  thin 
mackintosh  between  the  outermost  and  the 
next  layer.  The  quantity  and  the  covering 
extent  of  the  gauze  must  depend  upon  the 
probable  amount  of  discharge.  The  dress- 
ings must  be  so  applied  as  to  admit  of  easy 
removal,  without  disturbing  the  fracture ; 
and  they  must  be  changed  often  enough  to 
prevent  the  discharge  from  escaping  beyond 
them.  They  should  be  renewed,  usually, 
on  the  second  or  third  day,  and  then  ac- 
cording to  circumstances.  If  the  wound 
has  been  long  exposed  to  the  air,  it  should 
not  only  be  syringed  out  with  carbolic 
lotion  as  directed,  but  iodoform  powder 
should  be  dusted  into  the  wound  and  be- 
tween the  fragments.  A  convenient  dress- 
ing, when  the  wound  is  small,  consists  of 
oil-silk  protective  covered  with  folds  of  lint 
soaked  in  a  saturated  solution  of  boracic 
acid.     See  Antiseptic  Surgery. 

Mr.  Sampson  Gamgee's  method  of  dry 
dressing  is  also  excellent;  or  absorbent 
cotton-wool  impregnated  with  iodoform, 
and  covered  with  mackintosh,  may  be 
used;  or  the  wound  may  be  thoroughly 
washed  out  with  a  solution  of  one  part  of 
tincture  of  iodine  to  five  hundred  or  a 
thousand  parts  of  water.  The  condition  of 
the  limb,  as  the  neighbourhood  of  the  frac- 
ture is  thus  covered  in,  must  be  closely 
watched  by  observing  the  temperatm-e,  sen- 
sation, and  circulation  in  the  parts  below. 
Great  care  must  be  used  that  the  dressings 
are  not  applied  tightly,  but  that  some 
allowance  is  made  for  swelling,  which  will 
in  all  likelihood  ensue.  These  dressings 
•mory  be  discontinued  as  soon  as  the  wound 
has  healed. 

Amputation. — The  treatment  of  wounds 
has  undergone  so  complete  a  revolution 
dm-mg  the  last  twenty  years,  that  the  rules 
for  amputation  in  compound  fracture  have 
had  to  be  recast.  Conservative  surgery  has 
been  carried  to  a  point  which  it  would  for- 
merly have  seemed  impossible  to  reach, 
and  highly  dangerous  even  to  attempt. 
The  change  is  shown  in  the  greater  rarity, 
not  only  of  primary  amputations,  bub  of 
secondary  also.  The  effort  to  save  the  limb 
is  commonly  justified  by  the  result.  Am- 
putation, however,  must  stUl  be  performed 
in  cases  in  which,  without  reckoning  such 
compHcations  as  in  former  days  threatened 
all  large  wounds — secondary  haemorrhage, 
celMitis,  prolonged  suppuration,  and  the 
like — the  fate  of  the  limb  is  already  sealed. 
As  when  all  the  soft  parts  are  completely 
torn  through,  or  when  some  considerable 
portion  has  been  torn  away  in  a  machinery 
accident ;  when  the  whole  thickness  of  the 


limb  is  completely  crushed ;  when  large 
areas  of  skin  have  been  stripped  off ;  when, 
with  other  formidable  injuries,  a  large  joiat 
is  torn  open  and  its  ligaments  ruptured ; 
when  the  main  vessels  and  nerves  of  the 
limb  are  severed ;  when  deep  haemorrhage 
is  profuse,  and  the  vessel  cannot  be  reached 
without  a  wide,  and  therefore  destructive, 
dissection  of  the  limb,  as  when  the  pop- 
liteal, or  the  upper  part  of  the  posterior 
tibial  artery,  is  lacerated.  Conditions  other 
than  local  must  also  have  due  weight — the 
patient's  age,  habits,  and  the  presence  or 
absence  of  visceral  disease,  especially  of 
the  kidneys.  In  the  old,  and  in  persons  of 
unsound  health,  amputation  is  a  formidable 
measure,  and  the  choice  between  the  risks 
of  leaving  the  limb  and  of  amputation  are 
so  evenly  balanced  that  the  case  is  one  of 
great  difficulty,  and  every  point  must  be 
critically  considered. 

In  young  and  healthy  subjects,  if  the 
main  artery  is  wounded,  its  two  ends  must 
be  tied ;  if  the  main  nerves  are  torn,  their 
cut  ends  must  be  brought  together  by  two 
or  three  carbolised  catgut  sutures,  passed 
through  their  sheaths ;  if  a  joint  is  opened 
it  must  be  thoroughly  washed  out  with 
carboHc  lotion  (1  in  40)  and  provided  with 
fi'ee  drainage,  and  an  attempt  must  be 
made  to  save  the  limb ;  for  amputation, 
should  it  become  necessary,  can  be  per- 
formed later.  But  in  deciding  what  our 
course  should  be,  we  must  always  bear  in 
mind  that  our  first  charge  is  the  safety  of 
the  patient's  life ;  to  save  this  we  must 
not  hesitate  to  sacrifice  the  limb.  Should 
gangrene  ensue,  amputation  must,  unless 
contraindicated  by  the  general  condition  oi 
the  patient,  be  immediately  performed.  In 
the  later  stages  of  the  case,  should  secon- 
dary hsemoiThage  of  formidable  amount 
occur  (happily  this  is  very  rare),  and  be 
repeated  in  spite  of  compression  of  the 
trunk  above  ;  if  suppuration  is  so  copious 
that  the  patient  is  becoming  dangerously 
weak ;  or  if  the  fracture  involved  injuries 
which  have  disorganised  the  limb  so  that 
repair  seems  hopeless,  secondary  amputa- 
tion must  be  resorted  to. 
I  In  fractm^es  which  are  attended  with 
only  moderate  displacement  and  laceration 
of  the  soft  parts,  and  are  subsequently 
kept  at  rest,  the  callus  is  limited  to  the 
interval  between  the  fragments,  whether 
between  then-  ends,  or  where  they  overlap. 
But  when  the  soft  parts  have  been 
;  widely  injured,  so  that  inflammation  is 
'  considerable,  or  when  the  fragments  can- 
I  not  be  kept  at  rest,  as  in  fractured  rib, 
!  so  that  inflammation  is  prolonged,  caUus  is 
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formed  both  in  the  medullary  canal  (in- 
terior callus),  and  in  the  parts  around 
(enoheathing).  These  varieties  are  termed 
provisional.  They  exist  during  the  process 
of  repair,  but  are  subsequently  entirely 
removed;  so  that  when  normal  repair  is 
complete  no  callus  remains  but  that  which 
lies  directly  between  the  fragments.  In 
compound  fracture  union  takes  place — after 
any  sloughs  that  may  have  formed  have 
been  either  extruded  or  absorbed— by  the 
development  of  granulation-tissue  between 
and  around  the  fragments,  and  its  subse- 
quent ossification.  The  period  occupied  by 
repair  varies  widely  with  the  degree  of 
injury,  and  is  extended  by  the  tedious 
separation  of  sloughs  and  sequestra,  and 
by  the  difficulties  which  attend  healing 
where  soft  parts  have  been  extensively 
destroyed.  But  it  is  generally  twice  or 
three  times  as  long  as  that  required  in 
simple  fractiu-es.  After  union  is  complete, 
a  process  of  modelling  occm's,  by  which 
projections  are  rounded  off,  all  superfluous 
callus  removed,  and  the  medullary  canal 
re-formed,  so  that  the  bone  is  restored,  in 
respect  alike  to  its  size  and  outline,  density 
and  strength,  as  far  as  possible  to  its  ori- 
ginal state.  This  is  so  perfectly  effected 
that  in  many  instances,  even  on  section,  no 
trace  of  the  fracture  remains.  Union  takes 
place  very  rapidly  in  children,  and  may  be 
complete  in  ten  to  twenty  days ;  in  older 
persons  it  extends  over — speaking  approxi- 
mately— six  or  eight  weeks,  and  is  more 
slowly  effected  the  larger  the  bone  con- 
cerned. The  bones  of  the  lower,  perhaps 
because  they  are  larger,  unite  somewhat 
more  slowly  than  those  of  the  upper  ex- 
tremity. 

In  fractures  of  the  upper  extremity 
splints  may,  as  a  general  rule,  be  removed, 
and  the  patient  be  allowed  gradually  to 
resume  the  use  of  the  limb,  at  the  end  of 
a  month  or  five  weeks.  For  the  lower 
extremity,  as  it  has  to  sustain  the  weight 
of  the  body,  this  time  must  be  extended  to 
seven  or  nine,  or  even  twelve  weeks,  accord- 
ing to  the  age  and  the  circumstances  of  the 
patient.  But  in  each  case  the  patient  must 
be  guided  by  the  advice  of  his  surgeon, 
given  after  a  careful  examination  has  been 
made,  for  sometimes  union  is  found  to  have 
been  unexpectedly  delayed.  Should  any 
yielding  be  observed,  he  must  be  forthwith 
directed  to  abstain  for  a  time  from  bearing 
weight  on  the  limb.  Great  and  unmanage- 
able deformity  will  otherwise  supervene ; 
witness  the  distortion  of  the  leg  which 
sometimes  gradually  ensues  after  Pott's 
fracture.    Various,  some  of  them  fanciful, 


causes  of  delayed  union  have  been  assigned, 
Those  calling  for  mention  here  are  {a)  local, 
(6)  general.  The  first  include  defective  ap- 
position  of  the  fragments,  want  of  rest,  the 
intervention  of  some  of  the  soft  structures 
between  the  fragments,  necrosis,  and  in 
compound  fracture  considerable  loss  of  sub- 
stance, as  when  fragments  have  been  ex- 
tracted, or  bone  has,  to  facilitate  reduction, 
been  cut  away;  the  Hgature  of  the  main 
artery  for  haemorrhage  ;  and,  probably,  in- 
jm-y  of  the  large  nerves  of  the  limb.  The 
second  comprise  atrophy,  as  in  the  very 
old,  or  that  which  occurs  from  long  disuse, 
scurvy,  the  advanced  cachexia  of  syphilis, 
or  that  attending  the  later  stages  of  cancer, 
and,  according  to  some  observers,  pregnancy. 
The  influence  of  these  causes  has,  doubtless, 
been  exaggerated.  See  Ununited  Fracture. 
Co7isequences  of  Fractu7'e.  —  Fat-em- 
bolism may  occur  after  fractm-e  involving 
the  medullary  canal.  Sec  Fat-Embolism. 
Necrosis  is  extremely  rare,  if,  indeed,  it 
ever  occurs,  after  simple  fractm-es.  In 
compound  fractures  it  is  not  rarely  met 
with.  It  may  be  suspected  in  cases  in 
whic'.i,  though  the  surrounding  structures 
have  become  sound,  openings  leading  down 
to  the  bone  remain  long  unclosed.  Under 
these  circumstances  an  examination  in- 
volvmg  as  little  disturbance  as  possible 
should  be  made,  and  any  dead  bone  that 
is  discovered  should  be  removed.  Sequestra 
generally  consist  of  fragments  of  compact 
tissue.  They  may  sometimes  be  extracted 
more  easily  when  divided  by  a  fine  chisel. 
The  rapid  development  of  new-growths  in 
the  site  of  recent  fracture  is  to  be  noted. 
Atrophy,  sometimes  very  marked,  may  fol- 
low the  interruption  of  the  blood-supply 
to  the  bone,  resulting  from  rupture  of  its 
medullar}'"  artery.  For  individual  fractures, 
see  separate  bones.  Howard  Marsh. 

FRAGILITAS  OSSIUM.— This  is  an 

old  term,  which  has  gradually  fallen  out  of 
use  as   the  more   exact  pathology   of  the 
various  conditions  under   which  the  bone 
is  more  than  usually  brittle   has  become  / 
better  known. 

The  cliief  morbid  process  with  which  it 
was  most  frequently  confounded — osteo- 
malacia— will  be  considered  in  another 
article.  FragiUty  was  scarcely  a  proper 
term  to  apply  to  cases  of  osteomalacia,  for 
the  bones  more  frequently  bend  into  all 
sorts  of  odd  shapes  in  the  latter  disease 
than  break  with  a  clean  fracture.  Simple 
atrophy  of  bone  from  various  causes  will 
here  alone  be  considered  as  the  condition 
giving  rise   to   fragilitas   ossium.      Cancel 
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and  tumour  of  bone,  in  which  spontaneous 
fracture  occurs,  will  be  considered  under 
their  proj^er  heading  of  Tumours  of  Bone. 

Causes. — In  old  age  the  bones,  like 
other  tissues,  undergo  fatty  degeneration, 
and,  becoming  more  brittle,  are  liable  to 
fracture  from  insignificant  injuries.  Long 
confinement  to  bed  during  a  Hngering  ill- 
ness in  the  adult,  will  sometimes  produce 
the  same  effect ;  that  is  to  say,  the  bone 
may  atrophy  from  want  of  use,  and  become 
80  brittle  as  to  break.  It  is  also  well 
known  to  surgeons  how  light  and  porous 
the  bones  of  a  limb  become  in  which  one 
or  more  joints  have  been  diseased  and 
kept  at  rest  for  any  length  of  time. 

This  atrophy  from  disuse  may  in  some 
degree  explain  the  ease  with  which  a  pa- 
tient who  has  been  kept  in  bed  for  six  weeks 
or  two  months  for  fracture  of  the  femur 
breaks  the  other  thigh-bone,  when  he  gets 
up  and  begins  to  move  about.  The  bone 
may  even  break  in  the  neighbourhood  of 
the  original  fracture  from  the  same  cause. 
And  Curling  has  shown  very  clearly  that 
another  factor  plays  an  important  part  in 
such  atrophy.  He  maintains  that  when  the 
line  of  fracture  crosses  the  nutrient  artery, 
the  osseous  tissue  supplied  by  that  vessel 
imdergoes  atrophic  changes. 

In  insane  patients,  and  especially  in 
cases  of  general  paralysis,  the  bones  some- 
times break  from  very  slight  injuries.  And 
although  there  is  frequently  some  Httle 
difficulty  in  proving  the  absence  of  any 
undue  violence  on  the  part  of  the  attendant, 
yet  it  is  an  established  fact  that  the  bones 
may  be  very  fragile.  This  is  generally  due 
to  atrophy  and  fatty  degeneration,  arising 
probably  from  the  low  and  depressed  vital 
condition  of  such  patients.  It  has  been 
asserted  that  the  bones  may  be  found  in 
the  condition  described  as  osteomalacia ; 
but,  in  the  writer's  opinion,  there  is  in- 
sufficient evidence  that  this  is  by  any 
means  common  in  the  fragilitas  ossium  of 
the  insane. 

A  somewhat  similar  condition  of  atrophy 
and  thinning  of  the  bones  has  also  been 
observed  in  the  advanced  stages  of  carci- 
noma, especially  in  that  of  the  breast,  with- 
out any  deposit  of  new-growth  in  their  sub- 
stance. The  cachexia  induced  by  the  carci- 
noma would  seem  here  to  be  the  cause  of  the 
atrophy  and  consequent  fragility.  In  some 
cases  rheumatism  or  syphilis  has  been 
present  before  the  occurrence  of  such  evi- 
dence of  a  feeble  condition  of  the  bones. 
But  in  others  no  history  of  these  constitu- 
tional affections  has  been  obtainable.  Some 
of  the  cases  referred  to  by  Stanley  are  re- 


markable for  the  extraordinary  number  of 
fractures,  and  the  early  age  at  which  they 
occurred.  In  one,  a  girl  of  fourteen,  there 
were  no  less  than  thirty-one  fractures  in 
different  bones,  the  first  occurring  at  the 
age  of  three  years.  '  In  a  sister  of  this 
patient,  six  years  of  age,  there  was  the 
same  condition  of  the  bones  favouring  the 
occurrence  of  fractures.  She  had  suffered 
nine  fractures  since  the  age  of  eight 
months.'  In  another,  to  which  he  alludes, 
a  boy  aged  ten  years  had  been  the  victim 
of  eight  fractures — six  in  one  tibia,  and  two 
in  the  femur.  There  was  no  difficulty  in 
obtaining  their  union,  a  fact  which  is  quite 
unlike  the  history  of  cases  of  osteomalacia. 
A  decided  hereditary  tendency  to  this  con- 
dition of  the  bones  has  been  proved  to  exist 
in  a  small  proportion  of  the  cases  recorded. 
In  infantile  paralysis  the  affected  limb  may 
exhibit  the  same  symptoms  from  a  feeble 
condition  of  the  bones,  but  this  is  due  to  a 
want  of  development  from  disease  of  the 
spinal  cord. 

Pathology. — In  the  atrophy  of  old  age 
the  bones  become  Hght,  spongy,  and  more 
porous.  The  spaces  in  the  cancellous  tissue 
coalesce  by  absorption  of  the  osseous  tra- 
beculae,  whilst  the  cortical  tissue  becomes 
more  and  more  cancellous,  till  finally  the 
bone  may  be  reduced  to  a  mere  shell  filled 
with  yellow  fat.  In  this  senile  atrophy 
the  lime-salts  are  not  absorbed,  leaving  the 
organic  matrix  to  represent  the  bony  outhne, 
as  occurs  in  the  early  stage  of  most,  if  not 
all,  the  cases  of  osteomalacia ;  but,  on  the 
contrary,  the  part  which  has  not  yet  en- 
tirely disappeared,  and  been  replaced  by 
fat,  contains  more  than  the  usual  propor- 
tion of  lime-salts,  and  is  consequently  more 
brittle.  In  osteomalacia,  on  the  other 
hand,  the  texture  of  the  bone  is  at  first 
softened  by  the  absorption  of  its  lime-salts, 
and  bends  rather  than  breaks.  So  much 
for  the  contrast  between  senile  atrophy  and 
osteomalacia.  The  question  then  appears 
to  be  whether  atrophy  of  bone,  arising 
from  other  causes  than  simple  old  age,  is 
similar  in  its  pathology  to  senile  atrophy 
or  to  osteomalacia  ;  and  secondly  whether 
there  is  a  fragility  of  bone  besides  that  due 
to  osteomalacia,  occurring  in  young  or 
middle-aged  people,  to  which  no  definite 
cause  can  be  assigned  other  than  simple 
atrophy  of  bone.  To  the  first  of  these 
questions  the  answer  would  seem  to  be 
fairly  definite,  that  the  atrophy  and  con- 
sequent fragility  arising  from  some  definite 
cause,  such  as  long-continued  disuse,  resem- 
bles most  completely  the  changes  occurring 
in  senile  atrophy.    To  the  second  question 
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a  less  definite  answer  must  be  given,  as  tlie 
cases  are  so  excessively  rare  that  few  can 
have  been  observed  by  any  one  man. 

The  cases  recorded  by  Stanley  would 
seem  to  indicate  that  there  is  an  atrophic 
condition  of  bone,  occurring  at  almost  any 
age,  resembling,  in  its  morbid  anatomy,  the 
changes  naturally  arising  in  old  age,  and 
to  which  no  definite  cause,  such  as  disuse, 
can  be  ascribed.  Stanley  thus  concludes : 
♦  Still,  however,  it  is  not  clear  that  this 
condition  of  the  bones,  disposing  them  to 
firacture  from  the  shghtest  causes,  is  a 
different  disease  from  that  which  was  pre- 
viously described  (osteomalacia),  wherein 
the  thinning  of  the  walls  was  accompanied 
by  softening  of  the  texture  of  the  bones, 
disposing  them  to  bend  rather  than  to 
break,  since  between  these  two  states  of  the 
osseous  sj^stem  there  is  really  no  other 
observable  difference  than  in  the  relative 
proportions  of  the  animal  and  earthy  con- 
stituents of  the  affected  bones ;  their 
chemical  constitution  is  the  same.'  But, 
in  the  writer's  opinion,  this  is  quite  a 
sufficient  difference  to  separate  the  two 
conditions  of  atrophy  of  bone  and  osteo- 
malacia, especially  when  the  clinical  symp- 
toms and  history  of  the  latter  are  taken  into 
consideration.    See  Osteomalacia. 

Symptoms. — Beyond  the  lightness  of  the 
affected  bone,  and  the  tendency  to  fracture 
from  trivial  causes,  there  is  nothing  to  point 
out  as  indicative  of  atrophy  of  bone.  The 
surgeon  will,  however,  know  from  the  his- 
tory of  the  case — for  example,  in  continued 
disuse  of  a  limb  from  any  cause — that  the 
bones  so  treated  are  liable  to  atrophy,  and 
consequently  may  be  easily  broken.  In  the 
other  class  of  cases,  in  which  the  atrophy 
seems  to  arise  spontaneously  from  no  ascer- 
tainable cause,  the  first  indication  of  the 
presence  of  the  disease  will  be  the  occur- 
rence of  fracture  from  some  trivial  acci- 
dent. 

Treatment. — In  senile  atrophy,  and  in 
atrophy  from  other  causes,  the  bones  very 
readily  unite.  Professor  Humphry  has 
lately  {Brit.  Med.  Jour.,  Feb.  1884,  p.  55) 
proved  that  in  old  people  fractures  unite 
as  readily  as  in  the  young  and  middle-aged ; 
ajid  in  the  atrophy  from  other  causes  than 
age,  the  histories  of  the  cases  which  have 
been  recorded  tend  to  prove  that  there  is 
no  delay  in  their  union.  It  is  therefore 
necessary  to  treat  these  fractures  exactly 
on  the  same  grounds  as  ordinary  fractures, 
except  that  the  surgeon  should  most  care- 
fully search  for  any  clue  in  the  patient's 
history  pointing  to  a  constitutional  cause, 
and  attempt,  as  far  as  possible,  to  rectify  the 


defect  if  such  be  found.  There  cannot  be 
said  to  be  any  special  treatment  even  when 
the  atrophy  giving  rise  to  the  fragiUty  of 
bone  is  discovered.  H.  H.  CLUXTOi^ 

FRECKLES.     See  Lentigo. 
FRICTION.     See  Massage. 

FRONTAL  SINUS,  Diseases  of  the.— 

Distension  of  the  frontal  sinus  from  pent-up 
secretion,  or  pus,  sometimes  called  abscess 
of  the  frontal  sinus,  may  so  closely  resemble 
an  orbital  tumour  as  to  render  a  diagnosis 
diJS&cult  without  making  an  exploratory  in- 
cision. 

Causes. — Distension  of  the  frontal  sinus 
is  usually  due  to  an  injury,  in  many  cases 
very  remote  from  the  symptoms  which  first 
attracted  attention  to  the  eye.  The  extent, 
however,  to  which  the  sinus  is  often  found 
dilated,  and  the  time  which  must  be  re- 
quired to  produce  such  distension  of  a  bony 
cavity,  together  with  the  oft-told  tale  of 
a  blow  or  fall  years  before,  can  only  lead 
to  the  conclusion  that  an  injury  is  the  most 
frequent  exciting  cause  of  these  accumula- 
tions. The  explanation  is  probably  that  at 
the  time  of  the  accident  some  of  the  anterior 
ethmoidal  cells  were  fractured,  and  that  the 
infundibulum,  the  canal  by  which  the  secre- 
tion from  the  firontal  cells  escapes  into  the 
nose,  had  been  blocked.  This  channel  being 
thus  closed,  there  is  retention  of  all  mucous 
secretion,  which  slowly  accumulates  and 
gradually  expands  the  sinus.  In  one  case 
of  extreme  distension  of  the  frontal  sinus  in 
a  man  set.  58,  under  the  writer's  care,  the 
disease  was  clearly  traced  to  a  kick  received 
on  the  left  eyebrow  from  a  horse  when  four 
years  old,  fifty-four  years  previously.  The 
left  eye  was  considerably  displaced  by  the 
tumour ;  it  was  half  an  inch  further  from 
the  nose,  and  nearly  an  inch  lower  down 
in  the  face  than  its  fellow  on  the  opposite 
side.  The  eye  was  projected  outwards,  and 
the  patient  was  imable  by  any  effort  to  draw 
it  inwards.  This  case  was  greatly  benefited 
by  treatment,  and  the  eye  regained  to  a 
large  extent  its  proper  position  within  the 
orbit. 

A  case  has  also  been  recorded  by  Mr. 
Hullce  of  a  girl  aet.  17  with  great  expansion 
of  the  right  frontal  sinus,  which  was  evi- 
dently caused  by  an  accident  when  she  was 
four  years  old.  '  She  fell  from  a  window  and 
received  a  cut  over  the  right  eyebrow.  Her 
forehead  was  much  bruised  and  swollen, 
and  she  had  concussion  of  the  brain.' 

There  are,  however,  cases  of  distended 
frontal  sinus  in  which  no  history  of  bxl 
injury  can  be  traced.     It  is  probable  that 
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in  these  cases  an  inflammation  of  the  lining 
aaucous  membrane,  or  some  other  cause 
which  we  caimot  detect,  has  closed  the 
conmiunication  between  the  frontal  ceUs 
and  the  nose,  and  thus  allowed  the  secre- 
tions of  the  frontal  sinuses  to  accumulate 
and  distend  them.  This  hypothesis  is  the 
probable  explanation  of  a  case  of  great  dis- 
tension of  the  frontal  sinus  in  a  girl  aet.  21, 
who  was  attending  at  the  Koyal  London 
Ophthalmic  Hospital,  and  who  had  never 
received  an  uijury.  Her  mother  dated  the 
disease  fr-om  an  attack  of  erysipelas  of  the 
head  and  face  when  she  was  six  years  old. 

Symjpto7ns. — In  most  cases  the  disten- 
sion of  the  frontal  sinus  is  chronic,  the 
collection  of  fluid  within  its  walls  being  the 
pent-up  secretion  of  many  years.  Sealed 
up  in  a  bony  cavity  no  decomposition  of  the 
riuid  ensues,  and,  increasing  year  by  year  in 
quantity,  it  distends  the  sinus  and  displaces 
the  eye.  There  is  fr*equently  no  pain,  not 
even  a  sense  of  weight  over  the  brow.  The 
only  symptoms  which  are  manifest  to  the 
patient  are  the  gradual  formation  of  a  tu- 
mour at  the  upper  and  inner  portion  of  the 
orbit,  and  a  slow  but  steadily  increasing 
protrusion  of  the  eye  downwards,  outwards, 
and  forwards.  The  disease  is  usually  con- 
fined to  one  frontal  sinus,  but  cases  have 
been  met  with  in  which  both  frontal  sinuses 
were  afi"ected.  Occasionally  a  chronic  dis- 
tension of  the  frontal  sinus  will  become 
acutely  or  sub-acutely  inflamed,  and  there 
will  be  a  feeling  of  constant  heaviness  and 
aching  across  the  forehead,  with  tenderness 
on  the  inner  side  of  the  orbit,  which  will 
compel  the  patient  to  seek  for  advice. 

Acute  inflammation  and  distension  of 
the  frontal  sinus  is  rare,  but  still  it  does 
occur  and  should  be  recognised.  There  is 
a  dull  aching  pain  over  the  brow  and  root 
of  the  nose,  accompanied  by  considerable 
constitutional  disturbance.  The  pus  gra- 
dually acciunulates  in  the  frontal  sinus, 
and  ultimately  discharges  itself  either  by 
bursting  into  the  nose,  or  by  making  an 
exit  for  itself  through  the  upper  and  inner 
part  of  the  orbit.  When  the  latter  site  is 
selected  there  is  usually  some  bulging  of 
the  distended  sinus  into  the  orbit,  and  a 
slight  displacement  of  the  eye  downwards 
and  outwards.  The  upper  lid  becomes  red 
and  swollen,  and  the  tumour,  examined  with 
the  finger,  is  tender,  and  will,  if  sufiicient 
thinning  of  the  bone  has  taken  place,  impart 
a  sense  of  fluctuation. 

Treatment. — The  objects  to  be  attained 
are,  first  to  evacuate  the  pent-up  fluid,  and 
then  to  estabhsh  a  free  communication  be- 
tv,  een  the  frontal  sinus  and  the  nose,  through 


which  the  secretion  may  continue  to  drain 
as  fast  as  it  is  secreted.  By  these  means 
the  cavity  of  the  sinus  will  gradually  col- 
lapse, and  the  eye  will  be  restored  in  a  great 
measure  to  its  normal  position.  The  ends 
to  be  desired  will  be  accomplished  by  tho 
following  operation : — 

A  single  curved  incision  parallel  with 
the  fold  above  the  lid  is  to  be  made  over 
the  most  prominent  part  of  the  tumour,  and 
having  by  a  little  dissection  exposed  its  sur- 
face, the  scalpel  should  be  plimged  into  it, 
and  an  opening  made  to  the  extent  of  the 
incision.  The  index  finger  of  the  right  hand 
is  now  to  be  pushed  into  the  sinus  through 
the  wound,  to  ascertain  the  size  of  the  ca"vdty 
and  if  there  is  any  necrosed  or  carious  bone. 
Whilst  thus  exploring  the  sinus,  the  Httle 
finger  of  the  left  hand  should  be  passed  up 
the  corresponding  nostril,  and  an  endeavour 
made  to  find  out  the  spot  at  which  the  tip 
of  the  finger  in  the  sinus  will  approximate 
most  closely  the  end  of  the  one  in  the  nose. 
After  a  little  search  it  will  be  found  that  at 
one  part  the  fingers  will  almost  meet,  there 
being  only  a  thin  plate  of  bone  between 
them.  Having  gained  this  information,  the 
finger  in  the  frontal  sinus  is  to  be  with- 
drawn, but  that  in  the  nostril  is  to  be 
retained  in  situ  to  act  as  a  guide  to  the 
gouge  or  elevator,  which  is  to  be  passed 
into  the  sinus  and  made  to  force  a  passage 
into  the  nose  through  the  lamina  of  bone 
on  which  the  tip  of  the  little  finger  is  resting. 
A  communication  between  the  frontal  sinus 
and  the  nose  having  been  thus  established, 
an  india-rubber  drainage-tube,  with  holes 
cut  at  short  distances,  is  to  be  introduced, 
one  extremity  of  which  is  to  be  afterwards 
fastened  on  the  forehead,  whilst  the  other 
end  protrudes  sHghtly  from  the  nostril. 

The  easiest  way  of  introducing  the 
draiaage-tube  is  to  pass  a  probe  with  an 
eye  up  the  nostril  and  out  of  the  wound, 
and  having  fastened  the  tube  to  it  by  means 
of  a  piece  of  string,  to  draw  it  back  again 
through  the  nose. 

The  object  of  the  drainage-tube  is  to 
keex^  the  channel  between  the  two  cavities 
from  closing,  and  to  enable  the  attendant 
to  wash  out  the  frontal  sinus  at  least  twice 
a  day  with  some  astringent  and  disinfectant 
solution.  For  the  latter  purpose  a  lotion 
of  alima  gr.  iij.,  sulphate  of  zinc  gr.  j.,  to 
the  ounce  of  water  ;  or  a  lotion  of  carbolic 
acid  I7\iij.  to  the  ounce  of  water,  maybe  in- 
jected with  a  glass  syringe  through  one  of 
the  openings  at  the  upper  extremity  of  the 
tube.  The  drainage-tube  should  be  worn 
for  five  or  six  months,  or  until  aU  discharge 
from  the  nose  has  ceased.     The  results  of 
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these  cases  when  thus  treated  are  usually 
most  satisfactory. 

Tumours  of  the  Frontal  Sinus. — The 
tumours  which  are  met  mth  in  the  frontal 
sinus  are — 

1.  Those  which  originate  in  the  frontal 
or  ethmoidal  cells ;  or,  in  some  cases,  in 
the  sphenoidal  cells  at  the  base  of  the  skull. 
These  are  usually  bony  or  ivory  exostoses. 

2.  Those  growths  which  origmate  in  the 
nose,  antrum,  or  adjacent  locality,  and 
afterwards  extend  into  the  frontal  sinus. 

1.  Ivory  exostosis  is  the  tumour  most 
frequently  met  with  in  the  frontal  sinus. 
It  grows  in  two  ways  : — 

(a)  As  a  sessile  tumour,  which  is  con- 
nected with  the  portion  of  bone  fr'om  which 
it  sprang  by  a  very  small  pedicle ;  it  then 
occasionally  becomes  detached,  and  remains 
as  a  loose  bony  tumour  within  the  cavity 
of  the  distended  sinus. 

(/3)  As  a  tumour  with  a  broad  base, 
which  increases  with  the  growth  of  the 
tumour. 

Ivory  exostoses  in  their  growth  extend 
forwards  and  downwards  into  the  nose  and 
orbit,  and  frequently  also  backwards  into 
the  cavity  of  the  skull. 

A  case  of  large  ivory  exostosis  was  re- 
ported by  the  late  Sir  WiUiam  Fergusson. 
The  weight  of  the  bony  growth  removed 
was  10^  ounces,  ox  5,040  grains.  Another 
case  has  been  related  by  Dr.  Duka.  The 
weight  of  the  bony  growth  removed  was 
1,060  grains. 

Mr.  Bryant,  in  his  Practice  of  Surgery, 
has  also  recorded  a  case  of  ivory  exostosis 
which  he  enucleated  fr'om  the  fr'ontal  sinus 
of  a  man  aet.  24,  which  had  been  growing 
for  four  years. 

Treatment. — In  all  cases  of  bony  growth 
within  the  frontal  sinus  it  is  necessary  to 
proceed  with  extreme  caution.  When  the 
tumour  is  connected  by  a  very  small 
pedicle  with  the  adjacent  bone,  it  may  gene- 
rally be  easily  detached  and  turned  out ; 
but  if  it  is  found  to  be  connected  by 
a  broad  base  to  the  cranial  bones,  it  is 
better  to  make  no  further  attempt  to  re- 
move it. 

2.  Of  the  tumours  which  originate  in 
the  nose,  antrum,  or  adjacent  locality,  and 
extend  into  the  frontal  sinus,  we  have  : — 

(a)  The  polypoid  growths.  These  may 
start  from  the  nose  and  extend  upwards 
into  the  frontal  sinus,  and  completely  dis- 
tend it  so  as  to  form  a  tumour,  bulging  the 
inner  wall  of  the  orbit  and  displacing  the 
eye. 

(3)  The  fibroid  polypi,  which  grow  from 
the  base  of  the  skull  and  make  thefr  way 


into  the  nose.  These  also  sometimes  extend 
themselves  into  the  fr'ontal  sinuses. 

A  very  remarkable  case  of  a  large 
tumour  which  occupied  the  nose,  both 
fr'ontal  sinuses  and  upper  maxillary  bones, 
was  reported  by  the  late  Mr.  Moore,  of  the 
Middlesex  Hospital,  in  the  Pathological 
Transactions,  vol.  xix.  p.  332,  under  the 
heading  of  Cranio -facial  Enchondroma. 
The  deformity  in  this  patient  was  excessive. 
Both  eyes  were  displaced  outwards,  and  the 
width  between  the  inner  angles  of  the  two 
eyes  was  fom'  and  a  half  inches.  There 
was  a  huge  protuberance  of  the  upper  part 
of  the  face,  caused  by  the  distension  of  the 
cavities  wliich  were  fiUed  with  the  tumour. 

The  tumour  was  examined  by  the  Mor- 
bid Growths  Committee  of  the  Pathological 
Society,  who  described  it  as  a  compound 
gi'owth  of  myxoma  and  enchondroma.  The 
preparation  is  in  the  Middlesex  Hospital 
Museum,  No.  539. 

Fracture  of  the  frontal  and  ethmoi- 
dal cells  is  occasionally  produced  by  blows 
on  the  face.  The  injury  is  recognised  by 
an  escape  of  air  into  the  cellular  tissue  of 
the  face  on  the  patient  forcibly  blowing  his 
nose. 

Treatment.  —  The  patient  should  not 
blow  his  nose,  and  in  a  short  time  the  em- 
physema will  entirely  disappear,  and  in  a 
few  days  the  fissure  m  the  bones  through 
which  the  air  escaped  will  be  completely 
closed.  George  Lawson. 

FROST-BITE.— Any  uncovered  part  of 
the  body  when  exposed  to  the  continuous 
action  of  intense  cold  becomes  at  first  red 
and  tender,  next  hard,  white,  and  insensi- 
tive, and  at  last  passes  into  a  state  of  dry 
gangrene.  In  frost-bite  which  is  caused  by 
the  action  of  cold  air  on  peripheral  and  ex- 
posed organs,  such  as  the  nose,  external  ear, 
and  fingers,  the  lesions  are  not  so  rapidly 
produced,  and  each  of  the  above  stages  is 
well-marked  and  more  or  less  prolonged. 
In  a  division  analogous  to  that  of  burns  the 
lesions  produced  by  the  action  of  cold  were 
arranged  by  CalHsen  in  three  degrees :  the 
first,  of  erythema  ;  the  second,  of  vesica- 
tion and  superficial  ulceration;  and  the 
thh'd,  of  gangrene. 

In  the  erythematous  state  the  well- 
known  condition  is  met  with,  in  which  the 
skin  is  rendered  deep  red  or  livid  on  tem- 
porary exposure  to  a  frosty  air,  and  subse- 
quently, when  warm,  becomes  very  painful 
and  slightly  swollen.  In  the  second  degree, 
caused  by  more  prolonged  or  frequently 
renewed  application  of  cold,  the  epider- 
mis  is  raised  in    small  bhsters   and  the 
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ekin  becomes  raw.  In  the  extreme  forms 
of  this  degree  the  whole  thickness  of  the 
cutis  becomes  inflamed,  large  blisters  con- 
taining blood-stained  serum  are  formed,  and 
the  affected  surface  is  threatened  with  com- 
plete disorganisation. 

Gangrene  from  frost-bite  presents  a  va- 
riety of  forms,  and  is  influenced  by  the 
intensity  of  cold,  the  duration  of  its  action, 
and  the  condition  of  the  affected  part.  In 
the  very  rare  instances  in  which  it  is  caused 
solely  by  the  action  of  very  intense  cold, 
the  frozen  skin  first  becomes  white  and 
firm,  like  a  surface  acted  upon  by  the  ether 
spray,  and  then  passes  into  a  state  of  dry 
gangrene,  the  integument  becoming  black 
and  inodorous  and  hopelessly  disorganised. 
In  the  more  frequent  form  of  frost-bite  the 
gangrene  is  moist,  and  due  either  to  too 
rapid  application  of  warmth  to  a  livid  and 
incompletely  frozen  surface,  or  to  the  pro- 
longed action  of  moderate  cold  combined 
with  wet.  In  some  few  instances  the  gan- 
grenous part  becomes  '  mummified,'  being 
quite  dry,  though  soft  and  phable,  and 
separating  very  slowly  from  the  adjacent 
Bound  parts. 

In  most  cases  of  gangrenous  fr*ost-bite 
the  causation  is  complex,  as  the  action  of 
cold  is  assisted  by  that  of  other  conditions. 
Debihty  from  insufficiency  of  nourishment 
and  from  fatigue  has  undeniable  influence, 
as  is  proved  by  the  records  of  military  sur- 
gery, and  by  the  fact  that  frost-bite,  once 
80  prevalent  amongst  Lascars,  is  now  very 
seldom  observed  in  the  crews  of  the  weU- 
manned  and  well-provided  steamers  which 
make  short  voyages  between  the  East  Indies 
and  EngUsh  ports.  In  enfeebled  and  aged 
subjects  of  arterial  degeneration,  as  also  in 
the  younger  subjects  of  gangrene  syme- 
trique,  the  application  of  but  a  moderate 
degree  of  cold  may  cause  destructive  changes 
in  toes  or  fingers.  Occasionally  with  the 
action  of  cold  is  associated  that  of  compres- 
sion of  the  chilled  extremity,  as  in  the  not 
infrequent  occurrence  of  gangrene  of  the 
toes  in  a  patient  who,  after  prolonged  ex- 
posure to  cold  and  wet,  had  fallen  asleep 
without  removing  his  boots.  A  dry  and 
still  air,  however  cold,  is  less  likely  to 
cause  frost-bite  than  cold  associated  with 
wind  and  moisture. 

In  treating  frost-bite  of  that  grade  in 
which  the  skin  is  of  a  deep  red  or  a  livid 
tint  and  has  not  yet  become  black  and 
gangrenous,  the  medical  attendant  should 
apply  warmth  very  gradually,  and  trust  at 
first  to  prolonged  friction  with  snow  or 
sponges  dipped  in  iced  water.  As  the  skin 
becomes  warmer  and  less  congested,  the 
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frozen  part  should  be  enclosed  in  dry  flan- 
nel or  cotton  wool.  Often,  after  a  frost- 
bitten part  has  been  found  quite  cold  and 
livid  and  apparently  dead,  the  whole  or 
much  of  this  threatened  organ  has  been 
saved  through  great  care  having  been  taken 
in  restoring  warmth  and  in  controlling  the 
inflammatory  reaction. 

"When  a  portion  of  a  finger  or  toe  has 
been  destroyed  by  frost-bite,  it  is  advisable 
to  allow  the  gangrenous  part  to  come  away 
by  itself,  or,  at  the  most,  to  interfere  only 
when  it  is  retained  by  ligament  or  bone. 
In  gangrene  of  a  larger  portion  of  an  ex- 
tremity, as  of  more  or  less  of  the  foot  for 
instance,  it  becomes  necessary  in  order  to 
prevent  any  septic  poisoning,  to  remove  the 
destroyed  parts  as  soon  as  this  can  be  done 
without  much  danger  to  the  adjacent  tis- 
sues.    In  most  cases  it  will  be  found  ad- 
visable to  wait  for  a  time  and  to  perform 
a  secondary  amputation.     The   structures 
'  above  the  seat  of  gangrene  remain  affected 
for  some  time  after  the  application  of  cold,, 
and  from  the  direct  action  of  any  stimulus 
:  may  themselves  become  gangrenous.     By 
\  the  time  that  a  distinct  line  of  demarcation 
has  formed,  the  sound  parts  beyond  have 
very  probably  returned  to  their  normal  con- 
dition, and  may  now  form  sound  and  useful 
[  flaps.     In  a  case  of  decided  gangrene,  from 
I  intense  cold,  of  a  considerable  portion  of 
j  either  the  lower  or   the  upper  extremity^ 
primary  amputation  is  indicated. 

W.  Johnson  Smith. 

FUMIGATION".  ^See  Calomel  Vapour- 

BATH. 

FUNGOUS   DISEASE   OF    INDIA 

{Synon.  :  Madura  foot;  Mycetoma). — De- 
finition. — An  endemic  disease  affecting  the 
extremities,  producing  disorganisation  of 
all  the  tissues. 

Etiology.— The  disease  is  endemic  in 
certain  parts  of  India,  but  is  not  hmited  to 
any  particular  soil  or  geological  formation. 
Hitherto  it  has  been  limited  to  natives, 
especially  those  who  go  barefoot  and  work 
in  the  fields ;  it  is  much  more  frequent  in 
men  than  women,  and  is  rare  below  pu- 
berty, but  may  occur  at  any  age  after  that. 
In  many  instances  the  patient  dates  the 
onset  from  an  abrasion,  prick,  or  other 
slight  injury,  but  it  is  often  impossible  to 
trace  it  to  any  cause,  either  predisposing  or 
exciting.  A  previous  attack  of  guinea-worm 
disease,  though  not  infrequent,  can  scarcely 
have  any  etiological  bearing. 

Varieties. — Two  varieties  are  recog- 
nised, the  pale  and  the  black,  the  black 
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being  the  most  common ;  but  the  only 
difference  is  in  the  colour  of  the  granules 
and  the  presence  or  absence  of  fungus- 
elements. 

Pathology. — The  pathology  is  still  ob- 
scure. Vandyke  Carter  considers  the  disease 
to  be  due  to  a  fungus,  named  after  him 
Chionyphe  Carteri ;  but  since  his  discovery 
has  only  been  confirmed  in  the  black 
variety,  it  leaves  the  pale  form  unexplained, 
and  the  presumption  therefore  is  that  the 
disease  is  not  due  to  the  presence  of  the 
fungus  ;  at  the  same  time,  no  other  theory 
offers  any  semblance  of  plausibility.  When 
a  section  is  made  of  a  diseased  foot  it  is 
often  difficult  to  make  out  the  various 
tissues,  on  account  of  the  fatty  and  fibrous 
degeneration  they  have  undergone,  many 
even  of  the  bones  having  disappeared  and 
been  replaced  by  fibrous  tissue  ;  the  muscles 
are  the  least  affected,  and  the  fat  is  often 
much  increased,  but  may  contain  black  or 
coloured  granules.  The  foot  is  perforated 
by  sinuses  in  all  directions,  which  pierce 
even  the  bones  as  if  they  had  been  drilled, 
often  with  no  surrounding  degeneration  of 
the  bone-substance  ;  the  sinuses  lead  into 
small  spherical  cavities,  single  or  multiple, 
containing  an  abundance  of  granules,  which 
stud  the  walls  of  the  sinuses  and  lie  free  in 
their  lumen. 

The  granules  consist  of  altered  fat,  with 
a  central  caseous  mass,  surrounded  by  fatty 
crystals,  while  the  black  granules  are  made 
up  chiefly  of  the  mineral  constituents  of 
the  tissues,  with  black  pigment  derived 
from  the  blood-colouring  matter,  and  an 
abundance  of  the  fungus  alluded  to. 

Symptoms. — The  tumour  is  single,  and 
in  the  vast  majority  of  cases  affects  the 
foot  or  leg,  sometimes  the  hand  or  arm,  and 
in  rare  instances  the  shoulder  or  scrotum. 
In  a  well-marked  case  the  foot  is  enor- 
mously swoUen  and  distorted,  from  the 
bones  of  the  foot  giving  way,  so  that  the 
arch  is  destroyed  and  the  toes  are  over- 
extended. On  various  parts  of  the  surface 
are  pea-sized  projections,  and  the  centre  of 
each  is  the  orifice  of  a  sinus  leading 
into  a  cavity,  which  may  be  either  super- 
ficial or  deep.  From  these  sinuses  issues 
a  sero-purulent  discharge,  containing  the 
granules  compared  to  fish-roe,  which 
are  white,  yellow,  or  black,  according  to 
whether  the  case  is  one  of  the  pale  or 
black  form,  and  in  rare  instances  the 
granules  are  pink  or  red ;  they  also  stud 
the  surface  of  the  eminence  round  the 
orifice. 

The  mode  of  commencement  varies. 
Only  a  finger  or  toe  may  be  attacked  first ; 


or,  affecting  the  body  of  the  foot,  there  may 
be  very  little  swelling  or  redness  and  cir- 
cumscribed induration  ;  or  a  papule,  pustule, 
or  tubercle  appears,  which  may  be  super- 
ficial or  deep,  firmer,  larger,  and  less  tender 
than  a  boil,  which,  when  opened,  discharges 
ordinary  pus  at  first,  and  later  on  the 
characteristic  granules  above  described. 
Or  there  may  be  mottled  discoloration 
under  the  skin  like  tattoo-marks,  before 
any  wound  appears.  The  disease  progresses 
slowly,  as  a  rule,  and  it  may  be  six  or 
seven  years,  or  more,  before  the  foot  be- 
comes thoroughly  disorganised,  though  it 
may  have  been  useless  for  progression  for 
a  long  time. 

Diagnosis. — The  fully  developed  disease, 
with  its  enormous  swelHng,  its  limitation 
to  an  extremity,  and  the  numerous  sinuses, 
with  the  characteristic  discharge  of  '  fish 
roe'  granules,  offers  no  difficulty.  The 
cases  beginning  with  '  gunpowder  grains ' 
under  the  skin  are  also  distinctive,  but  those 
with  a  pustule  or  tubercle  are  very  like  the 
guinea-worm  disease ;  and  probably  it  might 
be  difficult  to  decide  until  the  pustule  was 
opened,  when  the  absence  of  the  worm  and 
the  character  of  the  discharge  would  clear 
up  the  diagnosis. 

Prognosis. — The  disease  is  slowly  but 
steadily  progressive  if  untreated,  and  the 
whole  foot  or  hand  becomes  completely  dis- 
organised and  a  useless  and  painful  encum. 
brance. 

Treatment.  —  When  the  disease  is 
hmited,  removing  the  toe  or  finger  may 
be  sufficient ;  or,  in  the  early  stage,  when 
the  process  is  superficial,  scraping  all  the 
affected  tissue  away  with  a  sharp  spoon  has 
effectually  arrested  its  progress  in  several 
instances  ;  but  in  more  advanced  cases  the 
limb  must  be  amputated  above  the  disease. 
The  operator,  however,  is  sometimes  dis- 
appointed to  find  the  bones  of  the  leg 
softened  beyond  the  apparent  limit  of  the 
morbid  changes,  and  has,  therefore,  to  re- 
move more  than  he  anticipated. 

H.  Eadcliffe  Crockep 

FUNGUS    OF    THE  BRAIN.      See 

Brain,  Hernia  of  the. 

FUNGUS  OF  TESTIS.  See  Hernia 
Testis. 

FURUNCULUS.     See  Boils. 

FUSIBLE  CALCULUS.  See  Cal- 
culus, Urinary. 
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GALACTOCELE  or  MILK  CYST.— 

The  term  galactocele  has  been  appHed  to 
three  pathological  conditions,  of  the  exist- 
ence of  two  of  which  grave  doubts  must  be 
entertained.  The  true  galactocele  is  caused 
by  the  obstruction  of  a  duct  during  lactation. 
The  obstructed  duct  becomes  dilated  by  the 
secretion,  and  a  cyst  is  thus  formed,  giving 
rise  to  a  fluctuating  swelling  which  is  most 
superficial  near  the  nipple.  The  tumour 
appears  during  the  first  few  weeks  of  lac- 
tation without  any  of  the  signs  of  inflam- 
mation. It  has  been  known  to  reach  an 
enormous  size,  as  in  the  celebrated  case 
recorded  by  Scarpa,  in  which  it  rested  on 
the  patient's  knees  when  she  was  in  a 
sitting  position,  and  contained  ten  pints  of 
pure  milk.  Galactocele  is  undoubtedly 
very  rare. 

Velpeau  describes  a  form  of  'galac- 
tocele,' in  which  the  milk  was  distending 
the  meshes  of  the  connective  tissue  of  the 
breast,  but  the  evidence  he  gives  in  support 
of  the  existence  of  such  a  condition  is  not 
sufiicient. 

The  third  form  of  galactocele  which  has 
been  described,  is  that  in  which  the  con- 
tents have  become  converted  into  a  material 
like  cheese.  Most,  if  not  all  of  these  cases, 
have  probably  been  chronic  abscesses. 

Treatment. — ^A  true  galactocele  is  best 
treated  by  repeated  aspiration,  if  the  cyst 
be  large,  to  diminish  its  bulk,  after  which 
it  may  be  punctured,  and  a  drainage-tube 
inserted.  It  may  be  necessary  to  wean  the 
€hild  and  arrest  the  secretion  of  milk,  to 
effect  a  cure.  Marcus  Beck. 


GALACTORRHCEA. 

Diseases  of  the. 


See    Breast, 


GALL-BLADDER,     Obstruction     of 
the.     See  Cholecystotomy. 

GALL-STONE,   Extraction  of.     See 

Cholecystotomy. 

GALVAKIC       CAUTERY.  See 

Cautery. 

GALVANO  .  PUNCTURE.  See 

Electrolysis. 

GANGLION"  is  the  name  given  to  a 
limited  collection  of  fluid  which  is  found  in 
connection  with  the  sheaths  of  tendons,  and 
is  most  commonly  situated  on  the  back  of 
the  wrist,  and  therefore  in  relation  to  one 
of  the  extensors  of  the  thumb   or  of  the 


fingers.  It  is  as  common  in  youth  as  in 
adult  age,  and  its  causation  is  not  very  de- 
finite. In  some  cases  it  may  be  ascribed  to 
excessive  use  of  the  fingers,  as  in  wringing 
or  in  piano-playing,  but  as  often  as  not  its 
origin  is  spontaneous.  When  situated  on 
the  dorsal  surface  it  forms  an  even,  globular 
swelling,  fluctuating,  not  painful,  but  caus- 
ing some  weakness  in  the  muscles  with 
which  it  is  connected.  But  when  placed 
on  the  anterior  aspect,  the  shape  is  not 
so  distinct,  and  care  must  be  taken  to  dis- 
tinguish it  from  one  of  those  protrusions  of 
the  synovial  membrane  of  the  wrist-joint 
which  are  sometimes  found,  and  are  situated 
usually  beneath  the  radial  artery.  Another 
origin  to  which  the  existence  of  ganglia  has 
been  traced  is  the  protrusion,  through  a 
rupture  of  the  sheath,  of  some  portion  of  the 
synovial  sac,  which,  if  healing  of  the  rupture 
take  place,  is  shut  off,  and  its  connection 
with  the  parent  sac  becomes  obliterated. 
In  most  instances  the  contents  are  a  clear 
transparent  white  or  yellow  homogeneous 
jelly ;  but  when  the  effusion  is  large,  there  are 
frequently  found  numerous  small  round  or 
oval  bodies,  resembling  melon-seeds,  which 
consist  of  a  collection  of  fibrine,  and  have  no 
organisation.  Their  presence  before  evacua- 
tion can  be  ascertained  by  a  crepitation  on 
movement  of  the  part,  which  is  almost  un- 
mistakable. They  originate  from  small 
depositions  of  fibrine  on  the  inner  surface 
of  the  sac,  which  become  rolled  off  by  the 
constant  movements  of  the  tendon. 

The  compound  palmar  ganglion  is  a 
much  larger  collection  of  the  same  materials, 
which  forms  in  the  sheath  of  the  flexor 
tendons,  and  passes  beneath  the  annular 
ligament,  above  and  below  which  the  con- 
tents can  be  made  to  fluctuate.  This  some- 
times attains  a  very  large  size,  and  may 
arise  gradually  from  over-work,  or  from  a 
sudden  exertion,  as  in  the  case  of  an  at- 
tendant struggling  with  a  violent  lunatic. 

Diagnosis.  —  These  chronic  swellings 
need  to  be  distinguished  from  the  acute  in- 
flammation of  the  synovial  sheaths — teno- 
synovitis— which  occurs  after  such  violent 
exertion  as  rowing,  &c.,  and  are  evidenced 
by  their  acuteness  and  by  the  ordinary 
symptoms  of  inflammation.  From  disease 
of  the  wrist  they  must  be  distinguished  by 
their  situation,  shape,  and  by  the  absence  of 
other  symptoms  of  disease  of  the  joint. 

"When  small  and  on  the  back  of  the  wrist, 
a  ganglion  can  often  be  ruptured  by  pressiure 
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of  the  surgeon's  thumb,  or  by  a  smart  blow 
from  a  broad  instrument,  and  the  contents 
are  then  poured  out  into  the  surrounding 
tissue.  But  if  it  resist  this,  the  fluid 
should  be  evacuated  by  a  fine  trocar  or 
grooved  needle,  or  a  sharp -pointed  tenotome, 
and  the  puncture  sealed  with  collodion.  In 
case  any  return  of  the  collection  is  threat- 
ened, a  blister  may  be  appUed,  or  an  ab- 
sorbent omtment,  containing  Ung.  hyd.  5jv 
Ung.  pot.iod.  5j'  to  Ung.  simpl.  §j.,  may  be 
frequently  rubbed  over  the  part  until  the 
skin  is  reddened.  "When,  however,  the  col- 
lection is  large,  or  when  the  existence  of 
melon-seed  bodies  can  be  ascertained,  an 
incision  should  be  made  under  antiseptic 
precautions,  and  the  contents  evacuated 
completely,  after  which  pressure  by  strap- 
ping must  be  appHed  and  rest  of  the  part 
maintained.  Sometimes  after  the  sac  has 
been  incised  it  may  be  necessary  to  scrape 
off  any  collections  adhering  to  the  walls, 
and  to  keep  the  opening  patent  by  a  drain- 
age-tube or  a  wisp  of  horsehair. 

John  H.  Morgan. 

GANGRENE  is  a  term  employed  to 
denote  the  death  of  a  part  of  the  living 
body.  It  impUes  the  destruction  of  a  con- 
siderable portion  of  tissue  en  Tnasse,  in 
contradistinction  to  ulceration,  where,  al- 
though there  may  be  as  great  a  destruction 
of  tissue,  the  part  is  destroyed  slowly  by 
molecular  disintegration,  and  there  is  no 
palpable  mass  of  dead  material,  the  por- 
tion destroyed  being  thrown  off  in  minute 
particles  in  the  form  of  discharge.  The 
mass  of  dead  matter  which  is  the  result 
of  the  process  of  gangrene  is  termed  a 
slough. 

Causes. — The  immediate  cause  of  gan- 
grene, in  almost  every  instance,  is  the 
arrest  of  the  flow  of  blood  in  the  part,  but 
the  causes  which  may  give  rise  to  this 
arrest  are  very  numerous.  It  may  be  due 
to  injury,  or  arise  from  constitutional  causes, 
or  from  the  two  in  combination,  or  it  may 
be  occasioned  by  specific  influences.  These 
various  causes  may  be  tabulated  in  the 
following  order : — 

Local  Causes. — 1.  Mechanical  injuries. 
2.  Chemical  injuries.  3.  Heat  and  cold. 
4.  Local  poisons.  5.  Arrest  of  circulation. 
6.  Intense  inflammation.  7.  Pressure  or 
tension. 

Constitutional. — 1.  Deficient  blood-sup- 
ply. 2.  Impaired  nutrition.  3.  Loss  of 
nervous  power.  4.  Spontaneous.  5.  In 
diabetes.     6.  From  ergot. 

8x>ecific. — 1.  Carbuncle  and  boil.  2. 
Noma   and  cancruna    oris.      3.  Malignant 


pustule.    4.  Glanders.     5.  Spreading  trau- 
matic gangrene.     6.  Hospital  gangrene. 
Local  Causes  of  Gangrene. 

1.  Mechanical  injuries  are  frequent 
causes  of  gangrene,  the  injury  being  of 
such  a  nature  as  to  destroy  the  vitaUty  of 
the  tissue,  so  that  its  functions  can  no  longer 
be  carried  on ;  hence  the  part  dies  and  sepa- 
rates as  a  slough.  This  process  may  be 
seen  daily,  in  a  minor  degree,  in  contused 
and  lacerated  wounds.  The  blow  which 
produced  the  wound  kills  a  thin  layer  of 
tissue,  which  must  separate  as  a  slough 
before  the  wound  can  heal.  OccasionaUy 
the  violence  done  to  the  part  is  so  great 
that  it  kills  its  whole  substance,  as,  for 
instance,  in  the  case  of  the  wheel  of  a 
heavy  waggon  passing  over  a  limb  ;  here 
the  tissues  are  so  destroyed  that  all  cir- 
culation immediately  ceases,  and  the  part 
speedily  falls  into  a  condition  of  gangrene. 
At  other  times  the  injury  may  not  be  so 
great  as  to  kill  the  tissue  outright,  but  the 
vitality  is  so  impaired  that  the  inflamma- 
tion necessary  for  recovery  terminates  in 
gangrene.  But  whether  the  gangrene  occurs 
in  the  one  way  or  the  other,  the  immediate 
cause  of  it  is  the  arrest  of  the  circulation 
in  the  part. 

When  a  part  has  been  severely  con- 
tused and  is  about  to  fall  into  gangrene^ 
it  is  generally  of  a  dark  purplish  colour,^ 
cold  to  the  touch,  and  devoid  of  sensi- 
bility. The  symptoms,  in  a  great  measure, 
will  depend  upon  the  amount  of  blood 
which  has  been  extravasated  into  the 
tissues.  When  this  has  been  poured  out  in 
large  quantities  the  part  is  swollen,  black 
or  purplish-black,  and  soft  and  boggy  to 
the  feel.  The  temperature  falls,  the  limb 
becoming  cold  and  insensible.  Bullae,  filled 
with  blood-stained  serum,  form  on  the  sur- 
face, and  the  part  rapidly  falls  into  a  con- 
dition of  decomposition.  Emphysematous 
crackling  may  be  felt,  from  the  evolution  of 
gases,  and  a  fetid,  stinking  odour  is  per- 
ceptible. 

2.  Chemical  agencies  also  cause  gan- 
grene in  the  same  way,  by  destroying  the 
tissue  so  that  the  blood  can  no  longer  cir- 
culate through  it.  This  they  do  either  by 
combining  with  the  animal  matter,  so  as  to 
form  a  new  compound ;  or  else  by  causing 
the  elements  of  the  animal  tissue  to  enter 
into  new  combinations,  and  thus  destroying 
the  life  of  the  part.  A  familiar  example  of 
this  is  the  common  issue,  where  the  desic- 
cating action  of  the  potassa  frisa  destroys  the 
tissues  with  which  it  is  brought  into  contact. 

Where  the  gangrene  is  produced  b}'^  the 
application  of  a  caustic,  the  process  par- 
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takes  more  of  the  dry  form.  In  fact,  the 
gangrene  produced  in  forming  an  issue 
forms  a  typical  example  of  '  dry  gangrene,' 
in  which  the  process  can  be  well  studied ; 
the  desiccating  action  of  the  potassa  fusa 
drying  up  the  fluids  in  the  part,  and  thus 
destroying  the  tissues  with  which  it  is 
brought  in  contact.  If  an  issue  be  exa- 
mined a  day  or  two  after  its  formation,  the 
dead  tissue  will  be  found  to  be  quite  black 
and  somewhat  shrunken,  so  that  the  cavity 
in  which  it  is  contained  appears  to  be  some- 
what cup-shaped,  and  there  is  no  discharge 
and  no  fetor.  Shortly  after,  a  halo  of  red- 
ness appears  in  the  natural  skin  around, 
and  the  slough  begins  to  separate. 

3.  Heat  and  cold  produce  gangrene, 
the  amount  varying  with  the  intensity  and 
the  duration  of  the  application.  It  may 
merely  involve  the  cuticle,  or  it  may  de- 
stroy the  whole  limb ;  but  the  principle  is 
the  same — gangrene  is  produced  in  the  one 
case  as  much  as  the  other.  Gangrene  from 
frostbite  may  occur  either  from  the  direct 
effect  of  the  suspended  circulation,  or  from 
inflammation  which  subsequently  ensues 
after  the  circulation  has  been  re-estab- 
lished.    See  Burns  ;  Frost-Bite. 

4.  Local  poisons,  as  the  extravasation 
of  urine  or  faeces,  may  lead  to  gangrene. 
A  familiar  example  of  this  is  seen  in  cases 
of  ruptured  urethra  from  stricture,  where 
the  concentrated  and  putrefying  fluid  is 
effused  into  the  cellular  tissue  in  the  neigh- 
bourhood, producing  death  of  this  tissue 
and,  secondarily,  of  the  skin  from  deficient 
supply  of  blood,  owing  to  the  circulation 
through  the  cellular  tissue  being  arrested. 

The  skin,  at  first  of  a  dusky-red  hue, 
speedily  becomes  purple,  and  gangrenous 
spots  appear.  These  give  way  and  large 
masses  of  pultaceous,  sloughiiig  material 
are  se^Darated,  accompanied  by  quantities 
of  foul-smelling  discharge.  In  these  cases 
there  is  always  great  general  depression ; 
the  patient  is  delirious,  with  exceedingly 
feeble  pulse  and  dry,  brown  tongue,  and 
often  sinks  from  exhaustion. 

5.  Arrest  of  circulation. — As  has  been 
already  stated  the  immediate  cause  of  gan- 
grene, in  almost  all  cases,  is  the  arrest  of 
the  flow  of  blood  in  a  part  and  the  stoppage 
of  the  supply  of  nutritious  fluids,  and  this 
is  due  to  the  suspended  circulation  in  the 
capillaries,  as  in  the  causes  already,  and 
still  to  be,  enumerated.  Under  the  head- 
ing '  arrest  of  circulation '  are  included 
those  cases  in  which  this  suspension  of  cir- 
culation in  the  capillaries  is  produced  by  an 
arrest  of  supply  of  arterial  blood  to  a  part, 
or  the  obstruction  of  the  circulation  through, 


or  retardation  of  the  flow  of  venous  blood 
from,  a  part.  For  obstruction  of  a  main 
artery  can  only  be  the  cause  of  gangrene 
when  the  collateral  circulation  is  impos- 
sible, and  therefore  the  capillary  circulation 
is  suspended;  and  in  order  that  gangrene 

I  may  result  from   venous  obstruction  it  is 

;  necessary  that  complete  stasis  in  the  capil- 
laries should  exist  as  the  result  of  complete 
plugging  of  the  veins  returning  blood  from 

I  a  limb.  Thus  Ugature  or  obliteration  of  an 
artery  is  not  necessarily  followed  by  gan- 
grene, nor  will  it  occur  so  long  as  the  capil- 
lary circulation  can  be  maintained.  Nor 
will  obstruction  of  a  single  vein  cause  gan- 
grene, because  there  is  in  almost  all  parts  of 
the  body  a  double  channel  of  superficial  and 
deep  veins,  which  freely  intercommunicate, 
so  that  if  one  channel  become  closed,  the 
other  will  probably  be,  at  all  events  par- 
tially, open.  Under  certain  circumstances, 
however,  arrest  of  the  circulation  through 

j  the  arteries  or  veins  will  produce  arrest  of 
the  capillary  circulation  in  a  part,  and  then 
nutrition  will  cease,  and  gangrene  be  the 

'  result.  Complete  arrest  of  the  circulation 
both  from  and  to  a  part  would  of  necessity 
cause  capillary  stasis,  and  would  result  in 
gangrene.  A  Hgature  tied  tightly  around 
a  limb  would  produce  gangrene  in  this 
way ;  the  mortification  of  a  strangulated 
hernia  would  depend  upon  the  same  cause. 
The  arrest  in  the  supply  of  arterial  blood 
to  a  part  may  be  produced  by  obliteration 
of  the  artery  by  accident,  by  Ugat-ure,  by 
embolism,  or  by  calcification.  The  return 
of  the  venous  blood  may  be  retarded  or 
obstructed  by  inflammation,  by  thrombosis, 
or  by  pressure  on  the  venous  tract. 

In  the  cases  in  which  the  primary  cause 
of  the  gangrene  is  venous  obstruction,  the 
limb  swells  and  becomes  cedematous,  and 
vesications  form  on  its  surface.  The  skin, 
at  first  deeply  congested,  speedily  becomes 
purpHsh  and  then  black.  The  discoloration, 
commencing  at  the  point  furthest  from  the 
centre  of  circulation,  extends  up  the  limb. 
The  discoloured  parts  become  cold  and  in- 
sensible, and  gas  is  evolved  from  the  de- 
composing tissues,  which  eventually  become 
converted  into  a  dehquescent  putrid  mass. 

When  the  gangrene  occurs  from  a  throm- 
bus or  embolus,  it  is  of  the  dry  kind.  This 
condition  not  infirequently  occurs  in  cases 
where  vegetations  on  the  cardiac  valves, 
the  result  of  endocarditis,  are  washed  into 
the  arteries,  and  become  arrested  when  the 
cahbre  of  the  vessel  is  no  longer  suffi- 
ciently large  to  permit  their  onward  progress  • 
Its  advent  is  generally  sudden  and  it  affects 
one  limb.     The  patient  is  suddenly  seized 
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with  severe  pain  in  the  course  of  an  artery, 
where  it  diminishes  in  caUbre  either  by 
bifurcating  or  by  giving  off  a  large  branch. 
This  is  followed  by  numbness  and  weight 
in  the  limb.  The  part  '  feels  dead.'  It  is 
sensibly  colder  than  the  rest  of  the  body, 
and  has  a  shrunken  and  white,  waxy  ap- 
pearance. No  pulsation  can  be  felt  in  the 
arteries  below  the  seat  of  obstruction.  At 
first  the  boundary  line  between  the  dead  and 
living  tissues  is  not  clearly  defined,  but  in 
the  course  of  a  day  or  two  becomes  more 
marked,  and  can  be  exactly  differentiated. 
The  changes  take  place  slowly,  the  white 
and  waxy  skin  gradually  assumes  an  oHve- 
green  tint,  and  then  becomes  black,  the 
blackness,  for  the  most  part,  appearing  in 
patches  which  gradually  spread.  The  dis- 
coloured tissues  shrivel  and  contract,  and 
the  skin  becomes  hard  and  homy.  There 
is  little  or  no  fetor.  At  the  line  of  junc- 
tion of  the  dead  and  living  parts  a  halo  of 
redness  may  now  be  observed,  and  the 
gradual  formation  of  an  ulcerating  furrow. 
Later  on  the  soft  dead  parts  may  be  seen 
falling  away  from  the  living,  the  tendons 
resisting  the  disintegrating  process  the 
longest.  In  this  form  of  gangrene  the 
process  is  essentially  chronic,  and  is  at- 
tended by  much  less  constitutional  dis- 
turbance than  in  the  acuter  forms  of  the 
disease.  In  fact,  the  temperature  may  re- 
main normal  and  the  pulse  good  in  these 
cases  during  the  earher  stages  of  the  disease. 
The  formation  of  the  line  of  demarcation 
is,  however,  generally  attended  with  a 
slight  rise  of  temperature  and  access  of 
febrile  symptoms. 

6.  The  intensity  of  the  inflammation 
of  a  part  may  lead  to  gangrene — that  is 
to  say,  the  inflammatory  disturbance  of  the 
nutrition  of  a  tissue  is  sometimes  so  great 
as  to  lead  directly  to  the  arrest  of  tissue- 
change,  and  this  in  its  turn  leads  to  cessa- 
tion of  the  capillary  circulation,  and  thus 
gangrene  is  established.  In  these  cases  it 
is  therefore  not  correct  to  say  that  the  gan- 
grene is  the  result  of  capillary  stasis,  since, 
in  all  probabiHty,  death  is  established  before 

I  the  circulation  in  the  part  is  arrested, 
the  stoppage  of  the  circulation  being  the 
result,  and  not  the  cause,  of  the  death  of 
the  tissue. 

7.  Pressure  and  tension  will  produce 
gangrene.  A  practical  example  of  the  for- 
mer is  to  be  seen  in  a  bedsore,  brought  on 
by  continued  pressure  in  a  sick  person. 
Not  that  aU  bedsores  are  produced  by 
pressure ;  they  may  be  produced  partly  by 
loss  of  nervous  influence,  or  from  a  macera- 
tion of  the  skin  from  long-continued  lying 


in  a  bed  wetted  with  urine  or  other  fluidsr 
The  true  gangrenous  bedsore  produced  by 
pressure  occurs  in  debilitated  and  ema- 
ciated patients,  who  are  prevented  by 
weakness  from  shifting  their  position,  and 
thus  continuous  obstruction  to  the  capillary 
circulation  is  maintained,  and  the  passage 
of  blood  through  the  parts  where  the  pres- 
sure is  great  becomes  mechanically  difficult 
or  impossible.  Stagnation  occurs,  and  death 
of  the  tissues  takes  place.  The  blood-vessels 
in  the  neighbouring  parts  become  engorged, 
and  the  slough,  acting  as  a  foreign  body, 
sets  up  inflammation  in  them,  a  gradual 
process  of  separation  taking  place,  and 
the  dead  tissue  is  thrown  off,  leaving  an 
ulcerating  surface  which  only  very  tardily 
cicatrises,  should  the  patient  survive. 

Too  great  tension  of  the  tissues,  leading 
to  a  deficient  blood-supply,  is  not  an  un- 
common cause  of  gangrene.  Thus,  in  cases 
of  phlegmonous  erysipelas  and  diffuse  cel- 
lulitis, the  tension  of  the  cellular  tissue 
leads  to  deficient  blood- supply  to  the  skin, 
with  loss  of  nutrition,  followed  by  coagula- 
tion in  the  capillaries  and  consequent  gan- 
grene. 

There  is  in  these  cases  great  swelling 
from  the  effusion  into  the  subcutaneous 
tissue,  and  the  skin  becomes  so  hard  and- 
tense  that  no  pitting  on  pressure  can  be  pro- 
duced. The  redness  is  of  a  dusky  hue,  and 
is  not  uniform,  being  darker  at  the  centre 
than  towards  the  circumference.  Pain  is 
great  and  of  a  burning  character.  The 
general  symptoms  are  severe,  and  often 
marked  by  paroxysms  and  remissions.  The 
pulse  is  quickened  and  oftentimes  irregular 
and  intermittent ;  the  tongue  thickly  coated, 
with  a  yellow,  creamy  for ;  the  urine  high- 
coloured  and  loaded,  and  its  quantity  much 
diminished. 

Constitutional  Causes. —  One  of  the 
most  frequent  constitutional  or  general 
causes  of  gangrene  is  (1)  deficient  blood- 
supply  to  apart,  arising  either  from  disease 
of  the  arteries  or  of  the  heart,  or  probably 
more  frequently  from  the  two  combined. 
It  is  met  with  usually  in  the  lower  ex- 
tremities of  persons  of  advanced  life,  and 
the  disease  is  the  result  usually  of  systemic 
decay.  When  it  arises  fi:om  this  cause  it  is 
distinguished  by  the  generic  term  'semle 
gangrene.'  In  advanced  life  the  arteries 
become  rigid  and  calcified,  and  lose  their 
power  of  adapting  themselves  to  suit  the 
various  exigencies  necessary  for  nutri- 
tion ;  this  in  itself  is  not  sufficient  pro- 
bably to  produce  the  gangrene,  but  when 
combined  with  diminished  propulsive 
power  of  the  heart,   so  that  the  circula- 
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tion,  especially  in  the  lower  extremities, 
is  weakened,  arrest  of  the  flow  of  blood 
takes  place,  and  gangrene  inevitably  foUows. 
It  appears,  however,  that  the  immediate 
cause  of  the  arrest  is  sometimes  a  slight 
injury,  such  as  an  abrasion  or  some  such 
trivial  lesion,  which  is  the  starting-point  of 
the  disease.  It  seems  as  if  the  tissues  were 
just  sufficiently  nourished  to  maintain  their 
vitaHty,  and  that  the  slight  injury  destroys 
the  balance  of  the  circulation,  and,  as  a 
result,  gangrene  ensues. 

The  disease  is  usually  ushered  in  by 
the  appearance  of  a  dark  red  or  purplish 
epot  at  the  seat  of  the  injury,  or  on  one  of 
the  toes,  generally  the  inner  side  of  the 
great  toe.  This  is  surrounded  by  an  areola 
of  dusky  red  tissue,  and  is  accompanied  by 
a  smarting  and  burning  pain  of  a  paroxys- 
mal character.  The  gangrene  advances 
by  involving  the  inflamed  areola,  and  as 
the  whole  toe  becomes  involved,  it  shrinks 
and  becomes  smaller.  In  this  way  the 
disease  extends,  gradually  invading  one  toe 
after  another,  until  it  implicates  the  foot, 
and  unless  arrest  takes  place  and  a  line  of 
demarcation  is  set  up,  it  may  extend  up  the 
ankle  and  leg.  Frequently,  however,  if  the 
patient  should  survive,  the  gangrene  be- 
comes arrested  in  the  neighbourhood  of  the 
ankle-joint,  at  about  the  situation  of  the 
division  of  the  posterior  tibial  vessels,  and 
a  tolerably  clearly  defined  line  is  formed 
between  the  Hving  and  dead  tissues.  Here 
a  process  of  ulceration  may  be  set  up,  and 
the  parts  which  have  perished  gradually 
separate  from  the  living  tissues.  Or  it  may 
happen  that  after  an  apparent  line  of  de- 
marcation has  been  established,  a  fresh 
impulse  appears  to  be  given  to  the  morti- 
fication, and  it  again  rapidly  extends  and 
involves  the  whole  limb.  There  is  generally 
considerable  constitutional  disturbance : 
fever  of  a  low  asthenic  or  irritative  type, 
with  depression  of  the  vital  powers,  and 
low,  muttering  delirium ;  and  the  disease 
fi-equently  terminates  fatally  in  a  month  or 
six  weeks. 

2.  From  impaired  nutrition. — Under 
this  head  is  included  gangrene  occurring  in 
the  course  of  certain  severe  diseases,  espe- 
cially the  exanthemata,  which  have  long 
been  known  to  produce  this  result.  There 
seems  to  be  good  ground  for  believiug  that 
in  some  of  these  cases,  at  all  events,  the 
gangrene  is  the  result  of  a  debilitated  con- 
dition of  the  system,  consequent  on  a  long 
illness.  The  heart  ia  these  cases  being 
especially  enfeebled  is  unable  to  drive  the 
blood,  which  itself  is  impoverished  and 
deficient  in  nutrition   to  the  distant  parts 


of  the  body,  and  gangrene  is  the  result, 
from  coagulation  of  the  blood  in  the  capil- 
lary vessels.  It  may  be  that,  in  some  of 
these  cases  of  gangrene  following  the  exan- 
themata, embolism  is  the  immediate  cause 
of  the  complication.  According  to  Estlander, 
this  is  the  cause  in  cases  of  gangrene  after 
typhus  fever,  miasmatic  thrombi  forming 
in  the  left  side  of  the  heart,  and  being 
carried  thence  into  the  vessels  of  the  ex- 
tremities. 

3.  Loss  of  nerve-power. — There  can  be 
little  doubt  that  loss  of  nerve-power  is  a 
cause  of  gangrene,  and  that  parts  deprived 
of  their  proper  nerve -stimulus  may  fall 
into  a  condition  of  mortification.  A  familiar 
example  is  presented  in  sloughing  of  the 
cornea,  resulting  from  injury  of  the  fifth 
pair  of  nerves,  which  destroys  the  ner- 
vous sensibility  of  the  part  and  impairs 
its  nutrition.  Two  explanations  of  this 
phenomena  are  usually  given.  One  is  that 
this  impaiiment  of  nutrition  depends  on 
some  altered  state  of  the  vaso -motor  nerves, 
producing,  probably,  a  paralysis  of  the 
muscular  coat  of  the  blood-vessels  and  a 
permanent  dilatation;  the  other,  that  the 
change  is  brought  atjout  by  irritation  of 
certain  special  or  '  trophic '  nerves.  It 
must  be  borne  in  mind  that  even  the  ex- 
istence of  these  tro]3hic  nerves  is  purely 
hypothetical,  and  that,  if  they  exist,  nothing 
certain,  as  to  the  course  they  run  or  the 
centres  they  own,  is  known  about  them ; 
whereas  it  is  an  acknowledged  fact  that 
elevation  of  temperature,  the  result  of  hy- 
peraemia  from  vaso-motor  paralysis,  is  a 
common  sequel  of  loss  of  nerve-power,  and. 
according  to  Professor  Schiff,  changes  in 
nutrition  occur  in  parts  which  are  the  sub- 
jects of  vaso-motor  paralysis. 

Mr.  Hutchinson  has  advanced  a  third 
theory  as  to  the  cause  of  gangrene  as  a 
result  of  nerve-lesion.  He  believes  that  it 
is  due  to  a  condition  of  spasm  of  the  mus- 
cular coat  of  the  blood-vessels,  brought 
about  by  reflex  irritation  of  a  sensory  nerve. 
He  quotes,  as  an  example,  a  case  related  by 
Mr.  Hilton,  where  an  exostosis  on  the  first 
rib,  pressing  on  the  ulnar  nerve,  produced 
gangrene  of  the  Httle  and  adjacent  side  of 
the  ring  finger,  and  states  his  opinion  that 
the  pressure  on  the  ulnar  (sensory)  nerve 
was  conveyed  to  the  spinal  cord,  and  re- 
flected along  the  vaso-motor  nerves  which 
run  in  the  ulnar  nerve  itself  to  the  blood- 
vessels of  these  two  fingers.  Mr.  Hutchin- 
son also  suspects  that  ordinary  senile  gan- 
grene begins  from  defective  nerve-supply. 

4.  Spontaneous  gangrene  is  a  peculiar 
form  of  gangrene  affecting  the  extremities. 
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which  Eaynaud  first  described  under  the 
name  of  '  La  gangrene  sym^trique  des  ex- 
tremites.'  As  the  name  impHes,  the  gan- 
grene comes  on  synnnetrically  in  the  two 
extremities.  In  a  case  recorded  by  Dr. 
Begg,  of  Dmidee,  it  attacked  both  upper 
and  lower  limbs.  The  exact  cause  of  this 
form  of  gangrene  is  unknown,  for  patho- 
logical examination  has  revealed  neither 
embolism  nor  blocking  of  the  vessels,  nor 
degeneration  of  their  coats.  It  occurs  for 
the  most  part  in  weakly  and  anaemic  indi- 
viduals, with  extremely  feeble  circulation, 
who  habitually  suffer  from  cold  extremities, 
and  appears  to  arise  from  a  contracted  con- 
dition of  the  capillaries,  so  that  little  blood 
circulates  in  them,  conjoined  with  a  weak 
action  of  the  heart,  so  that  its  propulsive 
power  is  reduced  to  a  minimum.  See 
Arteries,  Diseases  of. 

5.  Gangrene  in  diabetes. — Patients  suf- 
fering from  the  presence  of  sugar  in  their 
urine  appear  to  be  especially  liable  to  be 
attacked  by  gangrene,  which  may  come  on 
either  spontaneously  or  follow  some  sHght 
operation.  It  appears  to  commence  as  an 
inflammatory  process,  to  which  patients 
suffering  from  diabetes  are  peculiarly  liable, 
and  which  would  seem  to  arise  from  the 
diseased  condition  of  the  blood,  and  passes 
on  into  gangrene,  accompanied  by  consider- 
able inflammatory  action. 

Like  senile  gangrene,  it  may  commence 
apparently  as  the  result  of  a  slight  injury, 
or  may  occur  spontaneously,  appearing  as 
a  black  spot,  generally  on  the  side  of  the 
toe,  which  spreads  rapidly,  and  is  accom- 
panied by  a  considerable  amount  of  in- 
flammation in  the  tissues  around,  and  often 
by  acute  pain. 

6.  From  ergot  of  rye. — The  gangrene 
due  to  ergotism  is  supposed  to  be  due  to 
a  continuous  spasmodic  contraction  of  the 
muscular  coats  of  the  smaller  arteries,  thus 
narrowing  the  calibre  of  the  vessels  and 
diminishing  the  supply  of  blood  to  the  part. 
The  disease  is  almost  unknown  in  modern 
times,  and  appears  to  have  been  more 
common  in  France  than  in  this  country. 

The  disease  appears  to  have  presented 
itself  under  various  forms  and  types,  partak- 
ing more  of  the  character  of  dry  gangrene, 
and  rarely  presenting  the  moist  variety.  It 
usually  commences  with  itching  and  ting- 
ling of  the  hands  or  feet,  and  cramp  com- 
ing on  from  time  to  time  in  the  muscles  of 
the  limbs  affected.  After  a  time  these  ab- 
normal sensations  are  succeeded  by  numb- 
ness, passing  into  complete  loss  of  sensation. 
The  fingers  or  toes,  as  the  case  may  be, 
become  shrivelled,  dry,  black,  and  mummi- 


fied, and  the  gangrene  gradually  extends, 
and  may  involve  the  whole  extremity. 
When  the  disease  is  chronic  the  result  is 
generally  favourable,  though  several  fingers 
or  toes,  or  even  a  whole  limb,  may  be  lost ; 
but  in  the  more  acute  cases  death  generally 
results  within  the  course  of  a  week  or  ten 
days. 

Specific  Gangrene. — Under  this  head- 
ing are  classed  together  those  cases  of 
gangrene  where  the  disease  is  beheved  to 
arise  from  some  special  condition  of  the 
blood,  or  to  be  due  to  some  miasmatic  in- 
fluence. Such  are  cases  o{ noma 2)udendi  and 
cancrum  oris,  which  are  probably  due  to 
some  specific  poison,  occurring  in  the  chil- 
dren of  the  poor,  who  have  been  exposed 
to  faulty  hygienic  and  dietetic  conditions, 
and  particularly  if  the  child  has  been  pre- 
viously ill ;  but  occasionally  occurring  in 
perfectly  healthy  children,  who  have  had 
no  previous  illness.  Such,  also,  are  cases  of 
boils  and  carbuncles,  where  there  is  gan- 
grene of  the  subcutaneous  cellular  tissue 
following  inflammation,  set  up  by  some  ab- 
normal constituent  in  the  blood.  Malignant 
pustule  or  charbon,  and  glanders  are  also 
forms  of  gangrene  where  the  disease  is 
caused  by  the  introduction  of  a  specifio 
morbid  poison. 

The  true  spreading  traumatic  gangrene 
is  believed  also  to  be  due  to  the  presence  of 
septic  organisms,  causing  a  diffase  inflam- 
mation extending  along  the  cellular  planes 
or  up  the  course  of  the  veins  or  absorbents, 
and  rapidly  running  into  gangrene.  This 
unhealthy  spreading  inflammation  is  pre- 
disposed to  by  certain  diseased  conditions 
or  impiure  states  of  the  blood,  arismg  more 
especially  from  disease  of  the  eliminatory 
organs,  particularly  the  kidneys,  or  from 
chronic  alcoholism.  It  seems  that  in  these 
vitiated  constitutions  the  tissues  furnish  a 
soil  peculiarly  favourable  to  the  growth  of 
organisms  which  give  rise  to  inflammatory 
processes. 

It  occurs  only  in  recent  wounds,  before 
sup]3uration  is  established,  and  for  the  most 
part  manifests  itself  within  three  or,  at  the 
most,  four  days  after  the  receipt  of  the  in- 
jury. The  edges  of  the  wound  become 
swollen  and  everted,  and  present  a  waxy 
appearance,  with  vesications  along  their 
margins.  There  is  a  sHght  discharge  of 
fetid,  brownish-coloured  serum,  but  no 
suppuration.  At  this  time  there  is  but  very 
little  constitutional  disturbance,  but  within 
twenty-four  hours,  swelling,  tension,  and 
redness  appear  around  the  wound,  and 
rapidly  spread  upwards,  especially  along  the 
inner  side  of  the  limb.     The  discoloration, 
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fit  first  red,  soon  becomes  of  a  dusky,  pur- 
plish hue,  and  speedily  passes  into  black. 
The  swelling,  primarily  firm  and  resisting, 
becomes  soft  and  doughy,  and  presents  to 
the  fingers  the  sensation  of  emphysematous 
craclding,  due  to  the  evolution  of  gases 
which  are  produced  by  the  decomposition 
of  the  affected  part — the  putrefactive  pro- 
cess immediately  following  the  death  of  the 
tissues.  The  disease  spreads  with  fearful 
rapidity,  being  preceded  by  swelling  and 
dusky  redness  of  the  skin,  which  speedily 
becomes  purpHsh-black,  and  passes  on  into 
a  condition  of  hopeless  gangrene  in  the 
course  of  a  few  hours.  The  disease  extends 
along  the  cellular  planes  until  it  reaches 
the  trunk,  when  it  terminates  in  death.  It 
differs  from  other  forms  of  gangrene  in 
presenting  no  tendency  to  arrest,  or  the 
formation  of  a  line  of  demarcation. 

The  constitutional  symptoms  which  ra- 
pidly supervene  after  the  commencement  of 
the  disease  are  of  the  lowest  ataxic  type. 
The  pulse,  at  first  full  and  strong,  soon  be- 
comes rapid  and  feeble,  and  after  a  time 
irregular  and  intermittent.  The  tempera- 
ture is  raised  considerably  above  normal. 
The  skin  becomes  yellowish  and  the  coun- 
tenance contracted  and  sunken,  the  face 
presenting  a  peculiar  leaden  hue.  There  is 
often  constant  vomiting,  accompanied  by 
hiccough,  and  the  tongue  is  dry  and  brown. 
The  abdomen  becomes  tympanitic,  and 
there  is  a  sensation  of  constriction  around 
the  prsecordium.  A  deep-seated,  tensive, 
burning  pain  is  complained  of  in  the  limb. 
Soon  muttering  delirium,  with  jactitation 
of  the  limbs,  comes  on,  followed  by  coma, 
and  death  almost  invariably  ensues  in  three 
or  four  days  after  the  invasion  of  the  disease. 

Hospital  Gangrene  is  due  to  a  specific 
cause,  the  introduction  by  inoculation  into 
the  system  of  a  contagious  material,  which 
by  its  presence  is  the  cause  of  the  progres- 
sive destruction  of  the  tissue. 

All  these  forms  of  gangrene  due  to  a 
specific  septic  cause  will  be  considered 
under  separate  headings,  to  which  the 
reader  is  referred. 

Pathology. — In  considering  the  causes 
of  gangrene,  it  has  been  stated  that  almost 
aU  forms  commence  by  a  stasis  or  arrest  of 
circulation  in  the  capillaries.  The  only 
instance  in  which  this  is  not  the  case  is, 
when  the  inflammation  is  so  intense  that  it 
leads  to  the  arrest  of  tissue-change  even 
before  the  circulation  in  the  capillaries  has 
completely  ceased.  This,  however,  soon 
foUows,  as  the  result  of  the  alteration  in 
the  nutrition  of  the  coats  of  the  vessel  from 
cellular  infiltration  ;  so  that,  sooner  or  later, 


in  a  part  which  is  becoming,  or  has  become, 
gangrenous,  there  is  complete  stagnation  in 
the  capillary  vessels,  and  arrest  of  the  sup- 
ply of  nutritious  fluids.  The  part  there- 
fore, of  necessity,  dies,  is  no  longer  capable 
of  taking  part  in  the  functions  of  the  Hving 
body,  and  becomes  a  foreign  substance  to 
which  two  things  must  happen.  First, 
being  no  longer  living,  it  must  undergo  a 
series  of  chemical  changes,  which  result  in 
decomposition ;  and  secondly,  being  a  foreign 
body  and  no  longer  capable  of  ministering 
to  the  necessities  of  the  individual,  it  must 
be  cast  off  and  separated  from  the  living 
tissues,  thus  forming  what  is  termed  '  a 
slough.'  The  death  of  a  part  is  not  always 
followed  by  the  same  series  of  changes. 
These  will  depend  upon  the  presence  of 
oxygen,  and  the  amount  of  water  in  the 
tissues.  For  in  the  first  place  if  oxygen  be 
absent  from  the  part,  as  in  splenic  mfarc- 
tion  (which  is  a  form  of  gangrene),  no 
putrefaction  can  take  place  ;  and  secondly, 
when  the  tissues  are  much  engorged,  at  the 
time  of  death,  with  blood  and  serum — when, 
in  other  words,  there  is  the  presence  of 
water  in  large  quantities — the  moist  form 
of  gangrene  will  be  the  result,  with  rapid 
decomposition.  "When,  on  the  other  hand, 
the  quantity  of  fluid,  that  is,  water,  in  the 
tissues  is  small,  the  dry  form  of  gangrene 
occurs,  and  the  part  undergoes  a  process 
of  mummification,  the  difference  existing 
rather  in  the  clinical  characters  than  in 
the  anatomical  changes.  The  putrefactive 
change  consists  in  a  solution  of  all  the  solids 
of  the  body,  with  the  exception  of  the  bones, 
in  the  fluids,  because,  in  consequence  of 
their  death,  they  are  no  longer  able  to  with- 
stand the  solvent  power  of  such  fluids.  It 
is  therefore  a  solution  of  the  constituent 
elements  of  the  body  in  water,  and  con- 
sists chemically  in  the  decomposition  of 
the  various  constituents  of  the  body,  and 
the  recomposition  of  new  products  formed 
out  of  the  elements  with  the  addition  of 
the  oxygen  of  the  atmosphere. 

The  gangrenous  part,  being  dead  and  un- 
dergoing decomposition,  becomes  injurious 
to  the  living  tissues,  and  must  be  cast  off 
and  separated  from  them.  This  is  done  by 
a  process  of  ulceration,  or  molecular  dis- 
integration, in  the  living  tissues  which  are 
in  contact  with  the  dead.  The  process  of 
ulceration  is  a  vital  process,  and  can  only  be 
carried  on  in  hving  tissues.  Accordingly  we 
find  the  vessels  in  the  tissue  forming  the 
extreme  boundary  of  the  Hving  part  becom- 
ing enlarged  and  gorged  with  blood ;  migi'a- 
tion  of  cells  with  proUferation  takes  place, 
so  that  the  part  is  crowded  with  a  dense 
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layer  of  leucocytes.  From  these  is  formed 
a  layer  of  granulation-tissue,  by  the  growth 
of  new  vessels.  The  surface  of  these 
granulations — that  is  to  say,  the  surface  in 
contact  with  the  dead  tissue — softens  and 
breaks  down,  the  cells  becoming  converted 
into  pus-cells,  and  thus  the  dead  portion 
naturally  falls  off,  because  its  adhesion  to 
the  living  tissues  has  ceased  to  exist.  This 
border  line  between  the  living  and  dead 
tissues,  in  which  the  process  of  separation 
of  the  one  from  the  other  takes  place,  is 
called  '  the  line  of  demarcation.' 

After  the  dead  parts  are  separated  from 
the  living,  the  surface  of  the  latter  is  seen 
to  be  covered  over  with  a  layer  of  granula- 
tions, which  eventually  cicatrise  and  be- 
come converted  into  fibrous  tissue. 

Symptoms. — The  symptoms  of  gangrene 
naturally  form  two  great  divisions,  the  one 
where  the  parts  are  swollen  and  moist 
— the  so-called  m,oist  gangrene ;  and  the 
other  where  they  are  dry  and  shrivelled — 
the  dry  gangrene.  This  division  is  a 
classical  and,  in  extreme  cases,  a  well- 
marked  one,  but,  under  ordinary  circum- 
stances, it  is  not  easy  to  refer  a  case  to  one 
or  the  other  class ;  the  form  of  gangrene 
being  often  midway  between  the  two  ex- 
tremes. Or,  in  a  given  case,  we  may  have 
a  gangrene  partaking  of  the  dry  form  in 
one  part  and  the  moist  form  in  another. 
Thus  in  a  case  of  mortification  of  the  leg,  it 
is  not  uncommon  to  find  the  toes  and 
dorsum  of  the  foot  presenting  the  charac- 
teristic appearances  of  the  dry  or  mummi- 
fied form,  while  the  calf  of  the  leg,  where 
the  tissues  are  thicker,  presents  the  typical 
characters  of  the  moist  variety  of  the  dis- 
ease. 

Moist  Gangrene  may  be  best  studied 
in  a  part  which  has  been  sufiiciently  stran- 
gulated to  arrest  the  return  of  blood 
from  the  tissues.  If  the  strangulation  is 
more  severe  than  this,  so  as  to  stop  the 
flow  of  blood  both  from  and  to  a  part,  as  in 
the  hgature  of  a  pile  or  nsevus,  it  kills  the 
tissues  outright.  But  if  it  is  less  severe,  it 
prevents  the  flow  of  blood  fi:om  the  part, 
at  the  same  time  that  it  permits  the  en- 
trance of  blood  to  the  part,  the  veins  being 
more  affected  by  the  constricting  force  than 
the  arteries.  In  consequence  of  this  we 
get,  first,  a  condition  of  intense  congestion ; 
blood  continues  to  be  propelled  into  the 
capillaries,  from  which  it  cannot  escape. 
Hence,  as  the  vessels  become  more  and  more 
loaded,  the  inflowing  stream  becomes  slower 
and  slower,  until  it  eventually  stops,  the 
part  being  so  overcharged  with  blood  that 
no  more  can  enter.     This  constitutes  the 


second  stage,  for  when  complete  stasis  takes 
place  gangrene  is  established.  The  third 
stage  consists  in  decomposition,  for  after 
the  gangrene  has  set  in,  decomposition 
commences,  as  has  already  been  stated. 

A  line  of  demarcation  is  then  estabUshed, 
and  the  mortified  parts  begin  to  sepajrate 
at  this  point. 

In  considering  the  symptoms  it  is  useful 
to  divide  them  into  three  stages.  First 
stage,  congestion.  The  part  becomes  swoUen^ 
the  swelling  being  at  first  hard  and  brawny, 
but  after  a  short  time  pulpy  and  oedema- 
tous,  as  transudation  through  the  coats  of 
the  vessels  takes  place.  The  colour,  at  first 
red,  speedily  becomes  dusky  and  purpHsh 
and  then  almost  black.  There  is  a  dull 
heavy  burning  pain  in  the  part,  with  exalted 
sensibility,  and  the  temperature  is  raised 
above  its  normal  standard.  Phlyctenulae 
or  vesicles  arise  on  the  surface,  and  become 
fiUed  with  a  dark  bloody  fluid.  Second 
stage.  So  soon  as  complete  stasis  takes  place^ 
the  temperature  begins  to  fall,  and  the 
thermometer  soon  registers  a  degree  con- 
siderably below  that  of  the  rest  of  the 
body,  and  on  a  level  with  that  of  the  sur» 
rounding  media.  Pain  in  the  part  ceases 
and  it  loses  all  its  sensibihty,  so  that  the 
prick  of  a  needle  can  no  longer  be  felt. 
It  changes  its  colour,  becomiag  of  a  mottled 
greenish-black  or  purpUsh  hue.  Third 
stage.  Decomposition  now  sets  in,  the  part 
becomes  very  soft  and  boggy,  and  gives  to 
the  finger  a  sensation  of  emphysematous 
crackling,  due  to  the  evolution  of  gases  in 
the  tissues ;  a  peculiar  odour  is  also  evolved 
from  the  formation  of  certain  volatile  com- 
pounds, such  as  sulphuretted  hydrogen, 
ammonia,  and  hydro -sulphate  of  ammonia. 
At  the  same  time  a  line  of  demarcation  is 
established.  At  the  point  where  the  living 
join  the  dead  tissues,  a  bright  red  band 
may  be  seen,  gradually  losing  itself  in  the 
natural  skin.  This  halo  of  redness  is  very 
different,  and  easily  to  be  distinguished,  by 
its  brightness,  from  the  dark  and  purplish 
hue  of  the  gangrenous  tissue.  There  is  also 
generally  some  swelling.  Shortly  after  a 
careful  examiaation  wiU  reveal  a  slight 
furrow  at  the  extreme  margin  of  this  in- 
flamed tissue.  The  furrow  deepens  day  by 
day,  and  increases  somewhat  in  width, 
gradually  undermining  and  separating  the 
dead  from  the  Hving  tissues,  the  process 
being  accompanied  by  a  copious  secretion 
of  pus.  The  line  of  demarcation  does  not 
present  a  regular  circular  appearance,  but  a 
zigzag  irregular  outline,  in  consequence  of 
the  unequal  distribution  of  the  vessels.  If 
a  whole  limb  be  mortified  and  cast  off,  the 
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guperficial  tissues  axe  separated  at  a  much 
higher  level  than  the  deeper  ones,  and  there- 
fore the  stump  after  this  natural  amputa- 
tion presents  a  very  conical  form,  from  the 
centre  of  which  the  bone,  which  is  only- 
separated  by  an  exceedingly  slow  process, 
protrudes. 

Dry  Gangrene  occm-s  when  the  whole 
supply  of  blood  is  entirely  cut  off  and  the 
part  perishes  from  want  of  nutrition.  It  is 
best  studied  in  those  forms  of  gangrene 
in  which  the  supply  of  blood  to  a  limb  is 
suddenly  cut  off  by  the  blocking  of  the 
main  artery  by  an  embolus.  In  these 
cases  there  is  a  rapid  cutting  off  of  the 
arterial  supply.  The  blood  in  the  limb 
finds  its  way  out  by  the  veins  which 
are  unaffected,  and  hence  there  is  less 
blood  than  natural  in  the  part.  Accord- 
ingly the  part  presents  a  shrunken  or 
shrivelled  appearance,  and  assumes  a  dull, 
tallowy-white  colour,  mottled  here  and 
there  with  brownish  or  grejdsh  streaks. 
No  pulsation  in  the  vessels  can  be  detected. 
The  part  feels  dead  and  heavy,  and  at  once 
entirely  loses  its  sensibility.  It  feels  cold 
to  the  touch  and  its  temperature  speedily 
falls,  until  it  reaches  that  of  the  surround- 
ing media.  Very  shortly  the  pale  colour 
becomes  lost,  and  the  part  becomes  first 
brown  and  then  black  ;  it  presents  a  more 
and  more  shrivelled  appearance,  and  gra- 
dually dries  up,  as  it  were,  so  as  to  present 
the  appearance  of  a  mummy,  and  hence 
the  name  '  mummification,'  which  has  been 
applied  to  this  condition.  The  line  of  de- 
marcation is  set  up  and  the  process  of 
separation  continued  as  in  the  other  variety. 

The  constitutional  symptoms  vary  ac- 
cording to  circumstances.  When  the  con- 
stitution is  sound  and  the  gangrene  is  the 
result  of  some  injury,  the  fever  is  of  the 
ordinary  inflammatory  type,  being  charac- 
terised by  a  hot  and  dry  skin,  with  a  rise  in 
the  temperature  of  from  2°  to  4°  F.,  a  full  and 
quickened  pulse,  and  a  white  and  creamy 
ftir  on  the  tongue.  But  even  in  these  cases 
there  is  a  great  tendency  to  asthenia,  with 
depression  of  the  powers  of  the  system.  If, 
on  the  other  hand,  the  constitution  is  im.- 
sound,  the  symptoms  are  of  an  asthenic 
type  fr'om  the  first ;  a  hot  and  burning  skin, 
a  considerable  rise  in  the  temperature,  a 
feeble,  very  quick,  and  easily  compressible 
pulse ;  a  dry,  furred  tongue,  Mdth  sordes ; 
great  depression  of  the  nervous  system,  with 
anxiety  of  countenance  and  low,  muttering 
delirium.  The  amount  of  constitutional 
disturbance  in  gangrene  varies  also  with 
the  situation  and  extent  of  the  disease.  If 
it  affects  a  part  which  is  of  no  great  im- 


portance, as  a  finger  or  toe,  and  is  limited 
in  extent,  and  perhaps  due  to  a  local  cause, 
the  accompanying  fever  is  very  slight. 
When,  on  the  other  hand,  it  impUcates  an 
important  organ  or  structure,  as,  for  in- 
stance, a  knuckle  of  intestine,  the  symp- 
toms assume  a  grave  and  rapidly  adynamic 
type. 

Treatment. — As  gangrene  arises  from 
numerous  causes,  it  is  clear  that  no  one  plan 
of  treatment  can  be  universally  adopted. 
It  wiU  be  convenient,  nevertheless,  to  con- 
sider first  the  broad  indications  for  treat- 
ment, and  then  pass  in  review  the  various 
modifications  in  our  therapeutical  and  opera- 
tive measures  which  will  have  to  be  re- 
sorted to,  in  reference,  not  only  to  the  cause 
of  the  disease,  but  also  to  the  constitutional 
condition  of  the  patient. 

The  first  point  in  the  treatment  of  gan- 
grene, and  one  of  the  highest  importance,  is, 
if  possible,  to  remove  the  cause,  and  so  ar- 
rest the  gangrene.  In  some  cases  this,  of 
course,  cannot  be  done ;  but  in  others,  where 
it  is  caused  by  the  mechanical  obstruction 
to  the  circulation  of  the  blood  in  the  part, 
the  first  thing  the  surgeon  has  to  do  is  to 
get  rid  of  this  obstruction.  Thus,  gangrene, 
when  threatening  as  a  result  of  inflamma- 
tory processes  producing  tension,  may  often 
be  averted  by  timely  and  free  incisions  into 
the  inflamed  and  swollen  tissues.  So  again, 
in  hernia,  by  division  of  the  stricture  ;  in 
parts  which  have  been  too  tightly  bandaged, 
by  the  removal  of  the  bandages ;  in  para- 
phimosis, by  freeing  the  prepuce  ;  and  in 
other  cases,  the  surgeon  may  prevent  a  gan- 
grene from  supervening,  and  recovery  may 
take  place  by  restoring  the  circulation  of  the 
part,  if  the  disease  has  not  progressed  so 
far  as  to  have  irreparably  destroyed  the 
tissues.  In  aU  cases  where  gangrene  is  im- 
minent, an  endeavour  should  be  made,  by 
maintaining  the  vital  warmth  of  the  part 
and  encouraging  and  reHeving  the  embar- 
rassed circulation,  to  prevent  its  occurrence. 
This  is  best  done  by  swathing  the  whole 
limb  in  a  thick  layer  of  medicated  cotton- 
wool and  applying  loosely  a  flannel  bandage. 
Hot  water  bottles  may  be  placed  in  the  bed, 
but  not  in  contact  with  the  part.  The  limb 
should  be  raised  and  the  joints  flexed;  thus, 
in  the  lower  extremity,  the  thigh  should  be 
bent  sHghtly  on  the  abdomen  and  the  leg 
on  the  thigh,  a  position  which  will  best 
faciUtate  the  flow  of  blood  through  the  larger 
vessels.  If  there  is  any  appearance  of  ve- 
nous congestion,  the  return  of  blood  through 
the  superficial  veins  may  be  accelerated  by 
continuous  and  metho£cal  friction  in  the 
course  of  the  circulation,  which  will  tend 
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to  keep  these  veins  empty.  Poultices,  whicli 
are  often  employed  in  these  cases,  should  be 
avoided.  The  endeavour  of  the  surgeon 
should  be  to  maintain  an  equable  tempera- 
ture ;  whereas  the  tendency  of  a  poultice 
would  be  to  produce  a  directly  opposite 
effect,  when  first  apphed  raising  the  part 
above  the  normal  temperature,  and  subse- 
quently, on  cooling,  depressing  it  below  the 
ordinary  heat  of  the  body.  After  the  gan- 
grene is  fully  established  and  a  line  of  de- 
marcation set  up,  poultices — and  especially 
charcoal  poultices— are  often  extremely  use- 
ful in  hastening  the  separation  of  the  dead 
parts. 

After  the  gangrene  has  become  folly 
established,  our  aim  must  be  to  control,  as 
far  as  possible,  the  spread  of  the  disease  ; 
to  encourage  the  rapid  separation  of  the 
sloughs ;  to  support  the  powers  of  the 
patient,  and  to  keep  the  parts  as  clean  and 
free  from  odour  as  possible.  At  this  time 
the  question  of  amputation  will  present 
itself  to  the  surgeon,  and  is  one  of  vital 
importance.  As  a  rule,  in  most  cases  it  is 
safer  to  await  the  formation  of  a  line  of 
demarcation  before  undertaking  the  re- 
moval of  a  limb,  but  nevertheless  there  are 
exceptions  to  this  general  rule.  In  some 
forms  of  local  gangrene,  where,  for  instance, 
it  is  the  result  of  some  severe  injury,  and 
the  whole  limb  has  fallen  into  a  condition 
of  gangrene,  either  as  the  direct  result  of 
the  injury  or  indirectly  as  the  result  of  the 
subsequent  inflammation,  and  the  gangrene 
is  clearly  defined,  it  cannot  be  doubted  that 
it  is  expedient  to  remove  the  part  at  once 
in  order  to  reUeve  the  patient  of  a  great 
source  of  irritation,  and  of  the  depression 
of  the  vital  powers  which  will  of  necessity 
ensue  from  the  efforts  made  to  rid  the 
system  of  a  spoiled  part.  So  again,  in 
gangrene  from  a  ruptured  artery  or  aneu- 
rism, amputation  should  at  once  be  per- 
formed, inasmuch  as  the  tissues  are  so 
infiltrated  with  blood  poured  out  from  the 
ruptured  vessel  or  sac  that  there  is  no 
chance  of  the  collateral  circulation  being 
carried  on,  or  of  the  gangrene  being  arrested 
short  of  the  seat  of  the  injury.  But  in 
cases  of  mortification  arising  from  ligature 
of  an  artery,  or  from  an  embolus  plugging  a 
large  vessel,  the  proper  course  to  pursue  is 
to  wait  until  a  line  of  demarcation  is  set  up, 
for  it  is  impossible  to  say  how  much  of  the 
limb  is  dead  or  how  far  the  gangrene  may 
extend.  Many  forms  of  local  gangrene  do 
not  require  amputation  at  all;  when  it 
arises  from  a  mechanical  injury,  and  is 
strictly  limited  in  its  nature,  no  operative 
proceedings  are  required.     So  again,  in  the 


gangrene  arising  from  the  appKcation  of 
heat  or  cold,  or  from  chemical  agencies,  it 
is  better  not  to  remove  the  destroyed  parts, 
but  to  wait  for  the  formation  of  a  Hne  of 
demarcation,  unless,  indeed,  a  hand  or  foot 
is  completely  dead,  when  immediate  am- 
putation may  be  necessary. 

In  gangrene  arising  from  constitutional 
causes,  there  can  be  no  question  as  to  the 
propriety  of  delaying  the  amputation  until 
not  only  a  line  of  demarcation  has  been  set 
up,  but  until  it  is  well  estabUshed  and  the 
ulceration  has  extended  deeply  into  the 
tissues.  In  these  cases  it  is  impossible  to 
say  where  the  mortification  may  stop,  and 
if  amputation  is  performed  it  may  not  be 
done  high  enough,  and  the  disease  will  recur 
in  the  stump ;  and,  on  the  other  hand,  it 
may  be  done  too  high,  and  an  unnecessary 
amount  of  Umb  be  sacrificed.  In  these 
cases  of  constitutional  gangrene,  it  must  be 
borne  in  mind  also  that  the  tissues  imme- 
diately above  those  which  have  fallen  into 
gangrene  are  in  a  condition  of  greatly- 
diminished  vitality,  and  therefore,  if  an 
operation  be  too  hastily  carried  out,  the  dis- 
turbance set  up  by  the  amputation  may 
occasion  a  recurrence  of  the  mortification. 

With  regard  to  amputation  after  a  line 
of  demarcation  is  set  up,  there  is  some  di- 
vergence of  opinion,  some  surgeons  pre- 
ferring to  allow  the  limb  to  separate  of  itself, 
others  considering  that  its  removal  through, 
or  just  above,  the  line  of  separation  is  the 
preferable  course.  As  a  general  rule,  it 
would  seem  better  to  get  rid  of  a  large  mass 
of  decomposing  tissue,  which  must  create 
a  very  deleterious  atmosphere,  and  expose 
the  patient  to  the  risk  of  purulent  absorp- 
tion ;  but  to  this  rule  there  are  exceptions. 

If  the  surgeon  has  decided  to  save  the 
limb,  or  if  the  gangrene  is  in  some  part  in- 
accessible to  operation,  his  endeavour  must 
be  to  hasten  the  separation  of  the  sloughs 
and  diminish  their  fetor.  This  may  be 
done  by  maintaining  the  heat  of  the  part 
by  wrapping  the  limb  in  cotton-wool  well 
sprinkled  with  carbolate  of  lime,  or  animal 
charcoal  powder.  Poultices  should  not  be 
applied  if  the  amount  of  sloughing  is  great, 
since  the  moisture  tends  to  promote  de- 
composition ;  but  if  the  sloughs  are  small, 
charcoal  or  yeast  poultices  may  be  used. 
The  separation  of  the  sloughs  may  be 
hastened  also  by  the  application  of  some  of 
the  balsams,  of  which  the  compound  tinc- 
ture of  benzoin  is  the  best.  A  most  useful 
application  for  the  same  pm*pose  is  the 
'  green  ointment '  of  the  St.  George's  Hospital 
pharmacopoeia  : — j^.  Unguenti  elemi,  lb.  j. ; 
Unguenti    sambuci     §ij.  ;     Copaibae     ^iijs 
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The  ointments  to  be  melted  together,  and, 
when  cooling,  the  copaiba  to  be  added. 
Ung.  sambuci  is  made  with  the  fresh  leaves 
of  the  elder  (lb.  ij.),  prepared  lard  (lb.  ij.), 
and  as  much  water  as  required. 

The  constitutional  treatment  consists  in 
supporting  the  powers  of  the  patient  and 
lessening  the  irritability  of  the  nervous 
system.  It  must  be  borne  in  mind  that 
the  disease  in  itself  indicates  a  depressed 
condition  of  the  system,  and  therefore 
the  endeavour  of  the  surgeon  should 
be  to  maintain  the  patient's  strength  by 
easily-digested  nutritious  food,  stimulants, 
and  tonics,  and  to  improve,  if  possible, 
the  digestion,  by  clearing  out  the  alimen- 
tary canal,  so  as  to  enable  him  to  take 
the  requisite  amount  of  nourishment.  The 
food  and  stimulant  must,  however,  be 
given  with  a  discriminating  hand,  great 
care  being  taken  not  to  overload  the  patient's 
stomach ;  just  so  much  of  bland,  nutri- 
tious food  and  stimulant  as  he  can  easily 
digest  should  be  given  in  small  quantities 
and  fi-equently.  In  most  cases  the  issue 
of  a  case  of  gangrene  depends  upon  the 
digestive  organs  effectively  and  efficiently 
performing  their  duties.  Should  they  be- 
come overworked,  sickness  and  vomiting, 
with  loathing  and  refusal  of  food,  will  come 
on  and  the  patient  will  rapidly  sink.  At  the 
same  time  pain  should  be  allayed  and  the 
general  system  soothed  by  the  administra- 
tion of  opium,  or  some  other  narcotic. 
There  are  few  cases  of  gangrene  in  which  a 
narcotic  is  not  required,  and  of  these  opium 
is  decidedly  the  best.  Should  it,  however, 
cause  excitement,  or  loathing  of  food,  some 
other  must  be  substituted,  as  morphia  in- 
jected under  the  skin,  or  cannabis  indica, 
which  is  often  tolerated  when  opium  cannot 
be  borne. 

It  remains  now  only  to  say  a  word  or 
two  upon  the  treatment  of  some  special 
forms  of  gangrene.  And,  first,  as  to  the 
treatment  of  senile  gangrene.  Here  the 
plan  to  be  adopted,  as  far  as  regards 
the  constitutional  treatment,  is  much  the 
same  as  in  other  forms,  opium  being 
especially  indicated  and  usually  well  borne. 
At  the  same  time  stimulants  must  be  given 
with  care.  A  small  quantity  is  no  doubt 
usually  necessary  ;  but,  given  in  large  quan- 
tities, so  as  unduly  to  excite  the  patient  and 
increase  the  action  of  the  heart  in  its  en- 
deavours to  drive  the  blood  through  the 
calcified  and  narrowed  vessels,  they  do  more 
harm  than  good.  The  main  point  for  con- 
sideration is  the  question  of  removal  of  the 
dead  parts  after  a  line  of  demarcation  has 
been  set  up,  and  this  may  be  done  either  by 


amputation  just  above  the  line  of  separation, 
or  by  removing  the  limb  high  up  in  the 
thigh,  a  plan  formerly  advocated  by  James, 
of  Exeter,   and  more  recently  adopted  in 
several  cases  by  Hutchinson.    As  a  rule, 
the  former  operation  is  to  be  deprecated^ 
gangrene  often  recurring  in  the  stump,  and 
secondary  haemorrhage,  fi:om  the  diseased 
condition  of  the  vessels  being  of  frequent 
occurrence.     The   latter   operation  is  also 
a  very  serious  alternative,  and  unless  the 
general  health  is  otherwise  good  and  the 
constitution  tolerably  sound,  appears  to  be 
scarcely  justifiable.      The   better  plan   in 
these  cases  seems  to  be   to  allow  the  soft 
parts  to  separate  by  nature,  and  then  care- 
fully to  cut  through  the  hard  parts  along^ 
I  the  line  of  demarcation. 
j        The  question  of  amputation  in  another 
I  form  of  gangrene  demands  attention,  and 
\  that  is  in  the  spreading  traumatic  gangrene 
1  of    inflammatory   origin.     In    these   cases 
I  there  is,  as  has  been  pointed  out,  no  ten- 
j  dency  to  the  arrest  of  the  gangrene  and  the 
j  formation  of  a  line  of  demarcation.     The 
I  morbid  process  rapidly  extends  to  the  trunk 
and    speedily  kills  the   patient.     In  these 
cases,  feeble  as  is  the  chance,  amputation 
is  the  only  hope  of  saving  the  life  of  the  pa- 
tient, and  should  be  adopted  at  once.   There 
is  no  time  for  delay ;  so  soon  as  traumatic 
gangrene    begins    to    spread,    amputation 
should    at    once    be     performed    through 
healthy  parts,  and  a  certain  proportion  of 
cases  will  recover.       T.  Pickering  Pick. 

GASTRIC  FISTULA.— A  communi- 
cation between  the  stomach  and  the 
external  air.  It  necessarily  implies  ad- 
hesion between  the  peritoneal  surfaces  of 
the  stomach  and  the  anterior  abdominal 
parietes.  The  object  of  the  operation  of 
gastrostomy  is  the  safe  production  of  such 
a  fistula.  But  it  is  occasionally  produced 
by  accidental  causes  ;  for  example,  by  gun- 
shot wounds,  where  a  portion  of  the  an- 
terior abdominal  parietes  and  wall  of  the 
stomach  have  been  carried  away,  as  in  the 
well-known  case  of  Alexis  St.  Martin.  An- 
other class  of  cases  in  which  these  fistula; 
may  be  produced  is  where  the  patient  has 
swallowed  hard,  irritating  material  which 
cannot  pass  through  the  pylorus.  Thus 
knives,  and  other  iron  instruments,  have 
occasionally  given  rise  to  the  formation  of 
such  a  fistula.  The  way  in  which  they  do 
so  is  this :  first  such  a  body  becomes  im- 
pacted m.  a  certain  position,  usually  from 
before  backwards,  in  the  stomach.  The 
constant  pressure  gives  rise  to  some  severe 
local  peritonitis  between  the  front  wall  of 
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the  stomach  and  the  anterior  abdominal 
wall,  and  the  two  adhere.  Ulceration  then 
supervenes  from  the  same  cause,  and  gra- 
dually affects  the  opposing  thickness  of 
stomach-waU  and  wall  of  abdomen,  so  that 
finally  the  foreign  body  presents  at  an  ab- 
dominal wound,  and  may  be  removed  at 
that  point.  The  aperture  so  left  is  the 
gastric  fistula  in  question. 

No  particular  treatment  is  required  for 
such  a  case,  except  to  prevent  leakage  of 
the  gastric  juice  from  it.  A  gastric  fistula 
may  nearly  always  be  recognised  by  the 
acid,  irritating  quality  of  the  secretion  flow- 
ing from  it,  by  the  absence  of  bile-staining, 
and  by  the  kind  of  food  escaping  from  it. 
If  it  should  be  desired  to  cure  it,  this  can 
nearly  always  be  done  by  a  plastic  opera- 
tion— paring  the  edges  and  bringing  them 
closely  together  by  sutures.  The  same  is 
true  of  a  gastric  fistula  produced  by  a 
gastrostomy.  H.  G.  Howse. 

GASTROSTOMY.— The  operation  of 
making  a  fistulous  opening  into  the  stomach 
from  the  anterior  abdominal  parietes,  for 
the  sake  of  feeding  a  patient,  when,  from 
any  cause,  the  natural  passage  down  the 
oesophagus  is  obstructed.  The  word  is 
derived  from  yaarfjp,  belly,  crro/ixa,  mouth, 
— the  'belly-mouth,'  hence  not  to  be  con- 
founded with  gastrotomy,  which  is  simply 
cutting  into  the  abdomen  for  tumour  or  any 
other  affection. 

The  operation  is  most  frequently  per- 
formed for  cancerous  or  syphiHtic  strictures 
of  the  gullet,  but  it  has  been  also  done  for 
simple  inflammatory  stricture  or  ulceration, 
as  when  the  gullet  has  been  nearly  de- 
stroyed by  the  patient  swallowing  caustics 
by  accident  or  for  suicidal  purposes.  Up 
to  quite  recently  the  operation  had  been 
nearly  always  attended  with  fatal  results ; 
but,  by  a  modification  introduced  by  the 
writer  of  the  present  article  a  few  years 
ago,  the  operation  is  now  only  attended  with 
a  very  small  mortaHty,  and  even  this  is 
mostly  attributable  to  the  late  period  at 
which  the  operation  is  done,  and  the  conse- 
quent exhaustion  (from  starvation)  of  the 
patient.  The  modification  alluded  to  con- 
sists in  securing  adhesion  of  the  stomach 
to  the  abdominal  walls  before  opening  the 
viscus  itself,  this  part  of  the  operation  being 
delayed  for  periods  varying  firom  three  to 
five  days. 

The  steps  of  the  operation  are: — (1) 
making  an  oblique  incision  about  two  and  a 
half  inches  long,  parallel  with,  and  about 
one  inch  below,  the  lower  margin  of  the 
costal  cartilages  forming  the  lower  boundary 


of  the  thorax  on  the  left  side.  This  in- 
cision should  start  about  one  and  a  half 
inches  from  the  median  line,  and  its  length 
must  depend  upon  the  varying  development 
of  the  rectus  muscle.  It  is  not  wise  to  go 
higher  than  this,  as  it  will  not  leave  enough 
free  integument  and  muscle  between  the 
cartilages  and  the  incision  to  fasten  the 
sutures  to.  This  first  incision  is  only  to  be 
carried  through  the  integuments  and  fascia. 
When  made,  the  sheath  of  the  rectus  will 
be  seen  at  its  inner  end,  and  at  its  outer 
end  a  portion  of  the  linea  semilunaris  and 
of  the  obliquus  externus  muscle.  The  usual 
plan  of  continuing  the  operation  is  to  have 
the  muscle  and  fascia  of  the  abdomen  in- 
cised in  the  same  way  as  the  superficial 
parts.  The  writer  has,  however,  found  it 
more  advantageous  to  continue  the  opera- 
tion in  the  following  way : — (2)  The  lips  of 
the  wound  being  separated  towards  the  inner 
part  as  widely  as  possible  by  retractors, 
a  vertical  incision  is  made  in  the  sheath  of 
the  rectus  a  httle  way  from  its  outer  margin. 
The  vertical  fibres  of  the  rectus  will  then 
be  seen,  and  these  should  be  separated  (not 
cut)  with  the  handle  of  the  scalpel,  and  the 
posterior  part  of  the  sheath  exposed.  This 
may  then  be  incised  vertically,  together 
with  the  sub-peritoneal  fat  and  peritoneum. 
(3)  The  search  for  the  stomach  will  now 
commence.  Very  possibly  it  may  protrude 
into  the  wound,  but  it  may  be  altogether 
hidden  under  the  ribs,  or  the  Hver  may  be 
enlarged,  and  be  the  only  viscus  at  first 
visible  when  the  peritoneal  cavity  is  opened. 
If  the  liver  presents  it  may  be  easily  pushed 
aside,  though  the  position  of  this  viscus  may 
afterwards  interfere  inconveniently  with  the 
adjustment  of  the  sutures.  The  principal 
difficulty  is  with  the  great  omentum  and 
transverse  colon,  which  may  be  easily  con- 
founded with  the  stomach.  If  one  of  these 
presents  in  the  wound,  it  is  best  to  catch 
hold  of  it  and  draw  it  down.  In  this  way 
the  stomach  may  be  brought  into  view.  It 
is  recognised  by  its  pink-red,  smooth,  tliick 
coat,  quite  unlike  that  of  the  transverse 
colon. 

(4)  The  stomach  has  now  to  be  fixed 
to  the  abdominal  parietes.  This  is  usually 
done  with  a  double  row  of  sutures..  For 
this  the  writer  commonly  uses  moderately 
thick,  smooth  carbolised  silk.  Drawing  the 
stomach  well  over  to  one  side,  a  needle  (in 
handle)  carrying  the  silk  should  be  passed 
through  the  serous  and  muscular  coats  of 
the  stomach  only,  and  should  then  transfix 
the  abdominal  parietes  about  one  inch  from 
the  wound.  The  needle  is  now  withdrawn, 
leaving  one  end  of  the  silk  on  the  surface, 
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and  without  unthreading  the  other  end 
the  abdominal  parietes  are  again  punctured 
alone.  The  silk  is  now  unthreaded  from  the 
eye  of  the  needle  and  the  latter  withdrawn. 
The  two  ends  of  silk  will  thus  be  left  pro- 
jecting from  two  distinct  wounds  on  the 
skin  close  by  one  another,  and  holding  up 
a,  bit  of  the  serous  and  musculax  coats  of 
the  stomach.  These  ends  may  ultimately 
be  tied  over  a  bit  of  bougie,  the  aim  being 
to  secure  isolated  points  of  attachment 
between  the  two  layers  of  peritoneum  by 
interrupted  sutures.  Before  tying  any  one 
suture,  it  is  best  to  introduce  the  others, 
drawing  the  stomach  well  over  from  the 
side  towards  which  it  is  wished  to  intro- 
duce the  suture.  Six  or  eight  sutures  in- 
troduced iu  this  fashion  are  usually  used. 
The  result  is  to  fix  the  gastric  peritoneum 
in  a  circle  about  one  inch  round  the  wound. 
The  part  of  the  stomach  exposed  in  the 
wound  should  then  be  fixed  to  the  lips  of 
the  incision  by  small  wire  sutures,  iutro- 
duced  by  a  small  curved  needle  held  in  a 
needle-holder,  these  again  only  taking  up 
the  serous  and  muscular  coats  of  the  sto- 
mach. Finally  it  is  best  to  marh  the  point 
at  which  it  is  desired  to  puncture  the  sto- 
mach ultimately,  by  fixing  to  it  a  mode- 
rately long,  loose  suture,  which  may  easily 
be  recognised  from  the  others.  The  opera- 
tion should  be  conducted  with  Listerian 
precautions,  and,  of  course,  under  an  an- 
aesthetic. 

Five  days  is  the  usual  time  the  writer 
has  left  the  stomach  in  this  way  for  com- 
plete adhesion  to  form.  The  opening  of  the 
stomach  is  a  very  minor  afifair,  and  does 
not  require  any  ansesthetic.  The  patient 
never  complains  of  pain  and,  in  the 
writer's  experience,  generally  does  not  even 
know  when  the  puncture  is  actually  made. 
A  long  narrow-bladed  pointed  knife  is 
usually  employed,  such  as  is  used  for  paring 
the  edges  of  a  vesico-vaginal  fistula.  The 
knife  should  be  very  sharp,  and  be  driven 
straight  into  the  stomach  in  the  position 
of  the  mark  left  at  the  first  operation. 
The  cavity  of  the  stomach  often  apparently 
lies  much  deeper  than  would  be  expected, 
and  makes  the  operator  sometimes  fear 
he  has  punctured  the  lesser  bag  of  the 
peritoneum.  A  small  catheter  (No.  7  or 
8  English)  should  then  be  slid  along  the 
blade  of  the  knife,  which  may  be  with- 
drawn. For  ascertaining  whether  this  is 
in  the  stomach-cavity,  sucking  at  the 
tube  is  often  a  useful  though  not  a  pleasant 
mode  of  testing ;  but  in  these  cases  of  star- 
vation there  is  usually  very  Httle  to  draw 
out  through  the  tube.     Small  quantities  of 


milk  and  brandy  may  immediately  be  in- 
jected along  the  catheter,  but  the  quantity 
should  be  very  moderate  at  first,  beginning 
only  by  teaspoonfiils,  and  increasing  after- 
wards. A  bit  of  elastic  tube  being  adjusted 
over  the  catheter  and  plugged,  the  wound 
should  again  be  dressed  antisepticaUy, 
leaving  the  end  of  the  tube  projecting 
through  a  mass  of  surrounding  gauze. 

At  subsequent  dressings  larger  sizes  of 
catheter  may  be  substituted  for  the  No.  8, 
and,  finally,  soft  red  rubber  tubes  introduced 
up  to  any  convenient  size.  The  patient 
should  first  be  fed  with  fluid  food,  such  as 
milk  and  beef-tea,  &c.  But  when  the  larger 
sizes  of  tube  have  been  introduced,  soUd 
food  may  be  poured  into  the  stomach  by 
the  aid  of  a  large  wide-mouthed  syringe. 
This  food  should  be  minced  meat  with  a 
certain .  proportion  of  vegetables,  all  finely 
ground  in  the  mincing-machine. 

Many  other  details  must  of  necessity  be 
omitted  in  a  short  article  like  the  present ; 
but  it  may  be  remarked,  in  conclusion,  that 
the  object  of  the  vertical  incision  through 
the  rectus  muscle,  and  of  the  small  incision, 
and  subsequent  gradual  dilatation,  of  the 
stomach,  is  to  obtain  a  kind  of  sphincter 
action  around  the  tube,  so  as  to  prevent  the 
leaking  of  the  gastric  juice,  which  is  so  un- 
pleasant a  feature  in  some  of  these  cases. 
The  vertical  separation,  without  cutting,  of 
the  fibres  of  the  rectus  muscle,  and  the 
puncture  and  subsequent  dilatation  of  the 
muscular  coat  of  the  stomach,  conduce  to 
this  end  more  effectually  than  any  other 
method.  H.  Gr.  Howse. 

GASTROTOMY.     See  Laparotomy. 

GAUZE    DRESSING.       See    Anti- 

SEPTIC  Surgery. 

GENU  EXTRORSUM  is  something 
more  than  Bow-Leg  (q.  v.),  which  is  simply 
an  outward  bending  of  the  leg-bones ;  in 
genu  extrorsum  the  thigh-bone  is  bowed 
outwards  as  well  as  the  leg-bones,  so  that 
the  knees  are  widely  separated.  As  opposed 
to  the  inward  deviation  of  knock-knee,  genu 
extrorsum  is  sometimes  spoken  of  as  '  out- 
knee.'  The  condition  is  met  with  in  heavy, 
weakly,  or  rachitic  children,  in  whom  the 
bones  are  less  able  to  support  the  weight 
than  are  the  ligaments.  When  the  liga- 
ments are  the  first  to  yield,  genu  valgum 
appears,  but  when  the  bones  are  feeble, 
genu  extrorsum  is  induced.  With  the 
strong  support  of  the  ilio-tibial  band,  the 
external  lateral  ligaments  of  the  knee-joint 
are  competent  to  resist  any  strain  that  may 
be  brought  to  bear  upon  them,  whilst  fi:om 
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the  natural  obliquity  of  the  femur,  the  chief 
strain  falls  upon  the  inner  side  of  the  joint. 
The  bending  of  the  bones  of  the  thigh  and 
leg  is  not  associated  with  notable  alteration 
in  the  shape  of  the  femoral  condyles,  as  is 
the  case  in  genu  valgum. 

Many  of  the  remarks  made  in  connection 
with  the  subject  of  Bow-Leg  will  apply  in 
the  treatment  of  genu  extrorsum ;  but  as 
the  knee-joint  is  displaced  to  the  outer  side 
of  the  normal  line,  it  would  be  incorrect  to 
bandage  the  limb  to  the  outer  side  of  a  long 
splint ;  the  effect  of  this  treatment  would  be 
to  throw  a  useless  strain  upon  the  internal 
lateral  hgament,  which  is  in  no  way  at  fault. 
Indeed,  in  all  attempts  at  the  forcible 
straightening  of  the  limb,  this  ligament 
must  be  respected.  Though  forcible  straight- 
ening is  of  value  in  the  treatment  of  these 
limbs  in  early  childhood,  it  is  as  a  rule  unne- 
cessary ;  for  if  the  child  be  kept  entirely  off 
his  feet,  and  well  looked  after,  he  will  most 
probably  outgrow  his  deformity.  A  strict  and 
prolonged  supervision  gives  excellent  and  sur- 
prising results.  The  expensive  mechanical 
supports  of  the  makers  of  surgical  apparatus 
are  of  Uttle  service ;  whilst  to  allow  a  weak- 
boned  child  to  walk  about  in  '  irons  '  is  a 
violation  of  all  sound  principles  of  practice. 
What  is  required  is  absolute  rest  in  child- 
hood ;  but  when  the  bones  are  fully  developed, 
as  in  young  adults,  nothing  short  of  oste- 
otomy can  remedy  the  deformity.  See 
Osteotomy.  Edmund  Owen. 

GENU  VALGUM  or  KNOCK-KNEE 

is  a  common  defonnity  of  childhood,  and, 
unless  corrected,  is  apt  to  persist  in  even  a 
more  marked  form  in  adult  Hfe.  To  leave  this 
disfigm-ement  unattended  to,  and  to  promise 
the  parents  that  the  child  will  certainly 
'grow  out  of  it,'  is  to  court  disappoint- 
ment. It  is  generally  associated  with,  if 
not  determined  by,  a  relaxation  of  the  liga- 
ments of  the  ankle  and  sole  of  the  foot,  the 
knock-kneed  subject  being  generally  flat- 
footed.  The  tibia  having  lost  much  of  its 
support  at  the  inner  ankle,  the  upper  sur- 
face of  its  head  receives  the  weight  unevenly 
from  the  two  femoral  condyles,  the  outer 
tuberosity  getting  more  than  its  due  share. 
This  extra  pressure  causes  some  arrest  of 
growth  of  the  external  condyle  of  the  femur, 
whilst  under  the  diminished  pressm'e  the 
internal  condyle  grows  inordinately;  in  some 
instances  it  is  at  the  internal  tuberosity  of 
the  tibia  that  the  growth  of  bone  takes 
place,  in  which  case  there  will  be  consider- 
able bony  thickening  at  the  inner  side  of 
the  epiphysial  cartilage.  When  gi'OTving 
lads  are  called  upon  to  do   an   excessive 


amount  of  walking  or  standing,  or  when 
they  follow  employments  which  involve 
much  weight-carrying,  the  deformity  is  apt 
to  supervene.  Thus  bakers  are  particularly 
apt  to  become  in-kneed.  In  young  children 
the  most  common  cause  is  malnutrition  ;  it 
is  especially  apt  to  be  found  in  those  who 
have  been  brought  up  by  hand,  and  who 
have  been  surrounded  generally  by  a  de- 
fective hygiene.  In  the  writer's  experience, 
children  who  have  been  reared  on  condensed 
milk  and  a  farinaceous  diet  are  likely  sub- 
j  ects  of  knock-knee.  These  rickety  children 
have  generally  a  heavy  trunk  and  a  large 
head,  which  the  ill-developed  legs  and  feet 
are  unable  properly  to  support,  and  if  the 
ligaments  yield  rather  than  the  bones,  flat 
feet  and  knock-knees  are  the  result.  When 
once  started,  the  deformity  increases  rapidly. 

Probably  heredity  has  but  Uttle  direct  in- 
fluence on  the  condition,  though  parents  of 
feeble  constitution,  themselves  valgous,  are 
likely  to  have  weak-kneed  offspring.  In  es- 
timating the  amount  of  the  deformity,  the 
leg  should  be  fully  extended,  so  that  the 
lateral  ligaments  of  the  joint  (which  are  be- 
hind its  vertical  axis)  may  be  rendered  tense, 
and  the  tibia  rigidly  locked  upon  the  femur. 
If  the  least  amount  of  flexion  be  permitted, 
the  valgous  condition  may  be  com23letely 
effaced.  When  the  patient  is  lying  supine, 
the  patellae  should  be  made  to  look  directly 
upwards;  these  bones  are  displaced  con- 
siderably outwards  on  account  of  the  de- 
flected course  which  the  rectus  femoris  hag 
been  made  to  take  in  the  valgous  knee.  At 
times  one  limb  is  found  valgous  whilst  the 
other  is  bandy,  as  is  explained  under  Bow- 
Leg. 

Treatment. — In  the  early  days  of  genu 
valgum,  the  treatment  will  involve  care  in 
the  matter  of  clothing  and  diet.  The  child 
should  be  taken  completely  off  his  feet,  and 
the  mother  or  nurse  should  rub  the  legs  and 
feet  well,  in  front  of  the  fire,  and  should  see 
that  the  ch'culation  in  them  is  always  active. 
She  must  be  instructed  also  in  trying  to 
straighten  the  extended  limb  by  judicious, 
firm,  and  repeated  efforts,  five  or  six  times 
a  day.  From  time  to  time  also  the  surgeon 
should  manipulate  the  limb.  If  only  one 
limb  be  affected,  a  weU-jDadded  outside 
splint  may  be  appHed  to  the  limb,  firmly 
strapped  or  bandaged  to  it.  If  both  knees 
be  valgous,  a  firm,  flat  pillow  may  be  fixed 
between  the  knees  and  the  ankles  tied  to- 
gether. On  no  account  should  the  child  be 
allowed  to  stand  or  walk.  If  the  treatment 
prove  slow  or  unpromising,  the  sm-geon 
may  attempt  the  straightening  of  the  limb, 
under  chloroform,  by  forcible  manipulation. 
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In  many  cases  this  treatment  answers  well. 
After  the  straightening,  the  limb  may  be 
fixed  in  lateral  splints  of  plaster  of  Paris, 
or  the  straightening  may  be  effected  more 
gradually  by  a  hinged  splint,  working  with 
a  rack  and  pinion.  But  in  those  cases  in 
which,  from  one  cause  or  another,  this 
treatment  cannot  be  employed,  or  in  which, 
being  tried,  it  proves  ineffectual,  osteotomy 
may  be  resorted  to  with  advantage.  See 
Osteotomy.  Edmund  Owen. 

GIBSON'S  SPLINT  FOR  FRAC- 
TURED THIGH  consists  of  two  long 
splints,  with  a  crutch  for  the  axilla  at  the 
upper  end  of  each ;  the  lower  end  of  each 
splint  is  perforated  by  a  series  of  holes  for 
pegs,  and  fits  into  a  slot  in  a  footboard. 
Counter -extension  is  maintained  by  the 
pressure  of  the  crutches  against  the  axillae, 
imd  extension  is  made  by  pulling  on  the 
footboard,  to  which  the  feet  have  been 
fixed;  when  sufficient  extension  has  been 
made,  the  footboard  is  prevented  firom 
slipping  back  by  pegs  placed  in  the  proper 
holes  in  the  splint.  Bilton  Pollakd. 

GINGIVITIS,    ^ee  Gums,  Affections  of. 

GLANDERS  (5^?/7iow.Equinia;  Farcy) 
is  an  inflammatory  affection  of  the  nasal 
mucous  membrane,  to  which  horses,  mules, 
and  asses  are  liable  ;  and  it  is  occasion- 
ally communicated  to  those  who  tend 
them  by  accidental  inoculation,  or  by  ab- 
sorption of  the  specific  contagion  through 
the  unbroken  skm  or  mucous  membrane. 
Farcy  is  the  name  given  to  a  peculiar  in- 
flammation of  the  subcutaneous  lymphatic 
vessels  and  glands,  accompanied  by  the 
formation  of  hard  swellings  which  break 
down  into  foul  ulcers.  Both  these  affec- 
tions are  manifestations  of  the  same  specific 
disease,  and  it  is  probable  that  their  differ- 
ences are  determined  by  the  mode  in  which 
the  contagion  is  received.  In  man,  as  in 
animals,  the  disease  may  run  an  acute  or 
chronic  course. 

Course  and  Symptoms. — After  an  in- 
cubation of  three  to  eight  days  in  the  more 
acute  forms,  but  extending  to  several  weeks 
in  more  chronic  cases,  the  onset  of  the 
disease  is  marked  by  languor  and  feverish- 
ness,  pains  in  the  joints  and  muscles,  and 
chilliness  or  even  rigors.  The  wound  by 
which  the  virus  has  entered,  although  it 
may  have  healed,  becomes  inflamed,  and  a 
chancroid  ulcer  forms,  with  red,  swollen, 
and  very  tender  margins.  In  other  cases, 
however,  there  is  no  such  evidence  of  the 
seat  of  inoculation.  The  characteristic 
features  of  the  disease  soon  appear  in  the 
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form  of  (1)  hard  swellings  under  the  skin 
and  in  the  muscles ;  (2)  a  cutaneous  erup- 
tion ;  and  (3)  an  ulcerative  inflammation 
of  the  mucous  membrane  of  the  nose. 

1.  To  the  pains  in  various  parts  of  the 
body  succeed  diffused  or  circumscribed 
elevations  in  the  subcutaneous  or  muscular 
tissues.  They  are  hard,  tender,  and  very 
painful,  and  they  soon  break  down  into 
foul,  deeply  excavated  ulcers.  Some,  how- 
ever, after  a  time,  undergo  resolution  and 
disappear.  At  the  same  time  a  corded 
state  of  the  lymphatics  may  be  observed, 
not  only  near  the  seat  of  inoculation  but  in 
other  regions,  and  this  is  accompanied  by 
glandular  swellings  similar  to  the  '  farcy- 
buds  '  which  occur  in  the  horse. 

2.  A  peculiar  skin-eruption  appears 
somewhat  later.  At  first  papular  or  even 
tubercular,  it  soon  develops  into  pustules 
or  blebs  containing  sero-purulent  material. 
These  are  scattered  in  irregular  groups  over 
the  surface,  and  especially  over  the  face, 
chest,  and  abdomen.  Sometimes  they  are 
very  hard,  and  slowly  soften,  resembling 
small  boils ;  at  other  times  they  form 
flattened,  irregularly-shaped  vesicles  or 
bullae  of  various  sizes,  surrounded  by  a 
livid  erythematous  swelUng  of  the  integu- 
ments, and  they  are  succeeded  by  foul, 
superficial  ulcers. 

3.  Usually  the  latest,  but  occasionally 
the  first,  symptom  is  an  inflammation  of 
the  nasal  mucous  membrane.  A  thin,  clear 
discharge  like  that  from  an  ordinaj-y  coryza 
is  noticed.  Soon  this  becomes  viscid, 
sanious,  and  offensive.  The  mucous  mem- 
brane swells,  and  patches  of  ulceration 
form,  with  foul  crusts  upon  them.  The 
skin  of  the  nose  and  of  the  adjacent  parts  of 
the  cheeks  and  forehead  becomes  red,  tense, 
and  swollen,  and  glandular  enlargements 
appear  in  the  parotid  and  submaxillary 
regions.  The  inflammation  may  also  ex- 
tend to  the  frontal  sinuses,  the  tonsils,  and 
the  air-passages,  and  the  eyelids  may  be 
glued  together  by  a  similar  discharge  fi:om 
the  inflamed  conjunctivae. 

The  constitutional  symptoms,  mean- 
while, tend  to  assume  a  typhoid  character. 
Muscular  tremors,  muttering  dehrium, 
sour  sweats,  and  diarrhoea  supervene.  In 
the  most  acute  forms  the  patient  may 
die  exhausted  in  three  or  fomr  days,  even 
before  the  third  stage  has  been  reached. 
Few  survive  for  more  than  three  or  four 
weeks,  and  in  the  more  chronic  cases  it  is 
usually  many  months  before  the  abscesses 
heal  and  the  patient  recovers. 

Pathology. — According  to  Yirchow,  the 
nasal  affection  and  the  cutaneous  eruption 
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are  "botli  due  to  the  formation,  in  the  sub- 
stance of  the  corium,  of  tubercular  masses, 
which  caseate  and  then  soften  down  into 
suppurating  foci.  The  larger  nodules  in 
the  subcutaneous  and  deeper  tissues  are 
due  to  similar  deposits  of  caseous  material 
which  degenerate  into  hsemorrhagic  ab- 
scesses. After  death  the  blood  is  usually 
found  to  be  fluid,  the  muscles  soft  and 
rotten,  and  there  are  changes  in  the  \dscera 
which  bear  a  close  resemblance  to  those 
found  in  pyaemia. 

The  diagnosis  is  at  first  obscure.  The 
fever  and  vague  pains  may  be  confounded 
with  rheumatism,  and  when  the  swellings 
have  appeaj-ed  it  may  be  difficult  to  dis- 
tinguish the  acute  form  from  pyaemia, 
and  the  more  chronic  form  from  tertiary 
syphilis  or  scrofiila.  The  patient's  ante- 
cedents will  probably  give  some  clue,  and 
the  diagnosis  wiU  soon  be  confirmed  by  the 
appearance  of  the  eruption.  This  has  been 
mistaken  for  varicella  and  smallpox,  and, 
later  on,  for  ecthyma  and  pemphigus  ;  but 
the  fact  that  it  is  associated  with  hard  or 
suppurating  subcutaneous  swellings  ought 
to  suffice  for  its  recognition.  The  acute 
character  of  the  nasal  affection,  together 
with  its  concomitants,  will  distinguish  it 
from  the  various  forms  of  ozaena. 

Treatment. —  It  will  be  necessary  to 
support  the  patient  by  a  liberal  diet  with 
alcohoUc  stimulants.  Quinine  in  five  to 
ten-grain  doses  should  be  given  three  times 
a  day.  Other  aseptic  remedies,  such  as 
sulphite  of  sodium,  deserve  a  trial.  Mineral 
acids,  perchloride  of  iron,  and  other  tonics, 
will  be  useful  in  the  more  chronic  cases, 
and  opium  will  be  required  to  alleviate 
the  severe  muscular  pains,  as  well  as  to 
induce  a  more  healthy  action  in  the  local 
inflammations. 

The  original  seat  of  inoculation,  as 
soon  as  there  is  reason  to  suspect  its 
dangerous  character,  should  be  cauter- 
ised with  nitric  acid  or  potassa  fasa.  The 
abscesses  should  be  freely  incised,  and  their 
cavities  well  washed  out  with  carbohc  acid, 
and  dusted  over  with  iodoform  powder. 
Similar  appHcations  must  be  used  for 
dressing  the  superficial  ulcers.  The  nose 
must  be  repeatedly  syringed  with  antiseptic 
solutions,  and  the  patient  should  be  directed 
to  inhale  firequently  vapour  charged  with 
iodine,  creasote,  or  carboUc  acid. 

Equinia  Mitis  is  a  milder  disease,  con- 
sisting of  an  eruption  of  pustules  and  bullae, 
which  sometimes  attacks  the  hands  of  those 
who  have  to  dress  the  heels  of  horses 
affected  with  'the  grease.'  It  appears  to 
have  no  relation  to  glanders,  and  its  treat - 


rnent  wiU  be  cleanliness,  with  the  applica- 
tion of  liquor  plumbi  subacetatis  dilutus,  or 
a  weak  solution  of  carbohc  acid. 

N.  Davies-Colley. 

GLAIfDS,  LYMPHATIC,  Aflfectiona 
of.     See  Lymphadenoma,  &c. 

GLAUCOMA,  in  its  most  general  ac- 
ceptance, signifies  aU  those  conditions  in 
which  the  eyeball  is  unduly  hard.  But  it 
is  necessary,  for  the  proper  study  of  its 
pathology  and  treatment,  to  separate  the 
cases  of  primary  glaucoma  from  those  in 
which  the  hardness  is  merely  secondary 
to  some  other  recent  morbid  condition — 
e.g.  iritis,  intra-ocular  tumour,  &c.  The 
subject  of  secondary  glaucoma  wiU  be 
separately  discussed  later. 

The  hardness  of  primary  glaucoma  may 
be  permanent  or  but  temporary,  recurring 
fi:om  time  to  time.  Such  temporary  cases 
pass  ultimately,  if  unchecked,  into  the  per- 
manent condition.  They  are  known  by  the 
name  of  intermittent  glaucoma. 

Though  numerous  and  most  ingenious 
instruments  called  '  tonometers  '  have  been 
constructed,  yet  the  tension  of  the  globe  is 
now  universally  estimated  by  the  finger  of 
the  surgeon.  The  eye,  while  open,  and  di- 
rected gently  downward,  is  felt  through  the 
upper  Hd  by  the  two  index  fingers.  The  esti- 
mation is  made  by  the  amount  of  dimpling 
effected  by  slight  alternate  pressure  of  the 
fingers,  or  by  the  feeling  of  resistance  im- 
parted to  the  touch.  In  any  case  the  standard 
is  a  purely  arbitrary  one,  and  consequently 
varies  with  different  observers,  and  even 
with  the  same  observer  at  different  periods. 
The  other  eye  of  the  patient,  if  sound,  will 
afford  some  guide.  Three  degrees  of  in- 
creased or  diminished  tension  are  usually 
recognised,  the  first  being  represented  by 
Ti,  T2,  and  Ts,  and  the  last  by  -  Ti,- 
T2,  and  —  Ts.  Between  the  two  series 
stands  normal  tension,  Tn.  T  ?  expresses 
a  doubt  whether  there  is  any  deviation  from 
the  normal;  butTi?or  — Ti?  accepts  the 
increased  or  diminished  tension,  but  is  un- 
certain as  to  its  degree. 

Glaucoma  is  comparatively  a  rare  disease, 
being  met  with  in  one  out  of  about  two  hun- 
dred and  fifty  cases  of  eye-disease.  Four- 
fifths  of  the  sufferers  are  over  forty  years 
of  age.  It  affects  the  sexes  in  not  very 
unequal  proportion,  though  the  statistics 
of  various  authors  make  it  a  little  more 
common  among  males. 

Briefly  speaking,  the  diagnostic  symp- 
toms of  a  primary  glaucoma  are,  in  the  pre- 
monitory  stage,  unduly  failing  accommoda 
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tion,  frequently  repeated  attacks  of  foggy- 
vision,  and  halos ;  later,  hardness  of  the 
eye,  with,  in  all  probability,  cupping  of  the 
optic  papilla  or  disc  and  contraction  of  the 
field  of  vision.     See  Perimetry. 

Primary  glaucoma  is  usually  divided, 
for  clinical  purposes,  into  two  groups — the 
non-inflamniatory  and  the  inflammatory. 

The  non-infiammatory  is  the  one  more 
commonly  encountered,  especially  among 
men,  where,  according  to  Nettleship,  it 
constitutes  75  per  cent,  of  all  the  cases ; 
whereas  in  women  it  forms  but  52  per  cent. 

A  typical  case  of  non-inflammatory 
glaucoma  would  be  as  follows : — The  pa- 
tient, who  may  well  be  a  man  of  from  fifty 
to  sixty  years  of  age,  makes  complaint  of 
long-standing  occasional  aching  in  the  eyes 
and  difiiculty  in  reading.  He  has  changed 
his  reading  spectacles  several  times  recently 
without  much  benefit.  It  is  found  that  he 
is  more  presbyopic  than  usual  at  his  time 
of  life,  even  when  allowance  is  made  for 
the  hypermetropia  which  he  usually  exhibits. 
For  some  time  he  has  had  occasional  attacks 
of  foggy  vision,  with  coloured  rings  or  halos 
round  an  artificial  hght.  The  pupil  is  slug- 
gish ;  the  anterior  chamber  rather  incUned 
to  be  shallow,  but  the  cornea  fairly  bright. 
Light  thrown  into  the  eye  by  the  mirror 
alone  shows  the  lens  and  other  media  to 
be  perfectly  transparent.  While  there  is 
some  general  impahment  of  sight,  the  defect 
is  far  greater  at  the  peripheral  portions  of 
the  field  of  vision,  especially  at  the  inner  or 
nasal  part,  so  that  fingers,  or,  better,  a  white 
spot,  cannot  be  perceived  till  nearer  the 
point  of  central  vision  than  normal.  The 
ophthalmoscope  shows  the  optic  disc  to  be 
excavated  so  as  to  form  a  cup  narrowed  at 
its  mouth.  Its  base — white,  with  a  bluish 
tinge — shows  greyish  mottlings  correspond- 
ing to  the  pores  of  the  lamina  cribrosa.  Its 
vessels,  only  slightly  diminished  in  size,  are 
visible  where  they  emerge  at  the  bottom  of 
the  cup  and  as  they  wind  round  its  over- 
hanging edge ;  but  between  these  two  points 
they  lie  along  its  hoUowed-out  sides,  and 
so  are  hid  from  view.  The  disc  may  be 
fringed  by  a  pale  ring  of  atrophied  choroid. 
Closer  examination  by  the  erect  image 
shows  a  pulsation  not  only  of  the  veins, 
but  also  of  the  arteries ;  or  this  latter  sign, 
if  wanting,  may  be  produced  by  slight 
pressure  of  the  finger  on  the  globe.  The 
eye  is  distinctly  harder  than  normal,  though 
not  excessively  so.  No  outward  signs  of 
inflammation  or  vascular  congestion  are 
present. 

An  inflammatory  glaucoma  in  its  more 
acute    form   (glaucoma    acutum)    presents 


changes  for  the  most  part  similar.  But 
its  onset  has  been  more  sudden,  unless, 
indeed,  it  has  supervened  upon  a  glaucoma 
simplex,  and  is  frequently  marked  by  neu- 
ralgic pain  in  the  eye  or  round  the  orbit,  or 
possibly  by  vomiting.  There  is  lacrymation, 
with  great  vascular  congestion,  both  ciliary 
and  conjunctival,  and  possibly  even  swelling 
of  the  upper  lid.  The  anterior  cihary  arteries 
are  decidedly  larger  and  more  tortuous  than 
normal,  and  their  very  superficially  placed 
communicating  vessels  are  also  large.  The 
iris  is  dull  and  discoloured,  and  the  dilated 
inactive  pupil  not  infrequently  oval  in  a 
vertical  direction.  The  anterior  chamber  is 
markedly  shallow,  and  the  cornea  steamy. 
The  lens,  though  transparent,  has  a  smolrjr 
appearance.  Ophthalmoscopic  examination 
is  difficult,  and  sometimes  impracticable, 
from  corneal  and  vitreous  haze.  Cupping 
of  the  disc  is  not  so  constant  or  so  weU-de- 
veloped  as  in  glaucoma  simplex  on  account 
of  the  less  average  duration  of  the  disease ; 
indeed,  it  may  be  entirely  wanting,  and  the 
disc  be  simply  red,  with  large  and  apparently 
numerous  pulsating  vessels ;  or  it  may  be 
indistinguishable  on  account  of  opacities  in 
the  media,  as  above  mentioned.  Limitations 
of  the  visual  field  are  not  so  striking  or  bo 
easily  detected  as  in  glaucoma  simplex, 
a  condition  dependent  to  some  extent  on 
the  more  marked  general  impairment  of 
sight.    The  eye  is  decidedly  hard  (T2  or  Ts). 

Inflammatory  glaucoma  is  usually  sub- 
divided, for  clinical  purposes,  into  two  forma 
— glaucoma  acutum  and  glaucoma  chroni- 
cum. 

Very  rarely  it  happens  that  an  inflam- 
matory glaucoma  is  so  rapid  and  severe  as 
to  reduce  the  vision  to  perception  of  hght, 
or  even  destroy  it  altogether  within  a  very 
short  time — perhaps  only  twenty-four  hours. 
To  this  variety  of  acute  inflammatory  glau- 
coma the  name  of  glaucoma  fulminans  is 
applied. 

Sometimes  the  glaucomatous  outbreak 
is  preceded  by  the  appearance  of  numerous 
small  retinal  haemorrhages.  To  suoh  cases 
the  name  of  glaucoma  hcBmorrhagicum  is 
given.  This  group  is  important  in  a  clinical 
sense,  as  this  form  of  the  disease  is  httle 
amenable  to  ordinary  operative  treatment. 
Still  more  rarely  glaucoma  is  preceded  by 
swelling  of  the  optic  disc.  It  is  questionable, 
however,  whether  the  disease  can  then  be 
ranked  as  a  primary  glaucoma  at  all.  The 
same  remark  apphes  to  haemorrhagic  glau- 
coma. Glaucoma,  in  whatever  form,  has  its 
later  stages  characterised  by  still  diminish- 
ing sight,  both  central  and  peripheral,  by 
increasing  whiteness  of  the  floor  of  the  cup, 
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and  by  diminishing  size  of  the  retinal  vessels. 
The  widely  dilated  pupil  may  be  reduced 
to  a  mere  rim.  The  cornea  becomes  quite 
anaesthesic,  but  there  may  be  occasional 
attacks  of  severe  neuralgic  pain  both  in 
and  around  the  orbit.  Minute  tetinal 
hEemorrhages  are  not  uncommon,  but  they 
may  be  obscured  by  the  development  of 
the  cataractous  condition.  In  cases  of  long 
standing  there  may  be  corneal  opacities  of 
inflammatory  origin,  which  are  apt  to  take 
the  form  of  a  superficial,  horizontally-run- 
ning, transverse  band. 

Any  case  of  primary  glaucoma  which 
has  so  far  progressed  as  to  be  hopeless,  passes 
by  the  name  of  glaucoma  ahsolutum. 

Cases  are  also  not  infrequently  observed 
where,  though  all  the  other  usual  symptoms 
of  glaucoma  simplex  are  present,  inclusive 
of  the  cupped  disc,  no  increase  of  tension 
is  perceptible  to  the  finger.  In  such  we 
may  accept  the  arterial  pulsation  and  the 
usually  weU-marked  cup  as  indicative  of 
some  long-continued  increase  of  pressure, 
too  sHght  for  appreciation  by  our  ordinary 
methods,  or  we  may  find  a  definite  history 
of  occasional  outbursts  of  tension  (glaucoma 
intermittens). 

Glaucoma,  though  rare,  is  not  wanting 
in  children  and  young  adults.  In  such  cases 
the  sclerotic  yields  gradually  to  the  pressure, 
the  change  being  more  noticeable  in  the 
anterior  half  of  the  eye,  especially  in  the 
cornea.  The  disease  has  consequently 
passed  under  the  name  of  *  buphthalmos ' 
or  '  hydrophthahnos.'  But  the  more  nume- 
rous cases  where  this  condition  is  secondary 
to  iritis  in  infancy,  or,  more  commonly,  in 
intra-uterine  Hfe,  should  be  carefully  dis- 
tinguished from  those  in  which  the  buph- 
thalmos indicates  primary  glaucoma  occur- 
ring in  young  subjects. 

It  is  clear  that  opportunities  of  exami- 
ning early  and  slight  cases  of  glaucoma 
must  be,  of  necessity,  rare  in  the  extreme. 
But  the  pathological  changes  of  advanced 
glaucoma  are  well- determined,  though 
authorities  are  by  no  means  agreed  as  to 
the  precise  significance  of  each  and  their 
relative  order.  Taking,  therefore,  a  chronic 
inflammatory  glaucoma  which  has  attained 
the  absolute  stage,  the  globe  is  of  about 
normal  size  and  the  conjunctiva  extremely 
thin.  Small  bluish-black  areas  often  mark 
the  existence  of  local  thinnings  of  the 
sclerotic.  Two  such — at  the  outer  and 
inner  equators  respectively — are  of  common 
occurrence.  They  correspond  to  the  ter- 
minal part  of  the  course  of  the  long  cDiary 
arteries  and  nerves  within  the  substance 
of  the   sclerotic,  and   are   correspondingly 


elongated  in  form  from  before  backwards. 
The  nerves  themselves  are  usually  of  largo 
size,  as  are  also  the  accompanying  arteries. 
The  optic  nerve  is  smaller  in  section  as  well 
as  more  firm  and  unyielding  than  normal, 
though  its  mouth  is  somewhat  widened  firom 
a  yielding  of  the  fibres  of  the  lamina  cribrosa. 
The  globe,  when  divided  across  its  equator, 
stands  up  well  against  the  knife,  on  account 
of  the  firmness  and  full  size  which  the 
vitreous  body  usually  presents.  The  iris 
is  advanced,  so  that  its  widely-dilated 
pupillary  margin  no  longer  rests  upon  the 
lens,  and  its  excessively  atrophied  peripheral 
part  firmly  adheres  to  the  corresponding 
anterior,  or  rather  outer  wall,  of  the  anterior 
aqueous  chamber.  The  rest  of  it  is  also 
much  atrophied,  apparently  from  long- 
standing inflammation,  of  moderate  severity 
though  of  low  type.  Its  anterior  surface  is 
shortened,  so  that  the  uveal  pigment,  rolled 
forward  into  view,  lines  the  pupillary  margin 
with  black.  The  ciliary  body  and  the  iris 
have  their  afferent  arteries  enlarged  and 
patent.  The  shrinking  of  the  ciliary  body 
may  be  such  as  ultimately  to  reduce  it  to 
half  its  original  thickness.  This  chajige  is 
associated  with  the  formation  of  more  or 
less  connective  tissue  between  its  much- 
atrophied  muscular  fibres,  the  product  of 
a  low  form  of  inflammation,  as  in  the  iris. 
The  pigment  epithelium  of  both  iris  and 
ciliary  body  remains  unaltered.  The  ciliary 
folds  are  commonly  much  shrunken.  The 
optic  disc  may  be  encu'cled  by  a  narrow 
zone  of  atrophy,  but  otherwise  the  choroid 
is  normal.  The  retina  is  also  normal  in 
structure,  except  for  some  atrophy  of  its 
nerve-cell  and  nerve-fibre  layers,  and  a 
diminution  in  the  size  of  its  arteries  and 
veins.  The  walls  of  both  arteries  and  capil- 
laries are  hyaline  and  rigid,  and  aneurismal 
dilatations  of  the  latter -are  not  uncommon. 
The  retina  is  commonly  cystic  where  it 
borders  upon  the  ora  serrata. 

The  connective-tissue  framework  of  the; 
optic  nerve  is  much  thickened  and  very 
irregular.  It  supports  many  large  blood- 
vessels, and  encroaches  very  much  upon 
the  nerve -bundles,  which,  like  the  trabeculse, 
show  a  very  marked  hypemucleation.  The 
cupped  and  atrophied  disc  may  be  lined  by 
imperfectly  formed  non-vascular  fibrous 
tissue.  The  vitreous  is  usually  slightly  yel- 
lowish in  tinge  ;  it  is  comparatively  easy  to 
find  cell- elements  in  it.  The  canal  which 
traverses  it — the  canal  of  Cloquet — may  be 
found  enlarged,  especially  at  its  posterior 
part.  The  lens  is  usually  of  average  size, 
except  when  it  is  cataractous,  in  which  case 
it  is  for  the  most  part  somewhat  diminished. 
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Some  few  cases,  however,  occur  where  it  is 
laa:ge,  soft,  and  globular — the  result,  in  all 
probability,  of  an  early  stage  in  the  forma- 
tion of  cataract,  similar  to  that  sometimes 
also  encountered  in  eyes  with  normal 
tension. 

The  exact  condition  of  things  in  the 
earher  stage  of  glaucoma  may  be  inferred 
from  the  comparatively  few  examinations 
that  have  been  made,  and  from  the  ophthal- 
moscopical  and  cKnical  appearances.  It  is 
certain  that  the  lens  and  iris-base  are  at 
first  free  from  the  cornea,  but  that  they 
afterwards  become  advanced  by  pressure 
from  behind  in  the  course  of  development 
of  the  disease.  The  writer  is  also  satisfied 
that  the  inflammation  and  atrophy  of  both 
iris  and  ciliary  body  are  also  consequences 
of  the  increased  pressure.  Both  are,  in  all 
probability,  the  direct  result  of  the  appli- 
cation and  resulting  inflammatory  adhesion 
of  the  iris-periphery  to  the  cornea.  The 
changes  affecting  the  optic  disc,  as  well  as 
those  within  the  optic  nerve  itself,  are  also 
secondary  to  the  increased  pressure  within  ; 
the  vitreous  chamber.  Some  uncertainty 
exists  as  to  the  state  of  the  cihary  folds. 
It  is  maintained  by  some  that  they  are 
congested  and  consequently  enlarged  in 
the  eaarUer  stages  of  glaucoma.  Such  a  con- 
dition is  not  improbable  in  view  of  the  sup- 
position of  an  increased  flow  of  fluid  into 
the  eye,  though  the  evidence  at  present 
before  us  is  not  sufficient  to  establish  it. 

The  pathological  differences  in  the  va- 
rious forms  of  glaucoma  relate  to  the  period 
and  degree  of  development  of  inflammatory 
symptoms,  these  being  entirely  wanting,  so 
far  as  external  appearances  are  concerned, 
in  glaucoma  simplex  (at  all  events,  in  all 
but  its  later  stages),  whereas  they  are 
observable  in  inflammatory  glaucoma  from 
its  very  outbreaji. 

The  original  development  of  a  primary 
glaucoma  is  due  to  a  disturbance  in  the 
balance  of  the  intra-ocular  fluid,  to  the 
origin  and  course  of  which  it  is  conse- 
quently necessary  to  devote  a  short  space. 
According  to  common  acceptance  it  is 
secreted  mainly  by  the  pigment-epithelium 
of  the  ciliary  folds,  and  to  a  less  degree  by 
that  of  the  ciUajry  body-  generally  and  pos- 
terior iris-surface.  From  the  cHiary  body 
it  passes  centripetally — some  into  the  pos- 
terior aqueous  chamber,  some  into  the 
adjacent  lens-margin,  but  most  into  the 
vitreous  chamber,  where  it  tends  to  accu- 
mulate in  the  canal  of  Cloquet.  From  these 
various  parts  it  passes  forwards  by  way  of 
the  pupH  to  the  extreme  peripheral  part 
of  the  anterior  aqueous  chamber,  where  it 


filters  through  the  epithelioid  cells  of  the 
meshwork  of  the  ligamentum  pectinatum 
into  the  canal  of  Schlemm,  whence  it  gains 
the  episcleral  veins.  That  portion  coming 
from  the  vitreous  chamber  has  passed  round 
the  lens  margin,  either  between  it  and  the 
ciliary  folds,  or  along  the  grooves  between 
the  latter,  into  the  posterior  aqueous 
chamber,  and  so  on  through  the  pupil  as 
above  described.  An  obstruction  to  this 
flow  at  any  point  of  its  forward  course,  or 
a  secretion  of  the  fluid  in  larger  quantity 
than  can  traverse  the  normal  outlets,  will 
constitute  a  glaucoma. 

There  is  strong  evidence  that  the  fifth 
nerve  determines  the  amount  of  secretion 
into  the  eyeball.  Experimental  irritation  of 
this  nerve  has  caused  the  tension  to  rise,  and 
glaucomatous  attacks  are  often  ushered  in 
by  neuralgia  of  one  or  more  of  its  branches, 
though  we  must  not  forget,  on  the  other 
hajid,  that  trigeminal  nem-algia  is  far  more 
commonly  unaccompanied  by  any  change 
in  the  tension.  Paralysis  of  the  fifth  is 
sometimes  associated  with  distinct  slack- 
ness of  the  eyeball,  and  the  same  result  is 
favoured  by  stretching  the  supra-trochlear 
branch  of  this  nerve.  It  is  hJkely  that,  as 
the  tension  of  the  eyeball  has  been  found 
to  bear  a  distinct  relation  to  the  blood- 
pressure,  the  influence  of  the  fifth  may  be 
exerted  through  its  connection  with  the 
sympathetic. 

The  phenomena  of  intermittent  glau- 
coma, of  sudden  outbreaks  of  tension,  espe- 
cially when  preceded  or  accompanied  by 
neuralgia  of  the  fifth  nerve  or  much  lacry- 
mation,  of  increased  or  diminished  tension 
following  a  blow  without  apparent  structural 
change,  are  all  totally  irreconcilable  with 
the  production  of  glaucoma  by  obstruction. 
Moreover  the  action  of  eserine,  which  by 
contracting  the  sphincter  muscle  of  the 
iris  ajid  thereby  opening  more  widely  the 
meshwork  of  the  Ugamentum  pectinatum, 
does  in  certain  cases  reduce  the  tension  to 
normal,  shows  that  the  fault  lies  neither 
in  closure  of  the  outlets,  which  are  really 
capable  under  the  influence  of  this  drug  of 
transmitting  a  far  larger  quantity  of  fluid 
than  normal,  nor  in  the  nature  of  the  fluid 
itself. 

Therefore  the  writer  adheres  most  un- 
reservedly to  the  view  first  enunciated  by 
Donders,  that  the  original  cause  of  a  primary 
glaucoma  is  an  undue  secretion  into  the 
eyeball.  But,  at  a  more  advanced  stage  of 
the  disease,  obstruction  to  the  normal  out- 
flow at  the  ligamentum  pectinatinn  is  super- 
added, this  being  a  direct  mechanical  result 
of  the  previously  existing  hypersecretion. 
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The  various  pathological  changes  of 
glaucoma  are  perfectly  expHcable  on  the 
hypothesis  of  an  increased  secretion  followed 
by  a  secondarily  produced  obstruction.  The 
accumulation  of  fluid  within  the  substance 
of  the  vitreous  itself  and  in  its  central  canal 
thrusts  forwards  the  lens  and  ciliary  folds, 
and  with  them  the  adjacent  iris-base.  If 
the  quantity  be  large,  as  in  the  inflamma- 
tory forms  of  glaucoma,  the  iris-base  be- 
comes actually  applied  to  the  meshwork 
of  the  ligamentum  pectinatum,  thereby 
effectually  blocking  it.  The  same  result  is 
favoured,  both  here  and  in  the  later  stages 
of  glaucoma  simplex,  by  paralysis  of  the 
muscular  fibres  of  the  iris  from  pressure  in 
the  course  of  their  afferent  nerves.  The  iris- 
base  becomes  inflamed,  and  subsequently 
atrophied,  in  consequence  of  its  compression. 
The  same  changes  extend  to  the  rest  of  the 
u-is  and  to  the  adjacent  muscular  fibres  of 
the  cihary  body. 

There  has  been  much  discussion  as  to 
the  exact  means  by  which  the  iris-base  is 
advanced.  Though  it  is  now  certain  that 
the  anterior  extremities  of  the  ciliary  folds 
are  the  immediate  propelling  agents,  yet 
the  difficulty  is  thus  merely  remdved  one 
stage  backwards.  Some  have  said  that  the 
folds  are  so  much  swollen  in  glaucoma  as 
to  press  upon  the  iris.  But  swelling  of  the 
ciliary  folds  is  at  least  as  well  established 
in  many  diseases,  with  normal  tension  and 
no  advance  of  the  iris,  as  in  the  early  stage 
of  glaucoma.  Nor  would  this  supposition 
account  for  the  advance  of  the  lens,  unless 
indeed  it  were  maintained  (as  has  been 
done)  that  the  swollen  folds  and  the  lens 
together  form  a  diaphragm  impermeable 
to  the  proper  passage  of  fluid  from  the 
vitreous  chamber.  But  the  iris-periphery 
is  as  readily  advanced  after  the  extraction 
or  dislocation  of  the  lens  as  when  this  body 
is  intact.  Consequently  we  are  driven  to 
the  conclusion  that  it  is  the  vitreous  body 
itself  which  presses  upon  the  ciliary  folds, 
and  through  them  upon  the  iris-base.  In 
the  rare  cases  where  the  vitreous  does  not 
occupy  its  entire  chamber,  the  pressure 
must  come  from  the  fluid  accumulated  be- 
hind it. 

The  inflarmn^ion  of  the  trunk  of  the 
optic  nerve  has  attracted  less  attention. 
It  is  developed  just  as  strikingly  in  glau- 
coma distinctly  due  to  blockage  of  the 
ligamentum  pectinatum — for  example,  in 
cases  of  perforated  corneal  ulcer  with  pro- 
lapse of  iris — as  in  primary  glaucoma. 
The  writer  attributes  it  to  infiltration  of 
the  ocular  end  of  the  optic  nerve  by  fluid 
from  tjie  vitreous  cavity.     It  is  a  question 


whether  this  infiltration,  its  existence  being 
granted,  is  an  entirely  new  development 
under  the  influence  of  the  increased  intra- 
ocular pressure,  or  whether  it  is  simply  an 
exaggeration  of  a  normally  existing  flow. 
In  favour  of  the  latter  view  is  the  fact  that 
the  lymph-spaces  of  the  optic  nerve  com- 
municate with  the  canal  of  Cloquet,  as  well 
as  with  the  pub-hyaloid  space ;  and,  more 
decidedly  still,  that  swelling  of  the  disc, 
narrowing  of  the  peripheral  part  of  the 
anterior  aqueous  chamber,  and  even,  in 
rare  cases,  glaucoma  itself,  can  be  produced 
by  compression  of  the  optic  nerve.  Mooren 
states  that  the  intra-ocular  fluid  of  glaucoma 
is  less  albuminous,  and  consequently  less 
coagulable,  than  normal.  If  so,  the  change 
in  quality  may  have  some  deleterious  in- 
fluence on  the  tissues  of  the  optic  nerve. 
If  we  accept  a  normally  existing  outflow 
along  the  nerve,  we  must  suppose  this  to  be 
extremely  slight  compared  With  that  by  way 
of  the  ligamentum  pectinatum ;  since  ex- 
perimental injections  into  the  vitreous 
chamber  have  given  no  indication  of  their 
penetration  in  the  nerve,  and  since  all  sorts 
of  affections  of  the  optic  nerve  may  exist 
without  a  change  in  the  tension  of  the  eye. 
The  widening  of  the  nerve-entrance  from 
stretching  of  the  fibres  of  the  lamina  cribrosa 
would  favour  a  flow  of  fluid  into  the  nerve. 
We  must,  however,  remember  that  to  the 
ophthalmoscope  the  optic  disc  usually  ap- 
pears altered,  prior  to  the  establishment  of 
any  tension  appreciable  by  the  touch.  But, 
on  the  other  hand,  we  must  bear  in  mind 
that  even  then  pulsation  of  the  retinal 
arteries  is  either  present  or  very  easily  pro- 
ducible. Probably  a  long-continued  slight 
hypersecretion  may  be  got  rid  of  through 
the  normal  outlets  without  producing  any 
obvious  rise  of  tension,  and  nevertheless  may 
excite  slow  inflammatory  changes  within 
the  ocular  end  of  the  optic  nerve. 

The  advanced  lens  will  naturally  recede 
to  its  former  position  so  soon  as  the  pressure 
in  front  and  behind  it  becomes  equalised. 
This  will  be  the  case  so  soon  as  the  liga- 
mentum pectinatum  becomes  completely 
obstructed,  and  the  secretion  of  the  ciliary 
folds  diminishes  as  the  result  of  their  shrink- 
ing. But  the  adherent  iris  must  necessarily 
maintain  its  advanced  position. 

The  various  symptoms  of  glaucoma  can 
also  be  explained  by  its  pathology. 

The  duU  and  steamy  appearance  of  the 
cornea,  in  inflammatory  glaucoma,  is  due  to. 
distension  of  its  lymph-spaces  and  an  altera- 
tion in  its  anterior  epithelial  layer.  The 
dull  fundus  reflex  is  due  partly  to  this  and 
partly  to  haze  of  vitreous,  a  result  of  its 
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increased  fluid  and  cell  contents,  which  will 
also  account  for  the  halos  and  attacks  of 
foggy  vision.  The  failing  accommodation  is 
attributable  to  tension  of  the  suspensory 
ligament  of  the  lens  and  inelasticity  of  the 
sclerotic,  both  direct  results  of  the  disten- 
sion of  the  eyeball  and  its  approach  to  a 
spherical  shape.  The  redness  and  subse- 
quent atrophy  of  the  disc  are  accounted  for 
by  the  changes  within  the  nerve.  The 
limitation  of  the  visual  field,  when  tempo- 
rary, is  due  to  ischsemia  of  the  retina.  When 
permanent — i.e.  when  not  remediable  by  the 
re-establishment  of  normal  tension — it  is  due 
to  the  destruction  of  the  nerve-fibres  at 
the  place  where  they  are  compressed  along 
the  sides  and  round  the  edge  of  the  excava- 
tion. The  inner  part  of  the  field  is  the 
first  to  go,  since  the  arteries  supplying  the 
corresponding  outer  part  of  the  retina  have 
the  longest  course.  The  field  for  colour 
shriuks  jpari  passu  with,  that  for  form.  But 
we  must  remember  that  the  condition  of 
the  optic  nerve  itself  must  soon  be  sufficient 
to  damage,  and  ultimately  to  destroy,  both 
peripheral  and  central  vision. 

The  pulsation  of  the  vessels  is  a  direct 
result  of  the  diminished  elasticity  of  the 
tunics  of  the  globe  from  the  pressure.  The 
entry  of  the  blood  at  each  beat  of  the  artery 
is  no  longer  provided  for  by  the  slight  dila- 
tation of  the  globe  which  should  normally 
occur.  Consequently  it  is  compensated 
by  an  immediate  collapse  of  the  vein  to  the 
same  extent,  and  we  have  venous  pulsation. 
Later,  the  increasing  hardness  of  the  globe 
allows  an  admittance  of  blood  to  the  arteries 
at  the  moment  of  the  systole  only,  and  we 
have  a  visible  arterial  pulsation  also.  The 
pressure  of  the  finger  on  the  globe  will 
diminish  the  elasticity  of  its  coats,  and  thus 
give  rise  to  pulsation  of  the  arteries,  the 
ease  with  which  this  is  produced  being  a 
measure  of  the  tendency  to  glaucoma.  The 
paralysis  of  the  iris  and  anaesthesia  of  the 
cornea  are  probably  direct  results  of  the 
pressure  on  the  cihary  nerves,  where  they 
course  between  choroid  and  sclerotic.  The 
dilatation  of  the  pupil  to  a  mere  rim,  as  so 
commonly  occurs  in  glaucoma  absolutum, 
is  due  both  to  paralysis  of  the  iris  in  asso- 
ciation with  the  rolling  forwards  of  its 
pupillary  edge,  and  to  the  adhesion  of  its 
base  to  the  peripheral  part  of  the  front  wall 
of  the  anterior  aqueous  chamber.  The 
cupping  of  the  optic  disc  is  in  the  main  a 
direct  result  of  the  pressure.  It  is  due  to 
the  atrophy  of  the  nerve-fibres,  both  directly 
from  the  pressure  and  from  the  changes 
within  the  nerve.  It  takes  time — probably 
at  least  a  month  in  inflammatory  glaucoma 


— for  its  complete  development.  It  com- 
mences as  a  funnel-shaped  central  pit,  which 
gradually  extends  till  it  reaches  ne  arly  or 
quite  up  to  the  margin  of  the  disc,  where  a 
narrow,  well-defined,  white  ring — the  scleral 
ring — is  often  conspicuous.  Gradually  the 
nerve-fibres  are  pressed  against  its  sides 
and  atrophied  here,  as  well  as  at  its  over- 
hanging edge,  so  that  the  cup  becomes 
flask-shaped  in  antero-posterior  section — 
that  is  to  say,  its  mouth  is  narrower  than  its 
cavity. 

This  overhanging,  which  need  not  in- 
volve its  entire  circuit,  is  due  to  the  taper- 
ing of  the  normal  optic  nerve  just  before 
and  at  its  entrance  to  the  eye.  This  is  a 
result  of  an  anatomical  change  in  the  nerve- 
fibres,  which  normally  lose  their  white 
matter  of  Schwann  about  the  level  of  the 
lamina  cribrosa,  and  are,  consequently,  for 
the  rest  of  their  forward  course,  represented 
by  the  axis-cylinders  alone.  The  peculiar 
shape  of  the  cup  explains  the  apparent  in- 
terruption of  the  vessels,  as  previously  de- 
scribed. The  most  typical  cupping  is  seen 
in  glaucoma  simplex.  It  is  not  well  exhi- 
bited in  the  glaucoma  of  myopic  eyes,  pro- 
bably from  the  distensibility  of  the  thinned 
tunics  of  the  globe.  It  used  to  be  taught 
that  a  cup  must  occupy  the  whole  of  the 
disc,  and,  moreover,  have  an  overhanging 
mouth  in  order  to  indicate  a  glaucoma.  The 
idea  is  certainly  incorrect  as  regards  the 
first-mentioned  condition,  and  apparently 
also  as  regards  the  last,  since  such  a  cup  is 
not  infrequently  seen  without  any  appreci- 
able increase  of  tension.  But  it  is  certain 
that  an  extensive  cup  with  undermined 
edges  is  typical  of  glaucoma,  as  compared 
with  certain  other  conditions.  For  an 
atrophic  cup,  though  extensive,  is  saucer- 
like, and  a  physiological  cup,  though  its  edge 
may  be  undermined,  does  not  involve  the 
whole  of  the  disc. 

Glaucoma  probably  depends  upon  some 
constitutional  tendency  or  disturbance.  It 
has  been  attributed  to  gout,  but,  though 
many  patients  with  glaucoma  undoubtedly 
have  a  gouty  history,  no  such  evidence  has 
been  hitherto  collected  as  would  warrant  an 
absolute  statement.  The  tendency  to  the 
disease  is  distinctly  hereditary.  Hyperme- 
tropia,  excessive  use  of  the  eyes  in  near 
vision,  uncorrected  presbj^opia,  great  anxiety, 
mental  emotion  or  exhaustion,  doubtless 
predispose  to  an  attack. 

Glaucoma  is  far  more  common  as  a  dis- 
ease secondary  to  other  affections  than  in 
its  primary  form.  Secondary  glaucoma  is 
encountered  in  the  progress  of  most  intra- 
ocular tumours,  whether  such  be  sarcomata 
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of  the  uveal  tract,  retinal  gliomata,  or  tuber- 
culoiis.  The  effect  of  an  intra-ocular  growth 
upon  the  tension  appears  to  be  twofold. 
Its  first  and  direct  effect  is  to  render  the 
eye  very  sHghtly  slack,  possibly  by  the  ab- 
sorption of  vitreous  which  it  induces ;  an 
absorption  which  proceeds  even  more  ra- 
pidly than  the  tumour  grows.  But  the  later 
outbreak  of  an  inflammatory  glaucoma  is 
due  to  some  cause  not  yet  determined  with 
precision.  It  probably  varies  in  each  case, 
being  sometimes  due  to  the  blockage  of  the 
anterior  outlets  by  the  iris -periphery  under 
the  direct  pressure  of  the  now  rapidly  in- 
creasing tumour  mass  in  the  vitreous  cham- 
ber. But  more  often  the  growth  seems  to 
prevent  the  flow  from  the  vitreous  chamber 
itself  round  the  lens-margin.  It  is  also  a 
clinical  fact  that  some  tumours  lead  to 
shrinking  of  the  eye  without  any  mani- 
festation of  tension  at  any  time,  while 
others,  large  enough  to  reach  nearly  or 
quite  up  to  the  posterior  lens-capsule,  may 
exist  for  long  with  slightly  diminished  or 
normal  tension. 

Secondary  glaucoma  also  occurs  very 
commonly  after  perforated  corneal  ulcers. 
If  the  destruction  affect  a  considerable  area 
of  cornea,  the  whole  pupillary  part  of  the  iris 
prolapses  into  the  gap  thus  made,  and  the 
pressure  from  behind  apphes  the  remaining 
part  to  the  imdestroyed  cornea,  thereby  ex- 
cluding most  effectually  all  drainage  by  the 
canal  of  Schlemm.  Similarly,  after  more 
extensive  slough  of  the  cornea,  the  exposed 
iris  imites  together,  so  that  the  pupil  no 
longer  exists.  Thus  a  diaplu-agm  is  formed 
which  becomes  rapidly  covered  by  a  layer 
of  lymph.  Till  this  is  slowly  organised  into 
dense  fibrous  tissue,  it  is  incapable  of  re- 
sisting the  intra-ocular  pressure,  and  we 
have  a  prominent  corneal  staphyloma  gra- 
dually formed.  So  soon,  however,  as  a  cer- 
tain amount  of  firmness  is  gained,  a  secon- 
dary glaucoma  is  estabHshed.  Prevention, 
by  freeing  the  iris,  is  difficult,  and  rehef  of 
the  glaucomatous  condition,  when  once  es- 
tabUshed,  either  by  iridectomy  or  by  any 
other  procedure,  still  more  difficult  and  un- 
certain. Indeed,  httle  remains  to  us  in  the 
later  stages  but  to  mitigate  the  deformity, 
as  far  as  possible,  by  tattooing  the  cornea, 
by  abscission  of  the  globe  posterior  to  the 
ciliary  body,  or  by  enucleation. 

Secondary  glaucoma  may  also  be  pro- 
duced in  the  course  of  iritis  by  adhesion  of 
the  iris  to  the  anterior  lens-capsule.  In 
such  cases  the  pupillary  margin  alone  may 
be  adherent  (exclusion  of  the  pupil),  or  the 
adhesion  may  involve  a  great  part,  or  even 
ihe  whole,  of  the  posterior  iris  surface  (uni- 


versal posterior  synechia).  Thus,  fluid  is 
prevented  from  escaping  by  the  anterior 
outlets  of  the  eye,  and  we  have  a  rise  of 
tension  with  a  diminution  in  the  size  of  the 
anterior  chamber. 

It  is  remarkable  that  the  pupil  may  be 
excluded  and  still  the  tension  may  remain 
perfectly  normal,  or  even  may  be  dimi- 
nished, whether  the  iris  be  bulged  or  re- 
main flat.  Under  the  same  circumstances 
increased  tension  may  suddenly  arise,  or  a 
hard  eye  become  normal.  The  explanation 
resides  in  a  varying  amount  of  secretion  of 
the  ciliary  body,  according  to  its  condition, 
whether  normal,  or  inflamed,  or  inclined  to 
atrophy  after  inflammation.  The  appear- 
ances in  glaucoma  from  excluded  pupil  are 
characteristic,  and  the  remedy  simple.  The 
central  part  of  the  anterior  chamber  is 
funnel-shaped,  the  apex  of  the  funnel  being 
formed  by  the  pupillary  area  of  the  lens, 
and  its  base  by  the  cornea.  AU  the  rest  of 
the  anterior  chamber  is  extremely  shallow, 
being  encroached  upon  from  behind  by  the 
bulged  iris.  An  iridectomy  will  re-estabUsh 
communication  between  the  chambers,  and 
effect  very  commonly  the  cure  of  the  glau- 
coma. More  extensive  or  universal  pos- 
terior synechiae  are  naturally  less  remedi- 
able by  iridectomy.  Indeed  the  indication 
for  it  is  not  so  certain,  since  so  extensive  an 
iritis  usually  brings  with  it  cyclitis  and  a 
subsequent  softening  of  the  eye. 

Glaucoma  also  occurs  commonly  in  the 
course  of  an  iritis  serosa.  Since  the  secre- 
tion of  the  iris  itself,  especially  its  anterior 
surface,  is  here  augmented,  being,  indeed, 
the  cause  of  the  increased  tension,  we  have 
the  anterior  chamber  markedly  deep,  and 
the  iris-periphery  pushed  far  back  from  the 
cornea.  Numerous  loosely  arranged  cellfl 
are  found  in  the  meshwork  of  the  ligamen- 
tum  pectinatum,  and  it  has  consequently 
been  maintained  that  these  produce  the 
tension,  by  causing  a  direct  obstruction  at 
this,  the  point  of  outflow.  This  is  probably 
not  the  case,  since  a  similar  accumulation 
of  cells  occurs  commonly  in  suppurative 
iritis  in  association  with  normal  tension. 
The  most  advantageous  treatment  of  the 
tension  of  iritis  serosa  is  not  determined 
with  certainty.  If  the  disease  has  persisted 
for  very  long,  the  iris-periphery  will  usually 
be  found  appHed,  and  the  iris  atrophied,  as 
in  an  ordinary  glaucoma  absolutum. 

Dislocation  of  the  lens,  whether  into  the 
vitreous  or  aqueous  chamber,  is  very  com- 
monly followed  by  rise  of  tension.  Indeed, 
slight  lateral  displacements  appear  just  as 
liable  to  produce  a  glaucoma  as  the  raost 
extensive  and  violent  changes  of  place.    A 
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displaced  lens  may  block  the  meshwork 
of  the  ligainentum  pectmatum  by  its  pre- 
sence in  the  anterior  chamber,  or  by  its 
direct  pressure  from  behind  upon  a  portion 
of  the  iris-periphery.  Where  such  pressure 
cannot  be  proved  to  exist,  it  has  been  sup- 
posed that  the  displaced  lens  produces  an 
u'ritative  hypersecretion  from  the  cihary 
body  by  traction  on  the  zonula.  The  ques- 
tion is  not  yet  cleared  up  satisfactorily ;  but 
it  is  certain  that  the  vitreous,  after  removal 
of  the  lens,  or  after  its  displacement  with 
rupture  of  the  hyaloid,  is  just  as  competent 
to  thrust  forward  the  cihary  folds  and  iris- 
periphery,  as  the  lens  would  be  with  its 
normal  attachments  still  unbroken.  This 
result  can  scarcely  be  due  to  any  other 
cause  than  swelling  of  the  vitreous  or  an 
alteration  in  its  shape.  It  is  also  to  be 
noted  that  the  tension  due  to  lenticular 
dislocations  may  vary  very  much,  a  sudden 
outbreak  of  glaucoma  being  perhaps  fol- 
lowed by  a  temporary  period  of  diminished 
pressure.  Secondary  glaucoma,  immediate 
or  after  the  lapse  of  some  months,  was  a 
common  cause  of  entire  loss  of  sight  after 
the  old  cataract  operation  of  couching  or 
depression.  Extraction  of  the  displaced 
lens  is  the  clearly  indicated  remedy,  but  it 
is  not  done  without  considerable  difficulty, 
and  there  will  almost  certainly  be  loss  of 
vitreous. 

Wounds  of  the  lens,  accidental  or  opera- 
tive, may  be  followed  by  glaucoma.  In 
many  such  cases  the  lens  is  demonstrably 
swollen,  and  must  encroach  directly  upon 
the  cavity  of  the  globe.  To  what  extent  it 
may  have  an  indirect  effect  in  closing  the 
periphery  of  the  anterior  chamber  or  ex- 
citing an  irritative  hypersecretion  from  the 
cihary  folds,  is  less  certain.  The  tension 
may  be  reheved  by  a  speedy  evacuation  of 
the  soft  lens-matter  by  a  curette  through  a 
smaU  corneal  incision,  or  by  extraction  of 
the  lens  eyi  masse  by  the  ordinary  methods. 

Glaucoma  may  supervene  after  a  blow, 
without  obvious  structural  change,  or  after 
a  small  perforating  corneal  wound  with 
prolapse  of  iris. 

Increased  tension  is  also  common  in  the 
course  of  suppurative  panophthalmitis,  and 
is  doubtless  directly  due  to  sweUing  of  the 
vitreous  from  abundant  infiltration  with 
cell- elements.  It  is  not  uncommon  in 
uveitis  of  sympathetic  origin.  In  both  these 
cases  the  eye  manifests  a  subsequent  ten- 
dency to  shrink ;  in  the  first,  certainly,  and 
in  the  last,  probably.  Scleral  puncture  or 
enucleation  may  be  resorted  to  in  suppura- 
tive panophthalmitis.  In  sympathetic  dis- 
ease we  must  be  cautious  about  undertaking 


any  operation,  but,  if  the  tension  absolutely 
necessitates  some  interference,  it  will  pro- 
bably be  found  best  to  do  sclerotomy. 

High  tension  may  also  occur  in  the 
course  of  inherited  syphihtic  kerato -iritis, 
or  indeed  in  the  course  of  any  serious  affec- 
tion of  the  uveal  tract.  In  the  former  case 
it  will  often  faU  spontaneously  to  normal 
or  even  be  followed  by  an  abnormal  softness 
of  the  globe.  The  need  of  an  operation — 
best,  probablv,  an  iridectomy — will  be  deter- 
mined bv  I  no  probable  effect  of  the  tension 
on  the  Licrvous  tissues  of  the  eye. 

Haemorrhages  between  the  choroid  and 
retina  are  not  infrequently  the  cause  of  a 
secondary  glaucoma,  especially  in  defective 
eyes.  They  are  not  uncommon  in  children, 
where  they  constitute  one  form  of  what  has 
been  described  as  pseudo-ghoma. 

It  has  already  been  stated  that  glaucoma 
may  occur  second  in  point  of  time  to  retinal 
haemorrhage,  in  which  case  it  is  called 
haemorrhagic  glaucoma.  This  and  the 
glaucoma  which  not  infrequently  follows 
plugging  of  the  central  vessels  of  the  optic 
nerve  may  be,  in  reahty,  forms  of  secondary 
glaucoma ;  being  perhaps  related  to  an  in- 
terference with  the  flow  of  lymph  firom  the 
retina  itself  and  vitreous  cavity  into  the 
lymph- spaces  of  the  nerve,  either  alone  or, 
more  probably,  in  association  with  some 
extensive  vascular  disease  leading  to  an 
increased  secretion  from  the  cihary  body. 

W.  A.  Brailey. 

GLAUCOMA,    Treatment    of.  — All 

authorities  have  agreed  to  make  tension  the 
diagnostic  symptom  of  glaucoma,  and  with 
some  practical  reason,  since  it  is  the  cause 
of  a  far  more  rapid  deterioration  of  vision 
than  would  otherwise  occur,  and  since  it  is 
the  one  condition  we  have  some  power  of 
remedying.  The  effects  of  tension  may  be 
experienced  by  anyone  making  pressure 
with  the  finger  on  his  own  eye.  The  sight 
fails  progressively  from  the  circumference 
to  the  centre  of  the  field  of  vision,  and  is 
re-estabUshed  progressively  on  removing 
the  pressure.  The  effects  of  removing 
morbid  pressure  are  occasionally  brilliantly 
demonstrable  after  operations  for  the  acute 
inflammatory,  and  especially  the  fulminat- 
ing variety  of  glaucoma.  But,  on  the  whole, 
the  treatment  of  glaucoma  can  hardly  be 
pronounced  satisfactory.  Except  for  com- 
bating any  gouty,  or  possibly  any  general 
rheumatic,  symptoms,  and  giving  suitable 
glasses  and  instructions  for  the  use  of  the 
eyes,  we  can  do  nothing  in  the  premonitory 
stage.  The  question  of  proper  spectacles, 
especially  for  near  work,  is,  however,  fer 
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more  important  than  is  often  supposed. 
It  is  very  probable  that  an  iridectomy 
or,  better,  a  sclerotomy,  might  check  the 
further  development  of  the  pressure,  but 
few  surgeons  would  propose,  or  few  patients 
would  risk,  an  operation  while  still  vision 
was  good  and  an  increase  of  tension  but 
doubtful. 

With  regard  to  drugs,  the  subcutaneous 
injection  of  morphia  (gr.  |  of  the  hydro- 
chlorate)  under  the  skin  of  the  temple  will 
relieve  the  pain  and,  very  occasionally, 
even  reduce  the  tension  to  normal.  A 
violent  purgative  has  also  a  distinct  reduc- 
ing effect  on  the  tension,  but  we  may  lay 
down  generally  that  the  known  action  of 
all  drugs  is  at  present  simply  temporary. 
Undoubtedly  the  most  valuable  is  the 
Calabar  bean,  which  in  the  form  of  a  solu- 
tion of  the  sulphate  of  its  alkaloid,  eserine 
(gr.  ij.  ad  f^'.),  will  sometimes  restore 
normal  tension.  It  is  well  established  by 
observation  that  the  tension  is  only  reduced 
when  the  drug  is  able  to  exert  to  the  full 
its  myotic  action.  Doubtless  eserine  di- 
minishes tension  by  gathering  the  iris  more 
towards  the  centre  of  the  pupil,  so  that  its 
peripheral  part  is  thinner  and  the  fibres  of 
the  ligamentum  pectinatum  well  stretched 
apart.  Consequently,  fluid  can  transude 
freely  through  the  periphery  of  the  anterior 
chamber.  On  the  same  principle,  atropine, 
by  dilating  the  pupD.,  has  a  tendency  to 
precipitate  a  threatened  glaucoma,  the 
^videly  dilated  iris  being  much  thickened, 
and  the  periphery  of  the  anterior  chamber, 
towards  which  it  is  gathered,  correspond- 
ingly narrowed.  There  has  been  much 
misapprehension  as  to  the  relative  actions 
of  atropine  and  eserine.  For,  while  the 
one  raises  and  the  other  lowers  tension  by 
the  above-described  mechanical  action,  each 
drug  has  an  influence  of  its  own  on  the 
secretion  of  the  intra-ocular  fluids,  in  an 
entirely  opposite  direction.  Thus,  atropine, 
by  diminishing  the  secretion  according  to. 
its  well-known  action  in  other  regions  of 
the  body,  tends  to  lower  the  tension,  and 
would  do  so  were  not  this  influence  more 
than  counterbalanced  by  the  results  of  its 
mechanical  action  on  the  iris.  In  the  same 
way,  eserine  would  make  the  eye  harder, 
were  it  not  that  its  mechanical  action  more 
than  counterbalances  its  influence  on  the 
secretion  of  fluids.  It  therefore  follows 
that  eserine  is  useful  when  it  contracts  the 
pupil,  but  that  it  is  actually  deleterious  in 
all  other  cases ;  also,  that  atropine  may  be 
usefully  employed  where  a  rise  of  tension 
is  associated  with  a  pupil  immovable  from 
iritic  adhesions,  but  that  it  should  be  sedu- 


lously avoided  in  all  cases  of  threatening 
glaucoma  with  unadherent  pupil.  The 
weakest  solution  of  eserine  that  wiU  pro- 
duce extreme  myosis  is  consequently  the 
best  adapted  for  glaucoma. 

Operative  treatment  is  of  more  avail  in 
glaucoma.  Statistics  show  improvement 
of  sight  after  operation  in  about  25  per  cent, 
of  the  cases  of  glaucoma  simplex,  and  an 
actual  deterioration  of  vision  in  another  20 
per  cent.  The  remainder  stand  in  much 
the  same  position  as  regards  vision  as 
previous  to  the  operation,  though  the  future 
course  of  the  disease  must  be  modified 
beneficially  from  the  reduction  of  tension 
which  usually  occurs.  In  inflammatory 
glaucoma,  about  half  the  cases  are  im- 
proved in  vision,  the  bulk  of  the  others 
remaining  stationary  in  this  respect.  We 
know,  however,  that  they  would  all  steadily 
get  worse  if  they  remained  unoperated 
upon.  The  most  useful  operations  are 
iridectomy  and  sclerotomy.  Others  are 
scleral  incision,  trephining  the  sclerotic, 
hyposcleral  cyclotomy,  and  paracentesis 
comeae. 

The  last  has  its  principal  use  in  reduc- 
ing tension  pending  the  adoption  of  some 
more  radical  measure.  Cases  are  on  re- 
cord in  which  such  a  simple  puncture  has 
cured  a  glaucoma,  but  anyone  expecting  to 
meet  with  even  one  such  result  in  his  Hfe- 
time  will  probably  be  doomed  to  disappoint- 
ment. It  can  be  performed  from  below — 
the  best  position — with  a  special  broad- 
pointed  stop  needle  (paracentesis-needle), 
with  the  point  of  a  keratome,  or  with  an 
ordinary  broad  needle.  No  anaesthetic  is 
required,  provided  the  operator  is  moderately 
skilful.  It  is  surprising  how  quickly  the 
increased  tension  and  the  anterior  cham- 
ber may  become  re-established  after  para- 
centesis. 

Iridectomy  was  introduced  by  the 
genius  of  Von  Graefe  in  1856,  after  a  long 
series  of  operations,  experimentally  per- 
formed upon  animals,  had  demonstrated  to 
him  its  utihty  in  reducing  the  tension  of 
the  normal  eye. 

It  still  remains  the  most  reliable  remedy 
we  possess  against  inflammatory  glaucoma, 
in  both  its  acute  and  chronic  forms.  An 
anaesthetic  should  be  administered  for 
either  iridectomy  or  sclerotomy.  Cocain 
will,  as  a  rule,  not  suffice  for  the  perfect 
quiet  which  is  essential.  Chloroform,  if 
not  contraindicated  by  the  general  condi- 
tion, is  preferable  to  ether,  from  the  vascular 
congestion  attendant  on  the  latter.  The 
operation  is  performed  with  a  triangular 
knife   or  keratome,  whose  handle  in  the 
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immediate  neighbourhood  of  the  blade  is 
bent  upon  the  flat,  for  convenience  of  ope- 
rating from  above,  the  usual  position.  The 
blade  should  be  of  fair  size,  about  9  mm. 
in  diameter  at  its  widest,  and  of  a  length 
rather  greater  than  this.  Some  use  a 
smaller  size,  thereby  necessitating  a  side- 
ways movement  in  the  act  of  withdrawal, 
a  proceeding  not  unattended  with  risk  of 
traumatic  cataract.  The  point  of  the  kera- 
tome  enters  the  sclerotic  at  least  1  mm. 
behind  the  apparent  corneal  margin,  care 
being  taken  to  keep  the  incision  parallel 
with  this.  The  steady  onward  movement 
is  facilitated  by  the  use  of  the  fixation- 
forceps,  which  take  a  firm  hold  of  the  con- 
junctiva near  the  lower  corneal  margin. 
So  soon  as  the  point  of  the  keratome,  which 
was  at  first  directed  towards  the  centre  of 
the  lens,  is  visible  in  the  anterior  chamber, 
it  is  turned  more  forwards,  so  that  the 
instrument  lies,  in  the  rest  of  its  course,  | 
perfectly  parallel  with  the  plane  of  the  iris. 
It  is  quickly  and  steadily  withdrawn  so 
soon  as  it  has  traversed  about  three-fourths 
of  the  anterior  chamber.  During  its  intro- 
duction it  should  fit  the  wound  so  accurately 
that  none  of  the  aqueous  fluid  escapes  by 
its  side  ;  otherwise  the  lens  may  be  thrust 
forward  on  its  point. 

The  keratome  is  now  laid  aside  and 
the  scissors  taken  in  the  right  hand, 
and  the  iris-forceps  in  the  left.  Fixation 
of  the  globe  by  an  assistant  will  pro- 
bably be  necessary.  Should  the  iris  not 
facilitate  matters  by  prolapsing,  the  closed 
forceps  are  cautiously  introduced  into  the 
anterior  chamber,  not  quite  so  far  as  the 
pupillary  margin  of  the  iris,  and  then 
opened.  The  piece  of  iris  grasped  by  them 
should  be  as  large  as  can  be  safely  managed. 
After  being  carefolly  withdrawn  it  is  first 
cut  with  the  scissors  at  the  extreme  right- 
hand  angle  of  the  wound  by  an  incision 
extending  radially  to  the  pupil,  and  then 
torn  cautiously  from  its  peripheral  attach- 
ments up  to  the  left-hand  angle,  where  a 
second  radial  cut  frees  it  altogether.  A 
certain  amount  of  gentle  traction  during 
each  cut  will  ensure  that  the  remaining  iris 
retracts  sufficiently  to  prevent  the  risk  of 
an  anterior  synechia.  Otherwise,  it  should 
be  pushed  from  the  wound  by  some  flat, 
blunt,  spud-like  instrument  made  of  vul- 
canite or  tortoiseshell.  The  removed  iris 
should  amount  to  at  least  one-fifth  of  the 
whole. 

It  is  most  important  that  the  forceps 
during  fixation  should  exert  no  down- 
ward pressure  on  the  globe.  Nor  should  it 
tend  to  lift  it  up,  but  rather  rotate  it  very 


gently,  slightly,  and  steadily  towards  the 
keratome.  Some  incHne  the  point  of  the 
keratome  sideways  just  before  commencing 
to  withdraw  it,  so  as  to  make  the  length  of 
the  internal  equal  to  that  of  the  external 
wound.  Both  eyes  are  kept  loosely  tied  up 
for  two  days,  and  the  lint  is  kept  wet  and 
is  occasionally  changed.  During  this  time 
rest  in  bed  will  be  advisable.  Then  the 
unoperated  eye  may  be  opened  under  a 
shade,  dry  lint  being  henceforward  used  to 
the  operated  eye.  At  the  end  of  ten  days 
this  may  be  cautiously  exposed  to  the  light, 
provided  that  the  wound  is  healed  and  the 
anterior  chamber  fully  re-established.  But 
the  rapidity  of  re -formation  of  the  anterior 
chamber  varies  much,  and  may  be  taken  as 
indicative  of  the  future  course  of  the  case. 
In  any  case  it  is  much  slower,  on  the  average, 
than  after  iridectomy  on  non-glaucomatous 
eyes.  In  rare  cases  the  lens  and  iris  remain 
permanently  applied  to  the  cornea  without 
any  reduction  of  tension  at  any  time.  To 
such  cases  the  name  of  malignant  glaucoma 
has  been  applied. 

When  the  tension,  though  still  exceed- 
ing the  normal,  has  fallen  somewhat  after 
an  iridectomy,  it  becomes  a  question 
whether  a  further  removal  of  iris  in  an 
opposite  direction  (diametric  iridectomy), 
or  even  a  sclerotomy,  may  not  be  practised 
advantageously.  Tension  may,  however, 
remain  somewhat  in  excess,  and  the  eye 
still  be  materially  benefited  by  the  opera- 
tion. In  such  a  case  it  would  be  prudent  to 
go  no  further.  A  Graefe  knife  may  be  em- 
ployed in  making  the  first  incision,  when, 
from  the  great  shallowness  of  the  anterior 
chamber,  the  use  of  a  keratome  would 
appear  to  endanger  the  lens.  If  the  con- 
dition of  the  second  eye  give  rise  to  anxiety, 
it  is  advisable  to  instil  eserine  into  it,  both 
before  and  for  a  day  or  two  after  the  opera- 
tion, for  the  sake  of  guarding  against  the 
outbreak  of  tension  to  which  the  operation 
on  the  first  eye  appears  to  predispose  it. 

The  accidents  attending  iridectomy  are  : 
wounds  of  the  lens,  escape  of  the  lens  or  of 
the  vitreous  and  even  of  the  retina,  en- 
tanglements of  the  iris  in  the  wound,  and 
intra-ocular  haemorrhages.  An  ill-made 
keratome,  by  allowing  premature  escape  of 
the  aqueous,  is  likely  to  be  the  cause  of  a 
traumatic  cataract.  A  Graefe  knife,  though 
less  likely  to  injure  the  lens,  has  the  great 
disadvantage  that,  making  a  larger  woimd, 
it  allows  of  a  very  sudden  reduction  of  the 
intra-ocular  pressure.  Thus  the  danger  of 
rupture  of  the  lens-capsule  and  of  escape  of 
lens,  and  even  vitreous,  is  greatly  increased. 
The    same    with    regard    to    intra-ocular 


6o4 


Glaucoma,  Treatment  of 


haemorrhages,  which,  if  in  the  anterior 
chamber  only,  may  be  safely  disregarded, 
but,  if  in  the  vitreous,  are  apt  to  lead  to 
serious  loss  of  sight.  If  they  are  posterior 
to  the  retina  they  may  cause  an  immediate 
exacerbation  of  tension,  with  such  prolapse 
of  vitreous,  and  even  of  the  retina,  as  may 
render  an  immediate  enucleation  necessary. 

Sclerotomy  is  performed  by  entering 
the  point  of  a  narrow-bladed  Graefe  knife 
2  mm.  behind  the  apparent  corneal  margin, 
and  then  traversing  the  anterior  chamber 
parallel  to  and  just  in  front  of  the  anterior 
surface  of  the  iris,  till  a  corresponding 
counterpuncture  is  made.  The  incision 
should  comprise  a  third  part,  usually  the 
upper,  of  the  entire  circle  in  which  it  Hes. 
The  sclerotic  is  then  divided  by  gentle 
sawing  movements  till  only  a  narrow 
bridge,  2  mm.  wide,  remains  unsevered. 
The  conjunctiva,  yielding  to  the  knife,  will 
only  be  cut  at  the  points  of  puncture  and 
counter -puncture  The  knife  is  withdrawn 
with  extreme  care,  so  as  to  prevent  prolapse 
of  the  ms.  E  serine  sulphate  (gr.  j.  or  ij. 
ad  f  3J.)>  is  instilled  as  a  further  precaution, 
and  repeated  thrice  daily  for  some  days, 
provided  always  that  it  contracts  the  pupil. 
Otherwise  the  after-treatment  is  as  in 
iridectomy.  It  is  here  also  a  special  point 
that  the  bandage  should  not  be  firmly 
appHed.  The  special  risk  attending  sclero- 
tomy, in  addition  to  that  of  wounding  the 
lens,  is  entanglement  of  the  iris  in  the 
wound.  Should  this  happen  during  the 
operation,  it  will  be  well  to  complete  the 
incision,  with  the  knife  if  it  be  still  in  the 
anterior  chamber,  or  with  scissors,  and 
make  the  sclerotomy  into  an  iridectomy. 
If  the  incision  be  too  far  back,  we  have  all 
the  risks  attendant  on  wounds  of  the  ciliary 
region,  including  those  of  sympathetic 
ophthalmitis  and  deep-seated  intra-ocular 
haemorrhage.  The  possibility  of  a  glau- 
comatous outbreak  in  the  second  eye  should 
be  guarded  against  with  eserine,  as  pre- 
scribed in  iridectomy. 

Either  sclerotomy  or  iridectomy  may 
be  followed  by  the  condition  known  as 
cystoid  cicatrix,  in  which  the  operation 
scar  at  one  point,  usually  near  or  at  an 
extremity,  remains  thin,  bluish,  and  pro- 
minent. The  condition  is  most  plausibly 
explained  by  entanglement  of  a  point  of 
iris  in  the  scar.  It  is  usually  supposed 
that  a  cystoid  cicatrix,  by  allowing  oc- 
casional leakage,  relieves  exacerbations  of 
tension.  If  so,  this  advantage  is  too 
often  counterbalanced  by  the  irritation  to 
which  this  condition  gives  rise.  Its  treat- 
ment should  not  be  Hghtly  undertaken.    It 


may  be  cut  through  with  a  Graefe  knife, 
and  afterwards  treated  with  a  compressive 
bandage  and  perhaps  the  occasional  use  ck 
mitigated  nitrate  of  silver  stick.  Such 
treatment,  will,  however,  certainly  not  be 
ventured  upon  if  the  eye  continues  hard. 

A  sclerotomy  may  be  repeated  one  or 
more  times,  or  may  be  followed  by  an 
iridectomy.  Sclerotomy  is  certainly  pre- 
ferable to  the  latter  operation  in  glaucoma 
simplex,  especially  if  attended  with  great 
limitation  of  the  field  of  vision,  also  in  the 
hsemorrhagic  forms  of  glaucoma,  and  for 
increased  tension  in  young  subjects.  It 
has  the  advantage  over  iridectomy  that  it 
does  not  deteriorate  vision  by  altering  the 
shape  and  size  of  the  pupil. 

Another  operation  sometimes  employed 
in  glaucoma  has  been  called  '  scleral  punc- 
ture.' An  incision,  some  quarter  of  an  inch 
long  (6  mm.),  is  made  through  the  scler- 
otic into  the  vitreous  chamber  in  an 
antero-posterior  direction.  It  should  lie 
entirely  posterior  to  the  ora  serrata,  that  is 
to  say,  it  should  be  at  least  6*5  mm.  from 
the  apparent  corneal  margin.  The  knife, 
which  may  be  an  ordinary  keratome,  should 
pass  some  distance  into  the  vitreous  cham- 
ber, perhaps  as  far  as  the  canal  of  Cloquet. 
The  incision  should  be  between  two  of  the 
recti  tendons,  perhaps  preferably  between 
the  superior  and  external.  After  the  escape 
of  some  of  the  contents  of  the  globe,  such 
being  lymph  or  thin  vitreous,  the  eye  ia 
bandaged  carefully,  as  after  iridectomy. 
For  the  most  part  the  more  thoroughly 
tried  procedures  of  iridectomy  and  sclero- 
tomy will  be  preferred  to  scleral  puncture. 
But  the  latter  has  this  advantage,  that  Uttle 
reaction  follows  it,  and,  being  done  without 
an  anaesthetic,  it  can  be  readily  repeated. 
Its  results,  provided  that  repetition  be  not 
feared,  are  spoken  of  not  unfavourably.  It 
is  certainly  the  best  operation  in  cases 
where  the  anterior  chamber  is  entirely 
wanting.  In  these  an  attempt  may  at  the 
same  time  be  made  to  push  back  the  lens 
by  manipulation  of  the  cornea.  The  lens 
may  be  wounded  in  an  incautiously  per- 
formed scleral  puncture,  or  the  operation 
may  cause  extensive  intra-ocular  haemor- 
rhage. 

An  incision  through  the  ciliary  body 
antero -posteriorly  has  also  been  recom- 
mended. A  narrow-bladed  Graefe  knife  is 
introduced  near  the  corneal  margin,  usually 
the  upper,  and  pointed  directly  backwards, 
so  that  its  blunt  back  is  toward  the  edge  of 
the  lens.  The  cHiary  body  is  cut  through 
right  up  to  and  against  the  sclerotic. 
Though  this   operation,    which    has  been 
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named  hyposcleral  cyclotomy,  sometimes 
reduces  the  tension,  as  indeed  any  incision 
near  the  sclero-comeal  junction  may,  it 
can  do  much  harm  hy  causing  intra-ocular 
haemorrhage  or  inflammation,  or  by  wound- 
ing the  lens. 

Trephining  through  the  sclerotic  has 
been  recommended  and  practised  by  Argyll- 
Kobertson  in  cases  which  seem  not  lil^ely 
to  benefit  by  the  ordinary  operations.  The 
incision  is  made  about  the  level  of  the  ora 
serrata  by  the  cutting  extremity  of  a  steel 
cylinder,  which  is  rotated  between  the 
fiiigers.  It  is  extended  into  the  vitreous 
chamber,  so  that  some  of  the  contents  of 
the  latter  escape.  Subsequent  treatment  is 
by  wet  lint  and  quiet.  The  operation  is 
attended  with  more  reaction  than  iridectomy 
or  sclerotomy,  and  should  therefore,  if  only 
on  this  ground,  be  deferred  in  favour  of  a 
repetition  of  these  more  fully  tried  methods. 

Any  of  the  above  described  operations 
may  be  of  benefit  by  the  free  drainage  that 
must  occur  before  the  reunion  of  the  wound ; 
and,  presumably  also,  by  the  relief  to  ar- 
teries and  capillaries  from  removal  of  pres- 
sure from  the  walls  of  the  different  venous 
trunks. 

The  special  beneficial  action  of  iridec- 
tomy is  due  to  the  removal  of  a  portion  of 
the  iris  from  its  contiguity  with,  or  close 
apposition  to,  the  meshwork  of  the  liga- 
mentum  pectinatum.  This  operation  is 
consequently  expressly  indicated  in  cases 
of  inflammatory  glaucoma,  especially  where 
the  anterior  chamber  is  very  shallow.  It 
is  less  suitable  to  glaucoma  simplex  gene- 
rally, and  least  of  all  to  those  long-standing 
cases  where  the  field  of  vision  is  encroached 
upon  nearly  up  to,  or  beyond,  the  fixation- 
point. 

An  ample  and  well-performed  iridectomy 
may  be  followed  by  no  reduction  of  tension, 
or  even  by  an  exacerbation.  Such  cases 
should  be  scrutinised  careftdly,  since  it  is 
not  impossible  that  the  tension  may  be  due 
to  the  presence  of  an  intra-ocular  growth. 
It  must,  however,  be  remarked  that  an 
eye  may  retain  some  hardness  immediately 
after  the  performance  of  the  operation,  and 
yet  regain  normal  tension  in  the  course  of 
a  few  days.  These  remarks  apply  also  to 
sclerotomy. 

The  way  in  which  this  last-named  opera- 
tion reduces  the  tension  is  not  quite  so 
obvious.  It  certainly  does  not  act  by  pro- 
ducing a  permeable  scar,  across  which  fluid 
can  pass  from  the  anterior  chamber  to  the 
exterior.  More  probably  a  new  path  is  es- 
tablished by  which  fluid  can  reach  the  cor- 
neal and  scleral  lymph-spaces  from  the  re- 


traction of  the  cut  membrane  of  Descemet 
(the  posterior  elastic  lamina).  However 
peripheral  the  operation  wound  may  appear, 
it  is  almost  invariably  found,  on  post-mortem 
examination,  to  be  substantially  in  advance 
of  the  ligamentum  pectinatum  and  canal 
of  Schlemm.  Sclerotomy  is  especially  in- 
dicated in  glaucoma  simplex,  and  in  those 
cases  where  intra-ocular  haemorrhages  are 
likely,  such  being  the  hsemorrhagic  and 
very  advanced  forms  of  glaucoma,  and  also 
the  glaucoma  of  young  subjects. 

An  operation  is  indicated  in  all  cases  of 
inflammatory  glaucoma,  except  where  the 
perception  of  light  is  permanently  gone. 
Its  benefit  is  most  doubtful  in  cases  of 
glaucoma  simplex,  especially  where  there 
is  much  contraction  of  field.  But  it  is  to  be 
said,  even  in  such  cases,  that,  after  a  trial 
of  the  drugs  we  have  previously  discussed, 
it  is  the  only  remedy  remaining  to  us.  It 
is  proper  to  remember  that  the  ultimate 
effect  of  an  operation  is  often  much  better 
than  would  appear  probable  within  a  few 
weeks  of  its  performance. 

Some  cases  of  glaucoma  absolutum  cause 
little  or  no  inconvenience,  but  others  are  at- 
tended by  severe  peri-orbital  or  ociilar  neu- 
ralgia. For  this,  enucleation  is  our  most 
sure  resource;  but,  if  it  be  a  great  object 
to  retain  the  eye,  stretching  of  the  supra- 
trochlear branch  of  the  fifth  nerve  may  be 
tried.  The  operation  is  performed  by  mak- 
ing a  skin-incision,  some  10  mm.  long,  across 
the  track  of  the  nerve  as  it  emerges  from 
the  upper  and  inner  border  of  the  orbit.  A 
line  drawn  from  the  angle  of  the  mouth 
through  the  inner  canthus  may  be  taken  as 
a  guide  to  the  course  of  the  nerve.  It  is  best 
to  extend  the  incision  at  once  right  down  to 
the  periosteum,  at  the  extreme  outer  and 
inner  ends  of  the  wound,  and  then  to  divide 
or  tear  through  the  remaining  bridge,  bit 
by  bit,  upon  a  strabismus  hook.  The  nerve, 
which  lies  very  deeply,  may  be  stretched  on 
the  hook  till  it  ruptures.  This  operation  has 
been  vaunted  by  its  introducer,  Badal,  and 
by  others,  as  a  remedy,  not  only  against 
neuralgia,  but  also  against  increased  ten- 
sion. The  writer,  though  admitting  that  it 
has  undoubtedly  some  general  effect  upon 
the  tension,  has  not  found  it  of  real  service 
in  ordinary  cases  of  primary  glaucoma.  It 
may,  however,  be  employed  as  a  subsequent 
adjuvant  to  other  operative  procedures,  and 
it  is  undoubtedly  useful  against  the  neu- 
ralgia of  glaucoma  absolutum. 

W.  A.  Brailey. 

GLEET. — This  term  is  usually  applied 
to  the  slight  and  chronic  discharge  from  the 
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urethra,  which  so  frequently  follows  an 
attack  of  acute  gonorrhoea.  The  discharge 
is,  as  a  general  rule,  very  scanty,  just  ren- 
dering the  surface  of  the  urethral  mucous 
membrane  moist  and  sticky,  passing  away 
in  the  early  morning  in  one  or  more  drops 
of  clear  or  sHghtly  turbid  fluid,  and  in 
the  course  of  the  day  barely  staining  the 
patient's  linen.  This  condition  is  some- 
times associated  with  pain  at  the  end  of 
the  penis,  with  shght  itching  along  the 
urethra,  and  with  a  sensation  of  fulness  in 
the  perineum.  It  is,  as  a  rule,  a  strictly 
chronic  affection,  and  in  most  instances  it  is  a 
direct  continuation  of  the  third  stage  of  go- 
norrhoea, though  occasionally  it  begins  after 
an  interval  of  two  or  three  weeks  from  the 
date  of  complete  disappearance  of  discharge 
from  the  urethra.  The  general  condition 
in  gleet  is  often  faulty,  the  patient  being 
feeble  and  pallid,  and  manifesting  a  tendency 
to  chronic  catarrh.  The  affection,  though 
characterised  by  such  mild  local  symptoms, 
is  one  of  some  gravity  on  account  of  its 
persistency,  of  the  mental  depression  which 
it  often  induces,  and  of  the  decided  and  con- 
stant tendency  in  its  subject  to  recurrence 
of  acute  inflammation  of  the  urethra.  More- 
over, it  is  often  indicative  of  prostatic  and 
vesical  mischief,  and  may  be  associated  with 
stricture  of  the  urethra. 

The  diagnosis  of  true  gleet  from  the 
gleety  discharges  associated  with  hypertro- 
phy of  the  prostate,  old  stricture,  and  warty 
or  polypoid  growths  in  the  urethra,  may,  in 
most  instances,  be  readily  determined  by 
inquiry  into  the  history  and  clinical  fea- 
tures of  the  case,  or  by  instrumental  ex- 
ploration of  the  canal.  In  chronic  gonor- 
rhoea the  discharge,  as  was  pointed  out 
by  Fournier,  is  always  profuse,  and  de- 
cidedly piu-ulent. 

The  pathological  condition,  which  gives 
rise  to  the  symptoms  of  gleet,  is  very  pro- 
bably a  chronic  inflammation  of  the  mu- 
cous membrane  of  the  bulbo -membranous 
portion  of  the  urethra.  There  cannot  be 
any  doubt  that  gonorrhoeal  inflammation, 
as  it  subsides,  becomes  restricted  to  the 
deep  portion  of  the  urethra,  and  has  a 
tendency  to  persist  there  in  a  chronic 
form.  Desormeaux,  in  his  endoscopic  re- 
searches on  gleet,  made  out  a  granular  con- 
dition of  the  urethral  mucous  membrane, 
which  he  regarded  as  the  special  lesion  of  the 
affection.  According  to  this  surgeon, '  When 
gonorrhoea  passes  into  a  chronic  form,  the 
mucous  membrane  of  the  urethra  at  the 
affected  region  becomes  uneven,  and,  after 
a  time,  presents  small  hemispherical  granu- 
lations which  are  irregularly  and  sometimes 


thickly  dispersed  on  a  deep  red  surface. 
These  granulations,  which  vary  much  in 
size,  frequently  occupy  from  two  to  four 
centimetres  of  the  extent  of  the  urethral 
canal,  and  sometimes  the  whole  of  its  pos- 
terior part,  from  the  proximal  end  of  the 
spongy  region  to  the  orifice  of  the  bladder. 
One  almost  constant  character  of  this  lesion 
is  its  continuity.  \"\Tiether  it  involve  much 
or  little  of  the  urethral  wall,  there  is  no 
interruption  between  its  two  extremities, 
and  there  are  no  scattered  patches  sepa- 
rated by  healthy  mucous  membrane.  Some- 
times the  granulations  swell,  lose  their 
hemispherical  form,  become  softer,  and  ac- 
quire the  aspect  of  the  granulations  of  a 
healing  ulcer.  The  affected  sm'face  then 
resembles,  in  the  field  of  the  endoscope,  that 
of  a  suppurating  wound.  This  ulcerative 
process  may  extend  still  further,  and  be- 
come fungous.'  These  lesions  follow  an  es- 
sentially chronic  course,  and,  Desormeaux 
asserts,  inevitably  lead  to  stricture.  See 
Endoscope. 

In  the  treatment  of  gleet  it  is  very  ne- 
cessary to  attend  to  the  general  health. 
The  patient  should  be  put  on  a  plain  but 
abimdant  and  nourishing  diet,  and  be 
advised  to  make  frequent  changes  of  air 
and  scene,  if  possible,  without  going  through 
too  active  exercise.  He  should  abstain  from 
wine,  beer,  and  tea,  and  take  as  drink  as 
much  milk  as  he  can  digest,  with  small 
quantities  of  whisky  or  gin  in  some  aerated 
water.  Cold  or  tepid  baths  will  be  found 
beneficial.  The  medicinal  treatment,  miless 
the  urethral  discharge  be  kept  up  by  some 
diathetic  condition,  should  consist  exclu- 
sively of  one-drachm  doses  of  the  compound 
syrup  of  phosphate  of  iron  every  morning, 
and  firom  three  to  five  minims  of  tincture 
of  cantharides,  in  one  ounce  of  water,  three 
times  a  day.  The  local  treatment  should 
consist  in  the  introduction,  every  fourth  or 
sixth  day,  of  a  metal  catheter  of  such  size 
as  to  permit  its  easy  passage  along  the 
whole  extent  of  the  urethra,  and  in  the 
daily  appHcation  of  an  astringent  solution 
to  the  posterior  part  of  the  canal  by  means 
of  Tiemann's  syringe,  or  of  Harrison's  irri- 
gator. The  following  are  some  of  the 
most  useful  injections  that  have  been  tried 
in  the  treatment  of  gleet : — Sulphate  of 
zinc  (gr.  iij.  to  f^j.)*  sulpho-carbolate  of  zinc 
(gr.  jss.  to  f^jOs  nitrate  of  silver  (gr.  j.  to 
t^j.),  bismuth  (5ss.  to  f^j.),  tannin  (gr.  v.  to 
f^j.),  tincture  of  iodine  (TlXv.  to  f^.). 

In  any  very  obstinate  case  of  gleet,  it 
might  be  found  advisable  to  apply,  as  a  last 
resource,  bhsters  to  the  perineum  and  the 
root  of  the  penis.        W.  Johnson  Smith. 
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GLIOMA.  See  Orbit,  Tumours  of  the ; 
Sarcoma. 

GLOSSITIS.  See  Tongue,  Diseases  of 
the. 

GLUE-BANDAGES.  See  Immovable 
Bandages. 

GLUTEAL  AISTEURISM.— In  cases 
of  aneurism  of  the  buttock,  the  gluteal  is 
the  artery  most  frequently  affected,  but  the 
sciatic  is  not  uncommonly  involved,  and 
cases  are  on  record  where  the  internal 
pudic  crossing  the  spine  of  the  ischium, 
or  an  abnormal  '  sciatico-popHteal '  artery 
has  been  diseased.  To  diagnose  whether  a 
'  diffused '  aneurism  impUcates  the  gluteal 
or  the  sciatic  artery,  must  always  be  diffi- 
cult, and  may  be  impossible ;  when  saccu- 
lated, a  sciatic  aneurism  will  probably  be 
lower  and  more  deeply  situated. 

Gluteal  aneurisms  are  spontaneous  or 
traumatic,  circumscribed  or  diffused.  In 
the  spontaneous  variety  the  aneurism  is 
more  likely  to  be  sacculated,  and  both  the 
vessel  itseK  and  the  iliacs  diseased,  than 
when  it  is  traumatic  in  its  origin ;  it  is  often 
not  entirely  extra-pelvic,  small,  deeply- 
situated,  and  consequently  hard  to  dia- 
gnose. Pulsation  and  bruit  may  be  detected 
in  the  sacculated  form,  but  both  may  be 
absent  if  the  sac  has  given  way,  and  the 
aneurism  has  become  '  diffused.'  Other 
symptoms  met  with  are  pain,  not  only  in 
the  buttock  but  also  along  the  back  of  the 
thigh  from  pressure  on  the  sciatic  nerve, 
flexion,  and  some  loss  of  mobility  of  the 
limb.  The  integument  may  become  in- 
flamed from  pressure  in  sitting  or  some 
local  irritation. 

Traumatic  aneurisms,  which  are  far  the 
most  common,  are  due  to  a  wound  or  sub- 
cutaneous rupture  of  the  artery.  The  vessel 
itself  is  more  likely  to  be  diseased  in  this 
latter  case ;  in  both  the  aneurism  is  pro- 
bably entirely  extra-pelvic  ;  yet  this  is  riot 
necessarily  so,  for  the  artery  may  be 
wounded  before  it  has  passed  through  the 
sacro-sciatic  foramen,  or,  when  cut  across 
or  ruptured,  retract  within  the  pelvis. 

A  traumatic  sacculated  aneurism  will 
give  rise  to  much  the  same  symptoms  as 
a  spontaneous  sacculated  one ;  but  with 
the  accompanying  history  of  a  wound  or 
injury  should  be  easier  of  diagnosis.  The 
majority  of  these  traumatic  aneurisms 
have,  however,  no  sac  except  such  as  is 
formed  by  the  soft  parts  ;  and  consequently 
present  themselves  as  tense  fluctuating 
tumours,  devoid  of  pulsation,  in  which  it 
may  be  very  difficult  or  impossible  to  de- 


tect a  bruit.  Such  a  one  may  thus  readily 
be  mistaken  for  a  simple  blood-tumour,  or 
even,  if  the  integuments  are  inflamed, 
for  an  abscess.  Careful  search  must  be 
made  for  a  bruit,  supplemented  if  necessary 
by  an  exploratory  puncture  before  a  dia- 
gnosis can  be  arrived  at  or  any  treatment 
adopted.  The  same  precautions  must  be 
taken  in  cases  of  spontaneous  aneurism 
where  the  sac  has  given  way  and  pulsation 
is  absent.  In  all  cases  the  surgeon  should, 
by  rectal  examination  (and  in  the  female 
per  vaginam  also),  see  if  the  aneurism  is  at 
all  intra-pelvic.  The  condition  of  the  pelvic 
bones,  of  the  large  vessels,  and  the  effect 
of  compression  of  the  latter,  may  also  in 
this  way  be  ascertained.  More  details  as 
to  the  diagnosis  are  given  in  the  article 
Gluteal  Eegion.  It  is  enough  here  to  say 
that  pulsating  gluteal  aneurism,  especially 
when  spontaneous,  has  to  be  diagnosed 
from  pulsating  sarcoma  of  the  bone  ;  a  non- 
pulsating  Eineurism  from  siiaple  hsematoma, 
abscess,  non-pulsating  sarcoma,  enlarged 
subgluteal  bursa,  or  possibly  sciatic  hernia. 
The  treatment  must  depend  on  whether 
the  aneurism  has,  or  has  not,  a  proper  sac, 
whether  it  is  entirely  extra-pelvic,  and 
whether  the  vessels  are  likely  to  be  found 
healthy.  In  cases  of  '  diffused  '  extra-pelvic 
aneurism,  especially  when  traumatic,  the 
old  operation  of  Antyllus  should  be  per- 
formed. It  will  be  found  that  the  sac,  such 
as  it  is,  is  much  nearer  the  sm-face  than 
would  have  been  supposed.  In  such  a  case, 
under  the  care  of  the  writer,  all  haemor- 
rhage, during  the  operation,  was  readily 
restrained  by  Davy's  rectal  lever.  If  this 
is  not  used,  pressure  must  be  made  on 
the  common  iliac  artery  or  aorta  by  some 
abdominal  tourniquet. 

In  the  other  forms  an  endeavour  to 
effect  a  cure  by  pressure,  under  ether,  on 
the  large  abdominal  vessels,  either  from  the 
rectum  or  by  means  of  a  tourniquet,  should 
be  made.  Such  pressure  may  be  supple- 
i  mented,  when  the  sac  is  entire  and  the 
I  circulation  commanded,  by  the  use  of  co- 
agulating injections  or  galvano -puncture. 
Pressure  from  the  rectum  for  any  length  of 
time  must  be  made  by  the  hand;  Davy's 
lever  could  hardly  be  safely  employed  for 
such  a  pin-pose.  If  these  means  fail  to 
effect  a  cure,  and  the  aneurism  is  increas- 
ing in  size,  other  measures  must  be  taken. 
"Wlien  the  swelling  is  partly  intra-pelvic, 
ligature  of  the  internal  iliac  may  be  the 
only  resource  left,  although  this  proceeding 
is  both  difficult,  and  dangerous  from  the 
likelihood  that  the  vessel  itself  wiU.  be 
found  diseased ;  when  extra-pelvic  the  old 
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operation  is  the  safer  proceeding,  or  Anel's 
operation  in  rare  cases  may  be  practicable. 
Wound  of  the  gluteal  artery  is  the 
result  of  stabs  or  punctured  wounds  of  the 
buttock,  and  it  may  be  uncertaia  whether 
it  is  the  trunk,  or  one  of  the  branches,  from 
which  the  haemorrhage  proceeds.  If  this 
be  free  and  evidently  arterial,  the  surgeon 
must  at  once,  by  enlargiag  the  wound,  ex- 
pose the  artery,  and  tie  or  twist  it  on  each 
side  of  the  opening  into  it.  During  the 
operation  the  rectal  lever  may  be  employed ; 
and  if  the  exact  source  of  the  haemorrhage 
is  not  to  be  seen,  the  pressure  should  be 
miomentarily  relaxed,  so  that  the  bleeding 
may  disclose  the  situation  of  the  wounded 
artery.  If  this  is  intra-pelvic,  out  of  the 
surgeon's  reach,  and  the  hasmorrhage  con- 
tinues, the  internal  iliac  artery  must  be 
tied.  George  Robertson  Turner. 

GLUTEAL  REGION.— The  skin  of 
the  nates,  when  it  is  affected  with  Tnol- 
hiscu/m  fibrosum,  may  be  much  enlarged, 
loose,  and  pendulous,  from  an  overgrowth 
of  the  subcutaneous  tissue :  more  circum- 
scribed fibrous  or  fibro-cellular  tumours 
are  also  met  with.  These  have  a  slow 
painless  growth,  do  not  implicate  the  skin, 
and,  when  occurring  in  the  subcutaneous 
tissue,  are  freely  movable.  They  are  uni- 
form in  consistence  unless,  as  sometimes 
happens,  they  have  undergone  cystic  de- 
generation. Sebaceous  tumours,  when 
small,  round,  tense,  and  partially  adherent 
to  the  skin,  are  easy  of  diagnosis ;  but  when 
larger,  may  be  confounded  with  fatty  tu- 
mours. Both  increase  in  size  slowly,  and 
without  pain;  but  lipomata  are  lobulated, 
and  often  give  rise,  when  compressed,  to  a 
characteristic  dimpling  of  the  skin  over 
them.  They  are  sometimes  congenital. 
Much  more  frequently  congenital,  however, 
are  ncevi,  which,  when  subcutaneous,  form 
bluish  masses,  becoming  tense  when  the 
child  cries.  They  may  undergo  cystic  de- 
generation, and  possibly,  if  there  is  no 
accurate  history,  be  confounded  with  fatty 
or  fibro-cellular  growths. 

Gummata  may  occur  in  syphilitic  sub- 
jects, either  in  the  subcutaneous  tissue,  or 
more  deeply  in  the  substance  of  the 
muscles.  They  form  rounded  masses,  which 
either  yield  to  treatment,  or  soften  and 
break  down,  eventually  discharging  their 
contents  and  leaving  an  excavated  honey- 
combed ulcer.  Simple  or  hydatid  cysts 
may  also  be  met  with  in  the  muscular  sub- 
stance, giving  rise,  if  the  swelling  is  at  all 
large,  to  fluctuation.  Exploratory  puncture 
will  lead  to  a  diagnosis,  but  this  may  not 


be    necessary    if    the    thriU    peculiar    to 
hydatids  is  present. 

"Wasting  of  the  glutei,  leading  to  flatten- 
ing of  the  buttoch  and  loss  of  its  fold,  may 
result  from  simple  disuse,  infantile  para- 
lysis, morbus  coxae,  congenital  dislocation 
of  the  hip,  sacro-iliac  disease,  and  suppura- 
tion of  the  subgluteal  bursa.  Wasting 
from  simple  disuse  is  frequently  seen 
where  the  long  splint  has  been  used,  or 
where  the  limb  in  some  other  way  has 
been  kept  motionless  for  any  length  of 
time.  Other  muscles  than  the  glutei  par- 
ticipate in  the  wasting,  and,  if  the  condition 
of  parts  is  such  as  to  admit  of  it,  exercise 
and  massage  will  soon  be  followed  by  a 
return  of  the  muscles  to  their  normal  size. 
In  infantile  paralysis  the  onset  of  the 
disease  is  sudden,  other  muscles  are  usually 
implicated,  and  passive  motion  of  the  hip- 
joint  is  free ;  whereas,  if  disease  of  this 
articulation  is  present,  movement,  especially 
abduction  and  rotation  outwards,  is  pain- 
ful. The  pain  is  often  referred  to  the  knee 
as  well  as  to  the  hip,  the  thigh  is  flexed, 
and  the  joint  fixed  by  muscular  action  so 
that  the  pelvis,  which  is  usually  tilted, 
moves  with  the  femur.  In  congenital  dis- 
location of  the  hip,  which  may  affect  one 
or  both  sides,  the  patient  limps  and  waddles, 
if  old  enough  to  walk.  There  may  be  wast- 
ing of  the  muscles,  but  passive  motion  of 
the  hip  is  painless ;  the  trochanter  major 
projects  above  Nelaton's  line ;  there  is 
shortening  of  the  limb,  great  prominence 
of  the  buttock,  lordosis  of  the  lumbar  ver- 
tebrae, and,  if  unaltered  in  shape,  the  head 
of  the  bone  may  be  felt  on  the  dorsum  ilii. 

Abscess  of  the  buttocTc  may  be  simple, 
or  due  to  hip,  sacro-iliac,  pelvic,  or  vertebral 
disease.  It  may  depend  on  suppuration  of 
the  subgluteal  bursa,  and  in  rare  instances  a 
parametritic  abscess  may  show  itself  in  the 
neighbourhood  of  the  sacro-iliac  joint.  An 
abscess  coming  from  a  distance  may  pass 
through  the  sacro-sciatic  foramen  and  pre- 
sent in  the  buttock.  Such  a  one  will  be 
partly  reducible,  and  perhaps  have  impulse 
on  coughing.  When  due  to  sacro-iliac 
disease  the  formation  of  abscess  has  been 
preceded  by  muscular  wasting,  puffiness  over 
the  dorsal  aspect  of  the  joint,  pain  whenever 
the  weight  of  the  body  is  brought  to  bear 
on  the  pelvis  or  on  pressing  its  walls 
together  transversely ;  and  although  there 
may  be  lengthening  of  the  lower  limb  on 
the  affected  side  from  tilting  of  the  pelvis, 
measurement  between  the  anterior  superior 
spine  of  the  ilium  and  the  malleolus  is 
normal.  When  due  to  hip-disease  its 
formation  has  been  preceded  by  the  early 
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symptoms  of  that  disease,  and  examination 
under  ether  will  very  likely  disclose  erosion 
of  the  cartilages  and  disorganisation  of  the 
joint ;  when  due  to  vertebral  disease  there 
will  be,  even  if  there  is  no  angular  curva- 
ture, rigidity  and  pain  on  percussing  the 
spines  of  the  affected  region.  The  abscess 
may  have  passed  out  of  the  sacro-sciatic 
foramen,  or  be  due  to  caries  of  the  last 
lumbar  or  sacral  vertebrse.  Abscesses  de- 
pendent on  diseased  bone  as  a  rule  do  not 
attain  so  large  a  size  as  when  a  joint  is 
affected,  and,  until  they  burst  or  are  opened, 
their  origin  cannot  with  certainty  be  deter- 
mined. 

Suppuration  of  the  subgluteal  bursa 
seems  to  follow  blows  on  the  great  troch- 
anter, and  may  in  some  cases  closely 
sunulate  morbus  coxae.  There  may  be  the 
same  flexion  of  the  thigh,  fixation  of  the 
pelvis,  wasting  of  the  buttock,  and  immo- 
bility of  the  joint;  but  under  ether  the 
muscular  rigidity  will  subside,  and  the  hip 
can  be  moved  freely ;  there  is  no  shorten- 
ing, no  pain  in  the  knee,  and  the  patient 
can  bear  pressure,  either  direct  or  indirecf, 
on  the  joint.  If  the  abscess  is  opened  and 
the  finger  introduced,  the  disease  will  be 
found  to  pass  beneath  the  gluteal  aponeu- 
rosis over  the  great  trochanter.  In  such 
abscesses  the  swelling  extends  over  the 
upper  third  and  outer  part  of  the  thigh, 
and  consequently  is  on  a  lower  level  than 
that  of  a  gluteal  aneurism. 

Simple  enlargement  of  the  subgluteal 
bursa  may  appear  rapidly  without  consti- 
tutional disturbance,  and  subside  with  rest 
and  blistering.  If  there  is  any  doubt  of 
the  diagnosis  exploratory  puncture  may  be 
necessary.  A  blood-cyst  or  hcematoma  pre- 
sents as  a  fluctuating  swelling,  rapidly  fol- 
lowing an  injury,  and  may  attain  a  large 
size  in  this  region.  The  skin  over  it  is  often 
bruised  and  discoloured ;  it  may  be  distin- 
guished from  abscess  by  its  more  rapid 
onset  and — at  least  at  first — by  the  ab- 
sence of  inflammation.  In  doubtful  cases 
exploratory  puncture  may  be  necessary.  A 
simple  haematoma  may  be  confoimded  with 
a  non-pulsatiag  aneurism,  but  it  has  no 
bruit,  is  less  tense,  and  has  less  tendency 
to  increase  in  size,  usually  becoming  smaller 
from  absorption  of  the  effiised  blood.  Blood- 
cysts  have  been  known  to  pass  through  the 
sacro-sciatic  foramen  and  present  in  the 
buttock. 

Gluteal  aneurism,  when  sacculated,  pre- 
sents as  a  swelling,  usually  about  the  size 
of  a  hen's  egg,  at  the  upper  part  of  the 
sacro-sciatic  foramen,  and  is  accompanied 
by  pulsation,  bruit,  and,  it  may  be,  thrill, 
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together  with  pain  in  the  buttock  and  along 
the  course  of  the  sciatic  nerve,  and  often 
flexion  of  the  limb.  Such  a  swelling  can 
only  be  confounded  with  a  pulsating  tumour 
of  bone ;  but  if  the  sac  has  in'  part  given 
way,  or  the  aneurism  has  from  the  first 
been  without  a  proper  sac,  without  pulsa- 
tion, but  fluctuating  and  with  inflamed  in- 
teguments, it  may  readily  be  mistaken  for 
abscess,  but  may  be  distinguished  from  it 
by  the  existence  of  a  bruit.  This  should 
be  carefully  sought  for,  on  more  than  one 
occasion,  with  the  patient  in  different  posi- 
tions, li  it  be  not  detected  an  exploratory 
puncture  should  be  made  before  the  sup- 
posed abscess  is'  incised.  Malignant  tu- 
mours of  bone  have  a  rapid  growth,  and 
are  soon  accompanied  by  loss  of  flesh. 
They  often  pulsate,  and,  even  when  non- 
pulsating,  they  may  be  mistaken  for  gluteal 
aneurism.  They  are  sarcomatous,  and  may 
be  traversed  by  bony  spicula,  or  may  have 
an  imperfect  osseous  envelope,  and  soon, 
even  if  they  have  commenced  on  the  outer, 
involve  the  inner  or  pelvic  aspect  of  the 
bone.  This  fact  may  be  ehcited  under 
ether  by  careful  examination  of  the  iliac 
region,  and  rectal  examination  of  the  in- 
terior pf  the  pelvis.  A  gluteal  aneurism 
could  hardly  erode  the  bone  to  such  an  ex- 
tent as  to  present  in  the  iliac  fossa.  The 
pulsation  of  tumour  of  bone  is  unaccom- 
panied by  the  lateral  expansion  of  an  aneu- 
rism, and  the  bruit,  if  present  at  all,  is  not 
so  constant,  distinct,  or  harsh,  but  rather 
of  a  soft  cooing  character.  Pressure  on  the 
common  iliac  artery  by  Davy's  lever,  so  as 
to  command  the  circulation  during  the  ex- 
amination of  the  tumour,  might  possibly 
assist  in  its  diagnosis ;  but  the  depth  and 
smaUness  of  the  gluteal  vessel  is  such  as 
often  to  make  it  difficult  for  the  surgeon  to 
decide  whether  he  is  dealing  with  an  aneu- 
rism or  tumour  of  bone. 

Sciatic  hernia  is  most  rare,  and  might 
possibly  be  mistaken  for  aneurism  or  abscess 
passing  through  the  sacro-sciatic  foramen. 
It  would  have  impulse  on  coughing,  and, 
if  reducible,  re-enters  the  pelvis  with  a 
characteristic  gurgle.  Even  if  irreducible, 
it  is  still  devoid  of  bruit  or  pulsation,  and 
probably  is  in  part  resonant  on  percussion. 
Cases  are  on  record  where  the  swelling 
disappeared  on  the  patient  lying  down, 
to  reappear  when  the  erect  position  was 
assumed.  In  one  case,  where  the  tumour 
was  large,  it  had  passed  down  and  bulged 
as  a  prominent  swelling,  as  big  as  a  foetal 
head  at  full  period,  at  the  lower  border  of 
the  gluteal  fold  over  the  upper  and  inner 
part  of  the  opposite  thigh.     On  reducing  a 
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portion  of  the  contents  of  the  sac  the  edge 
of  an  indurated  opening  overlying  the  sacro- 
sciatic  foramen  could  be  felt. 

Innocent  tumours  of  the  ilium  are 
usually  encJiondromatous.  They  can  be 
recognised  by  their  slow  growth,  hardness, 
elasticity,  broad  base,  fixed  position,  and 
evident  connection  with  the  bone.  They  are 
often  nodulated,  and  perhaps  can  be  felt  in 
the  iHac  fossa  as  well  as  on  the  dorsum  ilii. 
The  diagnosis  between  them  and  fibrous 
tumours  springing  fi:om  the  bone  must  be 
very  difficult,  if  not  impossible.  An  exos- 
tosis is  hard,  incompressible,  usually  sessile, 
grows  slowly  and  regularly,  attaining  only 
moderate  dimensions. 

A  specimen  of  hydatid  cysts  expanding 
the  walls  of  the  iHum  is  to  be  seen  in  the 
museum  of  St.  Bartholomew's  Hospital. 
Geoege  Egbertson  Turner. 

GLYCOSURIA.  See  Back  and  Spine, 
Injuries  of  the. 

GOITRE.     See  Thyroid  Gland. 

GONOREHCEA.— Gonorrhoea  in  the 
m^ale  is  a  specific  and  contagious  form  of 
urethritis,  producing  in  its  most  advanced 
stage  an  abundant  purulent  or  muco-puru- 
lent  discharge.  "Whether  gonorrhoeal  in- 
flammation ever  attacks  the  mucous  mem- 
brane of  the  nose,  mouth,  external  ear,  or 
anus,  still  remains  very  doubtful. 

In  a  very  large  majority  of  cases  gonor- 
rhoea is  caused  by  contagion,  and  the  direct 
application  of  gonorrhoeal  discharge  to  the 
male  urethra  during  intercourse  with  a 
woman  similarly  affected.  There  can  be 
no  doubt,  however,  that  urethritis  closely 
resembling  gonorrhoea,  though  perhaps  not 
so  acute  nor  so  prolonged,  may  result  from 
the  contact  of  other  morbid  discharges  from 
the  vulva,  and  also  from  excessive  irritation 
of  the  xurethra,  through  much  sexual  inter- 
course, free  drinking,  violent  and  con- 
tinuous catheterism,  &c. 

SyTTiptoms. — The  earhest  sjrmptoms  of 
gonorrhoea  are  usually  noticed  in  the  course 
of  the  fourth  day  after  exposure  :  some- 
times, though  very  rarely,  they  occur  as 
early  as  the  second  or  as  late  as  the  seventh 
day.  The  patient  complains  at  first  of 
uneasiness  about  the  meatus,  and  of  slight 
smarting  along  the  urethra  during  micturi- 
tion. At  this  stage  there  is  often  a  scanty 
discharge  of  clear  mucous  fluid  from  the 
end  of  the  urethra.  These  symptoms  be- 
come more  marked  in  the  course  of  the 
next  two  days,  and  are  gradually  developed 
into  the  distinctive  signs  of  intense  ure- 
thritis.   The  Ups  of  the  meatus  are  now 


very  red  and  swollen,  the  prepuce  h^s  be- 
come sHghtly  oedematous,  and  the  glans 
penis  is  turgid  and  its  surface  congested  and 
glossy.  The  dischax'ge  from  the  urethra 
is  profuse  and  almost  continuous,  changing 
in  colour  as  the  inflammation  increases, 
from  white  to  yellow,  and  in  very  severe 
cases  to  pale  green.  The  whole  penis  is 
hot  and  swollen,  and  its  surface  is  sHghtly 
congested,  and  in  some  instances  marked 
along  the  dorsum  of  the  organ  by  red  and 
inflamed  lymph-vessels.  Along  the  course 
of  the  hardened  and  very  tender  urethra  one 
or  more  smaU  swellings,  caused  by  foUicular 
inflammation  or  suppuration,  may  occa- 
sionally be  felt. 

The  passage  of  urine  over  the  inflamed 
mucous  membrane  of  the  urethra  is  at- 
tended with  intense  pain,  and  at  the  same 
time  there  is  constant  irritation  at  the 
neck  of  the  bladder,  and  a  frequent  desire 
to  micturate.  At  first  the  urethral  ten- 
derness is  restricted  to  the  region  of  the 
navicular  fossa,  and  subsequently  it  passes 
gradually  backwards  towards  the  bladder 
until  the  whole  length  of  the  canal  becomes 
very  sensitive.  The  patient  often  complains 
of  pain  across  the  lumbar  region,  and  a 
sensation  of  heaviness  in  the  pelvis ;  the 
perineum  becomes  very  sensitive,  and  the 
scrotum  and  testes  may  also  share  in  this 
diffused  irritable  condition.  The  inguinal 
glands  are  usually  swollen  and  painful, 
but  very  rarely  suppurate.  In  this  acute 
stage  much  suffering  is  caused  by  fre- 
quent erections,  especially  when  the  patient 
is  warm  in  bed.  In  consequence  of  the 
distension  being  partial,  the  penis  is  bent 
so  as  to  form  an  arch  with  its  concavity 
downwards,  and  thus  presents  the  very 
painful  condition  known  as  chordee.  The 
acute  stage  usually  lasts  until  the  end  of 
the  second  week.  It  is,  as  a  rule,  more 
severe  in  the  first  than  in  any  repeated 
attacks  of  gonorrhoea.  The  more  intense 
the  inflammation  in  any  attack,  the  less 
prolonged  is  the  duration  of  the  acute  and 
painful  symptoms  of  the  affection. 

In  the  next  stage — that  of  decline — the 
urethral  tenderness  and  the  pain  during, 
micturition  gradually  diminish,  together 
with  all  the  objective  signs  of  acute  inflam- 
mation. At  the  same  time  the  discharge 
becomes  much  less  profuse  and  loses  its 
pmnilent  character.  The  duration  of  this 
stage  varies  much  in  different  cases.  In 
the  most  favourable  attacks  the  improve- 
ment is  steadily  progressive,  and  the  patient 
is  quite  well  at  about  the  end  of  the  sixth 
week.  More  frequently,  however,  a  clear 
mucous    discharge,    together  with    sHght 
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tenderness  along  tlie  urethra,  and  frequency 
of  micturition,  persists  for  several  weeks 
or  even  months.  During  this  period  of 
persistent  irritation  the  patient  is  very 
liable  to  relapse,  particularly  after  impru- 
dence in  diet  or  conduct,  or  carelessness  in 
keeping  up  the  treatment. 

An  attack  of  gonorrhoea  is  often  followed 
by  a  condition,  more  or  less  prolonged,  of 
imperfect  recovery,  in  which  there  is  a 
scanty  and  occasional  discharge  of  pale 
glairy  fluid.  This  condition,  which  is  sel- 
dom marked  by  any  other  local  symptoms, 
is  known  as  that  of  gleet.  In  some  few 
instances  a  thick,  yellow,  and  purulent  dis- 
charge persists  for  a  long  time  after  the 
disappearance  of  all  other  symptoms  of 
gonorrhoea.  This  Founder  distinguishes 
from  gleet  by  giving  it  the  name  of  chronic 
gonorrhoea. 

The  form  and  symptoms  of  the  gonor- 
rhoeal  attack  vary  infinitely  in  different 
cases.  Occasionally  the  discharge  remains 
as  a  viscid,  clear  fluid,  and  does  not  become 
purulent.  The  inflammation  sometimes 
involves  but  a  small  extent  of  the  urethra, 
and  the  symptoms  do  not  become  severe. 
In  some  cases  there  is  profase  discharge 
and  very  little  pain,  and  in  others  much 
suffering  with  little,  if  any,  discharge.  Some 
patients  recover  rapidly  from  a  sharp  attack 
of  gonorrhoea,  whilst  others,  notwithstand- 
ing care  and  perseverance  in  appljdng  treat- 
ment, remain  subject  to  a  chronic  discharge 
and  frequent  acute  relapses  during  many 
months. 

There  is  very  little  febrile  disturbance, 
as  a  rule,  in  gonorrhoea,  except  the  attack 
be  very  acute  and  the  patient  very  feeble, 
or  in  cases  of  serious  complication.  The 
painful  symptoms  of  the  acute  stage  cause 
mental  depression  and  irritabihty,  and  the 
patient  suffers  from  loss  of  sleep.  In  cases 
of  profuse  and  prolonged  discharge  of  pus 
from  the  mrethra,  the  patient  often  becomes 
slightly  ansemic. 

As  indicated  by  the  sensations  of  the 
subject  of  acute  gonorrhoea,  the  inflamma- 
tion commences  near  the  external  orifice 
of  the  m*ethra,  and  then  spreads  back- 
wards towards  the  bladder,  affecting,  in  its 
course,  the  whole  extent  of  the  mucous 
membrane  of  the  straight  portion  of  the 
penis,  but  being  more  intense  probably  in 
the  region  of  the  navicular  fossa.  On  or 
about  the  eighth  day,  when  it  may  be  pos- 
sible to  make  an  endoscopic  examination, 
the  inflammation,  according  to  Desormeaux, 
has  involved  the  anterior  half  of  the  canal, 
the  mucous  membrane  of  which  is  then 
red  and  roughened,  and  presents  superficial 


ulcerations  resembling  those  formed  on  the 
glans  penis  in  balanitis.  As  the  gonorrhoea 
progresses,  the  lesion  does  not  change  its 
character  but  spreads  towards  the  posterior 
segment  of  the  urethra,  involving  in  sucr 
cession  the  bulbous,  membranous,  and  pros- 
tatic portions  of  the  canal.  Subsequently, 
as  the  more  severe  symptoms  of  gonorrhoea 
subside,  either  the  mucous  membrane  along 
the  whole  course  of  this  urethra  regains  its 
normal  pale  colour,  or,  whilst  the  anterior 
and  penile  portion  of  the  canal  and  the 
prostatic  portion  become  quite  healthy,  the 
inflammation  may  persist  for  some  time 
in  the  mucous  membrane  of  the  mem- 
branous and  bulbous  regions,  and  there 
give  rise  to  the  granular  formations  which, 
in  the  opinion  of  Desormeaux  and  Cruise, 
constitute  the  characteristic  lesion  of  gleet. 

Complications. — The  following  are  some 
of  the  most  frequently  observed  complica- 
tions of  gonorrhoea :  phimosis  and  para- 
phimosis, due  to  oedema  or  serous  infiltra- 
tion, in  the  one  instance  of  an  elongated, 
in  the  other  of  a  short  prepuce  ;  retention 
of  urine,  which,  however,  is  rare  except 
in  subjects  of  organic  stricture ;  follicular 
suppuration  at  one  or  more  points  of  the 
urethral  mucous  membrane ;  circumscribed 
phlegmon  and  suppuration  of  the  erectile 
tissue  of  the  penis ;  inflammation  of  the 
lymph- vessels  of  the  penis,  and  of  the  inguinal 
glands;  perineal  abscess;  inflammation  of 
Cowper's  glands  ;  sub-acute  inflammation 
of  the  glandular  tissue  of  the  prostate; 
congestion  or  inflammation  of  the  neck 
of  the  bladder ;  epididymitis.  The  last- 
mentioned  compHcation  presents  a  tran- 
sition form  between  the  above  group  and 
that  of  the  more  remote  affections,  such  as 
gonorrhoeal  rheumatism,  purulent  con- 
junctivitis, and  the  so-called  metastatic 
ophthalmia. 

Haemorrhage  from  the  urethra  is  an  occa- 
sional compHcation  of  gonorrhoea.  In  the 
acute  stage  of  a  gonorrhoeal  attack,  blood, 
is  almost  always  effused  in  small  quanti- 
ties, and  causes  the  green  staining  so  often 
noticed  in  the  purulent  discharge.  In  in- 
stances of  the  rare  form  of  menstruifornv 
gonorrhosa  described  by  Ricord,  and  of  ex- 
treme congestion  of  the  prostate  and  neck  of 
the  bladder,  blood  is  mixed  more  freely  with 
the  discharge,  so  as  to  give  it  a  decided  pink 
or  red  colour.  True  urethral  haemorrhage, 
consisting  in  a  flow  of  unmixed  bright 
red  blood,  usually  takes  place  in  small 
quantities,  but  in  some  cases  is  so  abun- 
dant and  persistent  as  to  create  anxiety. 
The  cause  of  this  bleeding  from  the  urethra 
is  generally  some  laceration  of  the  wall  of 
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the  canal,  or  rupture  of  one  or  more  vessels, 
during  severe  and  sudden  chordee.  It 
readily  yields,  in  most  instances,  to  the 
appHcation  of  cold  cloths  to  the  penis  and 
pressure  on  the  perineum.  If  very  profuse, 
it  may  be  found  necessary  to  pass  a  large 
metal  sound  along  the  urethra. 

For  descriptions  of  the  sequelae  of 
gonorrhoea,  of  which  gleet,  urethral  stric- 
ture, and  chronic  cystitis,  are  the  most 
hnportant,  and  also  of  many  of  the  above- 
mentioned  comphcations,  the  reader  is  re- 
ferred to  special  articles. 

Treatment. —  But  very  little  need  be 
said  here  of  the  substitutive,  or  so-caUed 
abortive,  treatment  of  gonorrhoea,  in  which 
an  attempt  is  made  to  cut  short  the  attack 
in  its  first  stage,  by  setting  up,  in  place 
of  the  specific  gonorrhoeal  inflanmaation,  a 
■simple  form  of  inflammatory  action  readily 
amenable  to  ordinary  therapeutic  means. 
With  this  object  in  view,  some  surgeons 
liave  applied  strong  solutions  of  irritants 
or  of  astringents  to  the  urethral  mucous 
Hiembrane,  and  others  have  administered 
internally  large  and  firequently  repeated 
doses  of  balsamic  remedies,  such  as  copaiba 
and  cubebs.  The  free  use  of  balsams  is  not 
only  useless  as  a  preventive  means,  but  is 
likely,  as  has  been  pointed  out  by  Mr. 
Henry  Lee,  to  cause  much  constitutional 
disturbance  ;  and  the  local  application  of 
nitrate  of  silver,  in  strong  solution,  as  re- 
commended by  Debeney,  Diday  and  Car- 
michael,  is  very  liable  to  result  in  serious 
and  enduring  mischief,  and  to  prove  worse 
than  the  disease.  In  the  very  rare  instances 
in  which  gonorrhoea  is  met  with  while  still 
in  the  first  stage,  much  good  may  be  done 
by  associating  with  rest,  and  a  general 
lowering  treatment,  frequent  irrigation  of 
the  urethra  with  a  warm  and  very  weak 
solution  of  boracic  acid,  or  of  sulphurous 
acid  (l)\xv.  to  f^j.),  or  of  bichloride  of  mer- 
<;ury  (gr.  j.  to  f5J.),  or  one  injection  daily  of 
a  weak  solution  of  diacetate  of  lead  (gr.  ij. 
to  fSJ.). 

The  treatment  of  gonorrhoea  in  its  acute 
stage  is,  in  most  cases,  rendered  very  difii- 
oult  simply  through  the  inability  of  the 
patient  to  remain  at  rest  for  a  sufficient 
time,  or  from  his  disregard  of  instructions 
as  to  diet  and  general  conduct.  During 
this  stage,  he  should,  if  it  be  possible, 
maintain  almost  constantly  the  recumbent 
postm-e,  resting  on  a  hard  mattress  at 
night,  and  on  a  couch  during  most  of  the 
day.  The  diet  should  be  low,  and  consist 
almost  exclusively  of  milk,  eggs,  and  dry 
toast.  Malt  liquors,  wine  and  spirits,  and 
«ven  tea  and  coffee,  must  be  scrupiilously 


avoided,  and  the  patient  should  take,  when 
thirsty,  barley-water,  or  some  effervescing 
alkaline  drink,  as  soda,  seltzer,  or  ApoUinaris 
water.  The  bowels  should  be  promptly 
reheved  by  some  very  active  cathartic,  and 
be  kept  open  by  a  daily  morning  draught 
of  Epsom  salts,  or  of  Pullna  or  Friedrichs- 
haUe  water.  In  the  course  of  the  day 
some  alkali  should  be  frequently  adminis- 
tered, with  the  object  of  reducing  the  acidity 
of  the  "urine,  and  of  reheving  irritation  of 
the  urinary  organs.  The  most  effectual  of 
alkaline  remedies,  during  the  acute  and 
inflammatory  stage  of  gonorrhoea,  are  the 
salts  of  potash ;  either  the  acetate  or  nitrate, 
in  eight-grain  doses,  or  the  citrate  in  half- 
drachm  doses,  may  be  given  with  much 
benefit,  every  three  or  four  hours,  in  associa- 
tion with  half  a  drachm  of  spirits  of  nitre, 
and  fifteen  minims  of  laudanum  or  a  drachm 
of  tincture  of  henbane,  in  one  ounce  of 
water. 

If  the  gonorrhoeal  inflammation  be  so 
intense  as  to  cause  febrile  disturbance,  a 
small  draught  of  five  minims  of  liquor 
potassae  and  two  minims  of  tincture  of 
aconite  to  a  teaspoonful  of  water,  given 
every  hour,  will  often  do  much  good.  If 
irritation  of  the  genital  organs  and  a  con- 
stant tendency  to  erection  be  the  most 
prominent  symptoms  of  the  acute  stage,  a 
draught  containing  fifteen  or  twenty  grains 
of  bromide  of  potassium,  and  five  minims 
of  liquor  ammoniae  acetatis,  should  be  ad- 
ministered every  four  hours.  The  patient, 
unless  he  be  very  feeble,  should  take  a 
warm  bath  once  or  twice  in  the  day.  The 
best  local  treatment,  during  this  stage,  is 
the  simple  and  very  useful  plan  of  applying 
very  hot  water  to  the  penis. 

For  the  treatment  of  chordee,  many 
remedies,  most  of  them  of  very  uncertain 
action,  have  been  recommended  from  time 
to  time.  The  most  promising  is  camphor, 
given  at  bed-time,  in  a  large  dose.  Lupulin, 
bromide  of  potassium,  ergot  of  rye,  bella- 
donna, and  opium  are  each  worthy  of  trial. 
A  very  efficacious  remedy  is  a  suppository 
containing  a  grain  of  opium  and  three  grains 
of  camphor.  In  a  case  of  very  painful 
chordee,  the  best  treatment  probably,  if 
the  patient  be  strong  and  vigorous,  is  for 
him  to  have  a  warm  bath  just  before  going 
to  bed,  and  then,  after  having  taken  a 
I  drachm  of  tincture  of  camphor  in  an  ounce 
!  of  water,  to  rest,  lying,  as  far  as  may 
j  be  possible,  on  his  side,  and  very  lightly 
covered. 

On  the  subsidence  of  the  acute  inflam- 
matory symptoms,  and  when  the  pain, 
during  micturition,   has    been    much    re- 
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lieved,  it  becomes  necessary  to  vary  the 
treatment.  The  diet  may  now  be  extended, 
but  the  patient  must  still  be  forbidden  to 
take  beer  or  wine.  Continuous  rest,-  also, 
is  no  longer  necessary,  though,  of  course, 
active  exercise  and  much  standing  must  be 
avoided.  In  this,  as  indeed  in  any  stage 
of  gonorrhoea,  smoking  is  decidedly  in- 
jurious, and,  as  has  been  insisted  on  by  Dr. 
Bumstead,  entire  abstinence,  or,  at  least, 
much  moderation  with  regard  to  this  habit, 
should  be  observed  during  the  treatment. 

In  dealing  with  this  stage  of  a  gonorrhceal 
attack,  the  surgeon  trusts  mainly  to  the  use, 
either  combined  or  independent,  of  balsamic 
remedies  and  urethral  iniections.  Of  the 
former  agents  tiie  best  known  are  copaiba 
and  cubebs.  Copaiba  is  usually  given  in 
doses  of  from  half  a  drachm  to  two 
drachms  in  the  form  of  mixture  or  pill,  or 
in  capsules,  and  the  average  dose  of  cubebs 
is  one  drachm.  Each  of  these  remedies 
acts  directly  on  the  mucous  membrane  of 
the  urethra,  as  it  is  excreted  with  the  urine, 
after  having  undergone  some  change  in  the 
organism.  The  use  of  a  balsamic  remedy 
is  indicated  on  cessation  of  pain  during 
micturition,  and  when  urethral  tenderness 
and  swelling  and  congestion  of  the  glans 
penis  have  subsided.  The  selected  remedy 
should  be  administered  regularly,  and  four 
times  at  least  in  the  twenty-four  hours ; 
and  with  respect  to  meals,  one  hour  before 
or  three  hours  after  each.  As  a  rule  these 
remedies  act  tardily,  and  it  is  necessary, 
therefore,  if  no  general  disturbance  is 
caused  by  their  action,  to  persevere  in  their 
use  for  several  weeks,  combining  with  each, 
if  there  be  any  indications  for  such  agents, 
tonics  or  sedatives.  There  can  be  no 
doubt  that  these  remedies,  if  properly  ad- 
ministered at  the  proper  season,  are  very 
beneficial  agents  in  the  treatment  of 
gonorrhoea  ;  and  that  failure  of  a  prolonged 
course  of  either  is  generally  due  to  such 
causes  as  would  neutralize  the  action  of 
any  other  method.  Copaiba,  however, 
often  causes  much  gastric  disturbance 
and  diarrhoea,  and  occasionally  renal  irri- 
tation :  cubebs,  it  has  been  stated,  may 
give  rise  to  neadache  and  nervous  symp- 
toms, and  both  remedies  are  extremely 
unpleasant  to  the  taste  and  apt  to  cause 
nausea.  The  most  valuable,  probably,  of 
the  anti-gonorrhoeal  balsams  is  the  oil  of 
yellow  sandal-wood.  This  is  usually  more 
rapTSTn  ils  action  than  copaiba,  far  less 
unpleasant,  and  is  not  so  liable  to  cause 
nausea  or  to  affect  the  stomach. 

It  is  very  unadvisable  to  administer  any 
balsam  before  the  acute  inflammatory  symp- 


toms have  commenced  to  subside,  and  the 
remedy  should  be  promptly  withheld  in 
case  of  any  relapse  during  the  period  of 
decHne.  Whether  speedy  or  slow  in  pro- 
ducing good  results,  the  remedy,  if  toler- 
ated by  the  system,  should  be  given  for  at 
least  a  fortnight  after  the  cessation  of  the 
urethral  discharge.  During  a  balsamic 
treatment,  the  patient  should  avoid  taking 
fluid  in  abundance,  lest  the  balsam,  as  it  is 
discharged  in  the  urine,  be  too  much  diluted. 
The  agent  that  is  selected,  be  it  oil  of 
sandal-wood,  or  copaiba  or  cubebs,  if  it 
does  not  cause  any  gastric  or  other  dis- 
turbance, should  be  given  a  fair  trial,  and 
it  will  be  found  better  "to  give  each  remedy 
singly  than  in  combination  with  either  of 
the  others. 

The  following  agents  have  been  given 
in  the  third  stage  of  gonorrhoea  with  such 
success  as  to  justify  a  trial  of  any  one  in 
case  of  failure  or  contra-indication  of  the 
above-mentioned  balsamic  remedies :  tur- 
pentine (l]\  X."),  Canada  balsam  (gr.  v.  in 
pill),  infusion  of  uva  ui-si  (f5J.),  tincture  of 
per  chloride  of  iron  (ll|_x.  to  xx.),  citrate  of 
iron  and  quinine  (gr.  v.). 

Astringent  injections,  when  used  with 
much  precaution,  are  certainly  beneficial 
in  the  passive  stage  of  gonorrhoea  when  all 
inflammatory  symptoms  have  disappeared. 
As,  however,  in  the  majority  of  instances, 
they  are  Hable  to  be  administered  irregu- 
larly and  without  proper  care,  and  may 
excite  epididymitis,  renewed  urethritis  and 
peri-urethral  abscess,  it  will  be  found  ad- 
visable, as  a  general  rule,  not  to  have 
recourse  to  this  method  of  treatment  un* 
less  balsamic  remedies,  after  fall  trial,  have 
failed  or  proved  prejudicial.  As  some  of 
the  most  useful  of  the  many  agents  that 
have  been  used  in  injections  may  be  men- 
tioned :  nitrate  of  silver  (gr.  ij.  to  f^viij.), 
sulphate  of  zinc  (gr.  j.  to  f3J.),  chloride  of 
zinc  (gr.  j.  to  f^*.),  sulpho-carbolate  of  zinc 
(gr.  ij.  to  f^j.).  A  very  useful  injection  is 
that  known  as  Bicord's  combination  of 
sulphate  of  zinc  and  actetate  of  lead  (gr.  v. 
of  each  to  f^j.  of  water). 

The  m-ethra  having  been  injected  ^vith 
warm  water,  and  the  purulent  discharge 
washed  away,  about  half  an  ounce  of  the 
astringent  injection  should  be  slowly  intro- 
duced, and  be  retained  in  contact  with  the 
urethral  mucous  membrane  for  about  five 
minutes.  Two,  or,  at  the  most,  three  in- 
jections should  be  given  in  the  twenty-four 
hours.  During  a  course  of  treatment  by 
injection,  the  patient  should  take  care  to 
avoid  h'ritating  the  genital  organs  by  active 
exercise,  imprudence  in  diet,  or  sexual  ex- 
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citement.  If  blood  appear  in  the  discharge, 
or  micturition  become  frequent  and  pain- 
ful, the  use  of  injections  should  at  oiKje  be 
discontinued. 

An  antiseptic  treatment,  based  on  tjie 
assumption  of  a  parasitic  origin  of  gonor- 
rhoea, has  been  strongly  advocated  by  Mr. 
Watson  Cheyne,  who  recommends  the  u^e 
of  soluble  bougies  containing  eucalyptus 
and  iodoform,  with  a  view  of  arresting,  or 
at  least  checking,  the  acute  inflarmnatory 
symptoms.  W.  Johnson  Smith. 

GONORRHCEAL    EPIDIDYMITIS.. 

See  Testis,  Diseases  of  the. 

GONGRKHCEAL    OPHTHALMIA. 

Bee  Conjunctiva,  Diseases  of  the. 

GONORRHCEAL     RHETTMATISM 

is  an  inflanunation  of  the  joints  or  fibrous 
structures,  dependent  upon  discharges  fi:om 
the  genito-urinary  organs.  The  most  fre- 
quent cause  is  gonorrhoea,  which  may  be  in 
the  acute  or  chronic  stage.  The  disease 
may  also  be  set  up  by  any  form  of  urethritis, 
or  €ven  by  a  balanitis,  and  in  women  a 
closely  allied  condition  is  apt  to  accompany 
obstinate  leucorrhoea.  In  infants,  as  Mr. 
Lucas  has  recently  shown,  ophthalmia 
neonatorum  may  give  rise  to  a  similar 
affection.  There  are  three  well-marked 
varieties  of  this  disease — viz.  (1)  an  acute, 
^2)  a  chronic  inflammation  of  the  joints,  and 
(3)  an  inflammation  attacking  non-articular 
fibrous  tissues. 

Symptoms  cmd  cause. — 1.  The  acute 
articular  form  begins  with  sHght  feverish- 
ness  and  pains  in  several  joints,  which  are 
somewhat  swollen  and  tender.  In  a  few 
days  the  inflammation  appears  to  concen- 
trate itself  upon  one  of  these  joints,  while 
the  others  recover.  The  swelling  and  ten- 
derness increase  ;  the  tissues  covering  the 
joint  and  the  adjacent  parts  of  the  limb 
become  cedematous,  and  the  skin  is  often 
reddened.  There  is  acute  pain,  which  is 
much  increased  by  any  attempt  to  move  the 
limb.  The  tenderness  is  especially  notice- 
able when  pressure  is  made  upon  the 
stronger  ligaments  of  the  joint.  Thus,  when 
the  elbow  is  attacked,  the  parts  below  the 
condyles  of  the  humerus  are  excessively 
sensitive  on  account  of  the  inflammation  in 
the  lateral  ligaments.  There  is  usually  some 
serous  effusion  into  the  synovial  cavity. 
The  joints  affected  are  almost  invariably 
the  larger  ones,  and  especially  the  elbow 
and  Avrist.  The  patients  are  usually  young 
adults,  and  the  writer  has  seen  more  in- 
stances of  the  affection  in  women  than  in 
men.  The  discharge  firom  the  genital  organs 


may  be  slight,  or  even  a  mere  gleet.  It  does 
not  appear  to  be  diminished  or  otherwise 
affected  by  the  outbreak  of  the  joint-in- 
flammation. The  temperature  is  usually 
but  Httle  raised,  and  there  is  not  much 
constitutional  disturbance.  The  patient, 
however,  is  often  anaemic  and  feeble,  and 
the  local  pain,  by  interfering  with  his  appe- 
tite and  sleep,  is  apt  to  increase  this  debility. 
In  the  great  majority  of  cases  the  disease 
gradually  subsides,  and  leaves  the  joints 
in  a  more  or  less  rigid  condition.  In  rare 
instances  the  joint  may  suppurate  and 
become  disorganised.  Occasionally  other 
joints  are  successively  attacked.  The  dis- 
ease may  reour  with  a  subsequent  gonor- 
rhoea. 

2.  A  chronic  articular  form  of  the  dis- 
ease is  perhaps  not  more  frequent,  but  it 
is  certainly  more  often  recognised.  It  ap- 
pears as  a  sub -acute  inflammation  of  the 
synovial  membrane,  which  attacks  espe- 
cially the  knee  and  ankle-joints  of  men. 
There  is  serous  effusion  into  the  synovial 
capsules,  without  any  redness  of  the  skin 
or  superficial  oedema.  The  pain  is  of  a  dull 
aching  character,  and  does  not  prevent  the 
patient  getting  about,  in  a  more  or  less 
crippled  condition.  Two  or  more  joints  are 
often  simultaneously  affected.  The  disease 
is  very  obstinate,  and  it  is  liable  to  frequent 
exacerbations.     It  never  suppurates. 

3.  A  chronic  or,  in  rare  cases,. an  acute 
inflammation  may  attack  the  non-articular 
fibrous  tissues,  such  as  the  fasciae  of  the 
muscles,  the  annular  ligaments,  the  sheaths 
of  nerves,  &c.  It  is  attended  by  some 
swelhng  and  tenderness,  with  severe  pain  in 
the  affected  structures,  which  are  sometimes 
so  softened  as  to  allow  of  considerable 
yielding.  Thus  when  the  plantar  fascia  is 
attacked,  the  arch  of  the  instep  may  faU  in, 
and  a  flat  foot  may  be  produced.  The 
sclerotic  coat  of  the  eye  may  be  the  seat  of 
such  an  inflammation,  indicated  by  a  pecu- 
liar congestion  which  may  accompany  the 
acute  or  chronic  form  of  joint-disease. 
Occasionally  also  the  fibrous  tissues  of  the 
heart  are  attacked,  and  valvular  lesions 
have  followed  this  comphcation. 

Pathology. — The  disease  is  probably  of 
a  pyaemic  character,  depending  upon  the 
absorption  of  inflammatory  products  from 
the  genito-urinary  tracts.  Some  writers, 
however,  have  attributed  it  to  innervation, 
and  have  considered  that  the  inflammation 
is  set  up  by  reflex  action  of  the  nerve- 
centres  imder  the  stimulus  of  the  local 
irritation.  In  the  acute  form  of  joint-dis- 
ease the  fibrous  tissues  are  especially 
affected,  and  they  are  frequently  so  much 
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softened  as  to  permit  of  abnormal  move- 
ments. There  is  often  fibrinous  exudation 
within  the  articular  cavities,  and  the  carti- 
lage may  be  eroded,  so  that  a  rough  or 
even  g;rating  sensation  may  be  felt  upon 
moving  the  joint.  Adhesions  are  also 
formed  in  the  peri-articular  regions,  and  in 
the  sheaths  of  the  adjacent  tendons. 

The  more  chronic  form  appears  to  affect 
the  synovial  membrane,  without  any  serious 
implication  of  the  other  structures  of  the 
joints. 

Diagnosis.  —  The  chronic  forms  are 
easily  recognised.  They  resemble  gouty  or 
rheimiatic  synovitis,  but  the  presence  of 
the  urethral  discharge  suffices  for  their  dis- 
crimination. The  acute  form  is  at  first 
very  like  a  mild  attack  of  rheimiatic  fever. 
Afterwards,  when  one  joint  is  alone  affected, 
it  may  assume  an  appearance  similar  to 
that  of  phlegmonous  erysipelas,  phlebitis, 
or  acute  suppuration  of  the  joint.  The  dis- 
charge from  the  genital  organs  may  be 
sHght,  and  there  is  usually  a  disposition  to 
conceal  its  presence.  From  overlooking 
this  symptom  serious  mistakes  have  often 
been  made.  Frequently  the  red  and  swollen 
tissues  have  been  incised  imder  the  idea 
that  pus  has  formed.  It  is  therefore  wise 
in  all  cases  of  acute  idiopathic  inflamma- 
tion of  a  single  joint  to  examine  into  the 
condition  of  the  genito-uxinary  organs. 

Treatment. — By  the  use  of  astringent 
and  soothing  injections  the  urethral  or 
vaginal  discharge  should  be  cured.  In  the 
acute  form  the  joint  should  be  kept  at 
perfect  rest,  with  gentle  pressure  and  some 
anodjme  appHcation.  Lint  spread  with  a 
mixture  of  equal  parts  of  ung.  hydr. 
comp.  and  extract  of  belladonna  should  be 
wrapped  round  the  joint,  and  a  plaster  of 
Paris  bandage  applied  over  all.  As  ankylosis 
may  occur,  the  joint  should  be  placed  in 
the  most  useful  position.  As  soon  as  the 
acute  symptoms  have  subsided  passive 
motion  should  be  employed,  and  the  still 
swollen  joint  should  be  supported  by  an 
india-rubber  bandage  applied  over  the 
greater  part  of  the  limb ;  or  the  limb  should 
be  swathed  with  five  or  six  layers  of  cotton- 
wool, and  then  firmly  compressed  by  a 
starch  bandage.  In  the  more  chronic  form 
this  latter  treatment  is  also  beneficial,  as  it 
permits  the  patient  to  move  about  freely  and 
to  follow  his  ordinary  occupation.  BHsters  or 
stimulating  liniments  may  often  be  required 
for  the  cure  of  this  obstinate  form  of  the 
complaint.  "When  the  pain  is  severe  the 
local  application  of  some  anodyne,  such  as 
the  extract  of  belladonna,  may  be  neces- 
sary. 


Attention  should  be  paid  to  the  general 
health.  A  nutritious  diet  should  be  given, 
and  the  bowels  should  be  relieved  by  gentle 
purgatives.  But  Httle  benefit  is  obtained 
from  the  use  of  alkalies,  iodide  of  potassium, 
salicylate  of  soda,  or  the  other  remedies  for 
rheumatism.  Some  tonic  preparation,  such 
as  a  combination  of  quinine  and  iron  with 
mineral  acid,  is  usually  more  beneficial. 
N.  Davies-Colley. 

GOOCH'S  SPLINT  consists  of  flat 
boards,  about  one-eighth  of  an  inch  thick, 
glued  on  to  oilcloth  or  leather,  and  split 
into  parallel  strips  about  one -third  of  an 
inch  wide  by  longitudinal  incisions,  which 
do  not  completely  divide  them.  It  is  flexible 
in  one  direction  and  quite  rigid  in  the  other. 
It  is  a  very  usefiil  material  to  have  at  hand 
for  extemporising  splints  fi:om,  as  it  can  be 
readily  cut  to  the  required  shape  and  size 
with  a  knife.  Its  transverse  flexibility  ren- 
ders it  most  comfortable  to  the  patient, 
whilst  its  longitudinal  rigidity  fulfils  the 
needs  of  the  surgeon.  It  is  the  best  material 
for  stimip-splints  and  short  thigh-splints 
for  fractures  of  the  femur  treated  by  simple 
extension;  but  it  may  be  used,  and  is  by 
the  Scotch  surgeons,  for  almost  all  regions. 

BiLTON  Pollard. 

GORDON'S  SPLINT  FOR  COLLES' 
FRACTURE  consists  of  an  anterior  spHnt, 
to  the  radial  side  of  which  is  fixed  a  wooden 
pad  shaped  so  as  to  fit  the  concavity  at  the 
lower  end  of  the  radius.  From  the  lower 
end  of  the  splint  there  is  a  prolongation 
adapted  to  receive  the  ulnar  border  of  the 
hand  in  the  adducted  position.  There  is 
also  a  slightly  hollowed  dorsal  splint,  which 
is  placed  over  the  back  of  the  forearm  and 
dorsum  of  the  hand. 

BiLTON  Pollard. 

GORDON'S  SPLINT  FOR  FRAC- 
TURED CLAVICLE  consists  of  a  body- 
plate  and  an  artificial  clavicle  or  rod  pass- 
ing from  it  to  a  front  arm-splint ;  to  the 
anterior  border  of  the  latter  a  second  arm- 
splint  is  attached.  The  spHnts  are  fixed  in 
position  by  a  complicated  system  of  straps. 
The  objects  of  the  splints  are  to  rotate  the 
shoulder  outwards  and  backwards,  and 
maintain  it  in  that  position  until  union  of 
the  fracture  has  taken  place.  No  attempt  at 
elevation  of  the  shoulder  is  made,  as  the 
author  of  the  splint  considers  that  the 
shoulder  is  not  really  depressed,  and  that 
pushing  the  shoulder  upwards,  backwards, 
and  outwards  would  increase  the  deformity. 

J^iLTON  Pollard. 


6i6 


Gorget 


GORGET.     See  Lithotomy. 

GRAFTING. — Skin-grafting. —  Many- 
large  granulating  surfaces,  though  at  first 
heahng  with  considerable  rapidity,  after- 
wards do  so  slowly,  and  the  process  may 
even  come  to  a  standstill  owing  to  the  re- 
sistance of  the  surrounding  tissues  to  the 
further  contraction  of  the  granulations,  and 
also  probably  on  account  of  the  attenuated 
condition  of  the  epitheHal  cells  at  the 
border  of  the  sore.  In  such  cases  in  time 
past,  flaps,  including  the  entire  thickness 
of  the  skin,  were  occasionally  taken  from 
another  part  of  the  body,  and  placed  on 
the  granulating  surface ;  but  this  process, 
besides  being  painful,  and  leaving  a  large 
sore  at  the  spot  from  which  the  flap  was 
removed,  was  in  so  many  instances  at- 
tended with  failure,  that  it  was  seldom  re- 
sorted to.  M.  Reverdin  of  Geneva  intro- 
duced the  present  method  of  skin-grafting. 
In  1869  he  succeeded  in  transplanting 
small  portions  of  skm  from  one  part  of  a 
man's  body  to  a  granulating  surface  situated 
at  another,  and  thereby  greatly  hastened 
the  healing  of  the  sore.  This  method  has 
been  widely  adopted,  and  is  now  regularly 
employed  to  facihtate  the  healing  of  large 
granulating  surfaces,  such  as  may  have  been 
left  by  ulcerative  processes,  occasioned  by 
large  burns  or  by  wounds  involving  an  ex- 
tensive destruction  of  the  cutis.  It  is  also 
of  considerable  value  in  obviating  deformi- 
ties, such  as  ectropion  arising  from  contrac- 
tions due  to  cicatrisation. 

A  granulating  surface  is  covered  with 
epitl.elium  by  segmentation  or  budding 
of  me  epithelial  cells  at  the  margin  of 
the  sore.  These  cells  caimot  arise  from 
granulation-tissue,  but  must  have  origin 
in  some  pre-existing  epithelium.  If  then 
minute  portions  of  skin  be  transplanted  on 
the  granulation-tissue,  the  proliferation  of 
the  cells  of  these  grafts  leads  to  the  for- 
mation of  cuticular  islands,  which  go  on 
increasing  until  they  coalesce  with  one 
another,  or  with  the  epithelium  from  the 
margin  of  the  sore.  By  doing  so  the  heal- 
ing is  greatly  facilitated,  and  the  process  of 
repair  is  rendered  much  more  complete  and 
permanent. 

The  transplanted  graft  ought  to  consist 
of  some  of  the  protoplasmic  cells  of  the  rete. 
The  Malpighian  layer  is  supposed  to  be 
necessary,  but  any  of  the  cells  of  the  stratum 
granulosum,  and  even  the  deeper  cells  of 
the  stratum  lucidum,  the  writer  considers 
quite  suflicient  for  the  purpose.  The  stratum 
comium  is  of  no  value ;  neither  does  it 
eerve   any  purpose,  if  indeed  it  does  not 


hinder  the  process,  to  include  the  subcu- 
taneous tissue.  Practically,  all  that  is  ne- 
cessary is  to  remove  a  minute  superficial 
portion  of  the  skin.  This  may  be  done  in 
a  variety  of  ways.  The  dissecting-forceps 
may  be  made  to  pinch  up,  or  a  needle  to 
transfix,  a  small  portion  of  the  skin,  which 
may  be  snipped  with  scissors  or  removed 
with  a  scalpel.  A  special  instrument,  a  com- 
bination of  scissors  and  forceps,  is  made  by 
Krohne  after  Macleod's  pattern,  for  effecting 
the  removal  of  such  portions  of  skin.  The 
writer  finds  that  a  pair  of  sharp  scissors 
curved  on  the  flat  is  well  adapted  for 
raising  a  thin  shaving  of  the  cutis.  The 
surface  from  which  the  skin  is  removed 
presents  a  reddened  appearance,  with  at 
times  a  few  minute  points  of  blood.  It  may 
be  covered  for  a  few  days  with  a  small  por- 
tion of  protective  oiled  silk  or  other  simple 
dressing,  or  better  still  dusted  with  iodo- 
form, which  stops  the  bleeding  and  acts  as  a 
good  dressing. 

When  the  portion  to  be  grafted  has 
been  elevated,  it  is  divided  into  as  many 
minute  particles  as  practicable  :  pieces  the 
size  of  an  ordinary  pin's  head  are  suitable. 
This  may  be  done  by  means  of  a  sharp 
knife,  the  finger-nail  being  used  as  a  table. 
These  grafts  may  be  placed  at  any  part 
of  a  healing  granulation-surface,  and  may 
grow  there,  forming  islets  of  skin.  But 
all  parts  of  a  granulating  sore  are  not 
equally  prepared  for  the  reception  of  a 
cuticular  covering.  Thus,  at  the  centre  of 
a  healing  sore  the  granulations  are  prone 
to  be  larger  and  the  secretion  more  pro- 
fuse than  towards  the  margin,  where  they 
are  at  the  proper  level  of  the  skin,  and 
where  the  secretion  is  reduced  to  a  mini- 
mum. Therefore  if  the  grafts  are  placed 
within  three-quarters  of  an  inch  of  the 
margin  of  the  ulcer,  thoy  will  find  a  tissue 
suitable  for  their  reception.  They  may 
be  placed  about  an  inch  apart  from  each 
other.  Not  only  is  this  zone  of  tissue  more 
suitable  for  the  grafts,  but  by  their  presence 
here,  they  seem  to  exercise  a  beneficial  in- 
fluence on  the  cutis  at  the  margin  of  the 
sore  itself ;  as,  shortly  after  the  grafts  have 
become  adherent,  the  marginal  epitheHum 
seems  to  be  stimulated  to  more  vigorous 
growth  than  formerly.  The  grafting  may 
be  reiDeated  as  often  as  required. 

The  grafts  ought  to  be  placed  in  in- 
timate contact  with  the  granulation-tissue,, 
and  retained  in  position  by  some  convenient 
dressing.  Some  surgeons  recommend  that 
a  wound  be  made  in  the  granulation-tissue, 
and  that  the  grafts  be  inserted  into  it.  This 
is  not  advisable,  but   care  is  required  to 
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prevent  the  grafts  from  being  displaced, 
which  may  happen  in  one  of  two  ways  : 
first,  by  friction  from  the  outside,  and, 
secondly,  by  being  floated  from  the  granula- 
tions in  the  discharge.  The  means  taken 
to  obviate  ihe  former  often  facilitate  the 
latter.  If  the  sore  be  large,  and  a  single 
piece  of  guttapercha  tissue,  or  other  water- 
proof material,  be  laid  over  the  grafts  in 
contact  with  the  granulation-tissue,  the 
secretion  from  the  whole  surface  accumu- 
lates under  the  dressing,  and  is  apt  to  float 
the  grafts  before  they  have  become  suf- 
ficiently adherent.  The  writer  finds  that 
a  piece  of  freely  perforated  oiled  silk  or 
protective  plaster,  laid  on  the  grafts  and 
covered  with  sublimated  wood-wool,  is  ad- 
mirably suited  for  the  purpose.  The  silk 
protects  the  grafts  from  injury,  and  as  it 
does  not  adhere,  there  is  no  tendency  to 
displacement  of  the  grafts,  while  the  numer- 
ous apertures  in  the  oiled  silk  permit  the 
secretion  to  come  into  contact  with  the 
sublimated  wood-wool,  which,  being  an 
excellent  absorbent,  the  wound  is  kept  dry, 
the  necessity  for  frequent  dressing  is  dis- 
pensed with,  and  the  heaHng  is  facDitated. 
A  week  afterwards  the  wound  may  be 
dressed. 

The  superficial  layer  of  the  grafts  some- 
times separates,  and  is  seen  floating  in  the 
secretion  while  the  deeper  layer  has  united 
to  the  tissues.  If  this  be  not  borne  in 
mind  when  the  surface  of  the  granulation- 
tissue  is  being  examined  in  order  to  ascer- 
tain whether  the  grafts  have  taken,  it  might 
lead  one  to  suppose  that  they  had  failed. 
This  mistake  is  all  the  more  probable  on 
account  of  the  fact  that  the  young  epithe- 
lial cells  are  so  transparent  that  they  are 
barely  recognisable,  the  granulations  being 
seen  through  them,  and  therefore  at  an 
early  stage  they  might  be  easily  overlooked. 
The  newly  transplanted  skin  assimilates 
itself  so  thoroughly  to  the  tissues  that  it 
soon  becomes  sensitive,  and  the  cicatrix 
formed  by  its  aid  resists  disintegrating 
changes  much  better  than  when  unaided 
cicatrisation  has  taken  place  over  a  large 
surface. 

In  dealing  with  ulcers  it  is  essential 
that  all  molecular  disintegration  should 
have  ceased  at  the  part  on  which  the  graft 
is  to  be  placed.  Occasionally  skin-grafts  do 
succeed  when  planted  on  granulations  which 
are  not  quite  in  a  state  of  health,  and  when 
this  is  accompHshed  they  speedily  effect  an 
improvement  on  the  granulations  surround- 
ing them.  Though  this  be  admitted,  there 
can  be  no  doubt  that  skin-grafting  is  most 
easUy  effected,  and  most  successful  when 


performed  on  a  healthy  granulating  sur- 
face. As  the  condition  of  the  ulcer  de- 
pends greatly  on  the  state  of  the  patient's 
constitutional  condition,  the  general  health 
ought  to  be  closely  looked  to. 

The  parts  of  the  body  from  which  grafts 
ought  to  be  taken  are  those  least  exposed 
to  friction,  and  which  are  at  the  same  time 
not  covered  by  a  thick  cortical  layer.  It  is 
best  to  take  the  graft  from  the  body  of  the 
patient  for  whom  it  is  required.  By  doing 
so,  the  fear  of  introducing  deleterious  or 
poisonous  elements  into  the  blood  is  avoided. 
A  mother  might  prefer  to  have  the  graft 
removed  from  her  own  arm  for  the  sore  on 
her  child.  If  the  graft  is  to  be  removed 
from  another  person,  sanction  ought  to  be 
sought  and  distinctly  received  before  doing 
so.  Although  the  epitheliimi  is  being  con- 
stantly renewed  dmring  the  whole  Hfe  of 
the  individual,  yet  in  old  age  its  vitality 
is  somewhat  impaired,  and  it  is  not  so 
suitable  for  grafting  as  that  of  a  young 
person.  In  a  hospital,  skin  may  be  taken 
from  a  newly  amputated  limb — the  sooner 
after  removal  the  better,  though  the  epi- 
thelium has  been  known  to  have  retained 
its  vitality  for  an  hour  after  amputation, 
and  to  have  lived  on  being  grafted. 

Transplantation  of  conjunctiva  has  been 
frequently  successful.  The  transplants 
have  been  taken  from  the  conjunctiva  in 
the  lower  animals,  and  applied  to  the  eye- 
ball in  man.  The  epithelium  from  the 
mucous  membrane  of  the  lip  has  been  like- 
wise used  for  this  purpose,  it  is  said  with 
success.  The  cornea  has  been  in  a  few 
cases  transplanted  ;  on  one  occasion  at  least 
it  has  been  temporarily  successful,  the  part 
remaining  transparent  for  a  considerable 
period,  and  only  becoming  opaque  after- 
wards from  an  inflammatory  attack. 

Muscle  and  nerve  have  been  trans- 
planted, but  the  data  given  are  not  sufficient 
to  warrant  any  practical  deductions  there- 
from. 

Bone-grafting.  —  Under  this  heading 
some  include  several  distinct  processes, 
re -implantation  of  bone,  osteoplasty,  and 
bone -grafting.  The  first  of  these  consists 
in  the  replacement  in  its  original  position 
of  a  portion  of  bone  temporarily  removed 
by  operation  or  by  accident;  such  as  the 
reimplantation  of  a  disc  of  bone  elevated 
by  trephining  the  skull.  In  osteo-plastic 
operations,  a  portion  of  bone  is  detached, 
so  that  its  osseous  continuity  is  either 
wholly  or  partially  severed,  while  its  attach- 
ment to  the  soft  parts  from  which  its 
vascular  supply  is  derived  still  remains 
more  or  less  complete.    This  is  illustrated 


6i8 


Grafting 


when  one  endeavours  to  fill  up  a  deficiency 
in  a  long  bone  by  detaching  and  shifting  a 
portion  of  bone  from  the  shaft  in  the  im- 
mediate vicinity  of  the  gap,  while  a  pedicle 
of  periosteum,  or  of  the  soft  tissues,  is  left 
adherent  at  one  extremity  of  the  detached 
portion  of  bone.  Neither  of  the  foregoing 
should  be  properly  included  under  the  head- 
ing of  bone-graffcing,  that  term  being  re- 
served for  such  operations  as  involve  the 
introduction  of  a  portion  of  bone  into  the 
tissues  altogether  removed  from  its  original 
seat,  or  of  transplantation  of  osseous  tissue 
from  one  animal  to  another. 

Though  in  times  past  many  attempts 
have  been  made  to  graft  bone,  or  some  of 
its  elements,  they  have  not  been  attended 
with  practical  success  until  within  recent 
years.  In  a  paper  published  in  the  Pro- 
ceedings of  the  Royal  Society  in  May,  1881, 
entitled  '  Observations  concerning  Trans- 
plantation of  Bone,'  the  writer  referred  to  a 
case  which  he  had  of  successful  and  exten- 
sive bone-graffcing.  The  grafts  in  this  in- 
stance were  obtained  from  six  limbs  of 
three  children  who  had  to  be  operated  on 
for  tibial  anterior  curvatures,  and  a  wedge 
of  bone  was  removed  from  each  limb. 
The  grafting  was  performed  on  three  sepa- 
rate occasions,  two  wedges  being  trans- 
planted at  one  time.  These  wedges  were 
divided  into  minute  fragments,  irrespective 
of  periosteal  attachments,  and  were  placed 
in  a  sulcus  made  between  the  humeral 
muscles  of  a  boy  who  had  lost  his  humeral 
diaphysis  more  than  a  year  previously.  By 
these  numerous  grafts  the  two  epiphyses 
were  united  together  by  a  firm  shaft,  and 
the  use  of  his  arm  was  fully  restored. 

It  is  stated  that  bone  cannot  be  trans- 
planted from  one  species  to  another,  and 
though  definite  proof  to  the  contrary  is 
wanting  on  this  point,  the  writer  has  reason 
to  doubt  the  accuracy  of  the  statement. 
The  best  osseous  grafts  are  obtained  fi'om 
young  growing  bone.  Human  bone  may 
be  obtained  in  hospitals  from  limbs  which 
have  been  removed  on  account  of  accident 
or  disease.  In  cases  of  anterior  curvature 
of  the  tibia,  causing  marked  deformity,  and 
which  demand  straightening,  it  is  often 
necessary  to  remove  a  wedge  therefrom, 
and  such  wedges  may  furnish  the  material 
for  grafting.  The  preservation  of  the 
periosteum  is  not  essential  to  the  success 
of  the  graft ;  it  is  important  to  preserve  it, 
however,  owing  to  the  fact  that  in  young 
bone  it  protects  the  underlying  osteoblasts, 
and  forms  vascular  connections  with  the 
tissues  into  the  midst  of  which  it  is  trans- 
planted.    Many  portions  of  bone,  even  of 


the  deeper  layers,  and  those  occupying  li 
position  midway  between  the  medulla  and 
the  cortical  substance,  grow  well  when 
transplanted.  After  removal  of  the  bone, 
it  ought  to  be  divided  into  minute  frag- 
ments about  the  size  of  a  pea.  In  doing 
this  the  fragments  ought  not  to  be  broken 
or  crushed,  but  cleanly  cut.  If  the  bone 
about  to  be  taken  for  the  graft  be  thin  and 
vascular,  it  may  live  and  grow  in  its  trans- 
planted situation  without  having  been  so 
minutely  subdivided.  Discs  removed  from 
the  skull,  when  they  are  young  and  vas- 
cular, have  grown  when  reimplanted  after 
operation. 

When  an  osseous  graft  is  about  to  be- 
effected,  the  part  into  which  the  graft  is 
to  be  placed  ought  to  be  first  prepared. 
The  extremity  of  the  bone,  to  which  the 
graft  is  to  be  attached,  ought  to  be  re- 
freshed, and  the  aperture  between  the 
muscles  made  of  sufficient  size  to  receive 
the  osseous  firagments  without  over-dis- 
tension. After  all  bleeding  has  ceased,  the 
part  is  ready  for  the  reception  of  the  grafts. 
The  portion  of  bone  to  be  transplanted 
ought  then  to  be  struck  out  of  its  normal 
position  with  a  sharp  chisel,  and  cut  into 
small  pieces,  immediately  thereafter  placed 
in  the  sulcus  prepared  for  it,  and  the  soft 
parts  closed  over  it.  The  entire  operation 
ought  to  be  performed  under  strict  anti- 
sej^tic  precautions.  The  limb  ought  then 
to  be  fixed  and  kept  at  absolute  rest.  If 
healing  by  first  intention  is  obtained,  the 
parts  ought  to  be  tolerably  firm  at  the  ex- 
piration of  a  month,  though  it  is  better  to 
maintain  complete  rest  for  six  weeks  or  two 
months  from  the  date  of  operation.  On 
this  point,  however,  something  will  depend 
on  the  extent  of  the  graft  employed,  a  small 
one  becoming  firm  sooner  than  an  exten- 
sive one.  If  suppuration  follows,  some 
portion  of  bone  will  be  thrown  off,  and  if 
the  inflammatory  process  be  great  the 
whole  graft  may  be  shed.  One  of  the  chief 
points  in  securing  success  is  obtained  when 
the  wound  heals  without  suppuration. 

The  grafting  of  periosteum  and  of  the 
medulla  of  bone  have  both  been  experi- 
mentally successful  in  the  lower  animals ; 
but  the  data  derived  fi*om  these  observa- 
tions are  neither  so  clear  as  to  warrant 
definite  conclusions  being  formulated  ft'om 
them,  nor  sufficient  to  establish  their  prac- 
tical utility.  It  is  difficult  to  see  in  what 
way  either  of  these  elements  would  equal 
the  efficiency  of  bone-grafts  for  practical 
purposes. 

Sponge-geafting. — With  a  view  of  ex- 
pediting  the    healing   of  deep  wounds  in 
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which  there  has  been  a  loss  of  tissue,  Dr. 
Hamilton  of  Edinburgh  introduced  the 
practice  of  what  he  called  '  Fponge-graft- 
ing.'  The  sponge  to  be  used  is  previously 
prepared  by  steeping  it  in  dilute  nitro- 
muriatic  acid,  to  dissolve  the  silicious  and 
calcareous  salts ;  and  when  this  has  been 
effectually  accomphshecl,  the  sponge  is 
washed  in  dilute  ammonia  or  potash,  to 
remove  all  excess  of  acid.  It  is  then  placed 
in  a  5  per  cent,  solution  of  carboUc  acid, 
to  render  it  aseptic,  and  it  is  stored  in 
the  same  until  required.  A  thin  section 
of  sponge  prepared  in  this  way,  Dr.  Hamil- 
ton recommends  to  be  placed  over  such 
granulation-surfaces  as  are  below  the  level 
of  the  skin,  with  the  view  of  affording  a 
support  for  the  blood-vessels  of  the  granu- 
lation-tissue which  would  push  their  way 
into  the  interstices,  and  so  fill  up  the  cavity, 
the  sponge  eventually  becoming  absorbed. 
He  further  recommends  that,  when  one 
piece  of  sponge  has  been  covered  by 
granulations,  another  may  be  appHed  on 
the  surface  until  the  granulation-tissue 
reaches  the  proper  level.  Dr.  Hamilton 
relates  cases  in  which  he  beheves  that  this 
process  hastened  the  healing  of  the  sores, 
and  a  few  cases  have  been  reported  by 
other  surgeons,  all  of  them  tending  to  prove 
that  the  so-called  '  sponge  grafting '  is  a 
successful  means  of  healing  such  sores. 
The  writer  has  carefully  experimented  in 
this  direction,  and,  however  interesting  as 
a  physiological  phenomenon  the  penetration 
of  the  decalcified  sponge  by  granulation- 
tissue  may  be,  his  observations  have  not 
led  him  to  believe  that  the  sponge  hastened 
the  healing  of  the  sore,  while  in  some  in- 
stances it  distinctly  retarded  it. 

William  Macewen. 

GRANULAR  OPHTHALMIA.    See 

Conjunctiva,  Diseases  of  the. 

GRAVES' DISEASE.  SeeExo^hthal- 
mic  Goitre,  under  Thyroid  Gland. 

GREENSTICK    FRACTURE.     See 

Fractures. 

GROIN. — The  groin  is  the  site  of  many 
important  injuries  and  diseases,  forming 
as  it  does  the  junction  of  the  abdomen, 
pelvis,  and  thigh;  and  being  the  seat  of 
four  forms  of  hernia — inguinal,  femoral, 
obturator,  and  ventral — and  of  many 
varieties  of  abscess  and  tumour. 

Stretching  between  the  anterior  superior 
spine  of  the  ilum  and  the  pubic  spine  is 
Poupart's  Hgament.  Below  this  is  a  hol- 
low, corresponding  superficially  to  Scarpa's 


triangle  in  the  dissected  part.  Beneath  the 
ligament  is  the  pubic  bone :  and  between 
the  two,  passing  from  the  abdomen  to  the 
thigh,  are  the  psoas  and  ihacus  muscles ; 
the  femoral  artery  and  vein;  the  anterior 
crural,  me  crural  branch  of  the  genito- 
crural,  and  the  external  cutaneous  nerves. 

Deeper  than  the  horizontal  ramus  of 
the  pubic  bone,  and  under  the  pectineus 
muscle,  is  the  opening  whence  obturator 
hernia  escapes  from  the  pelvis.  Above 
Poupart's  ligament  is  the  inguinal  caEtal, 
with  the  internal  ring  half  an  inch  above 
the  middle  of  Poupart'sl'igament,  and  the  ex- 
,  temal  ring  above  and  internal  to  the  pubic 
'  spine.'  The  femoral  ring  is  immediately 
below  and  external  to  this  bony  process. 
The  inguinal  canal  is  concerned  in  hernia, 
various  forms  of  hydrocele,  undescended 
testicle,  misplaced  ovary,  varix  and  fatty 
tiunour  of  the  cord.  The  superficial  fascia 
over  the  groin  is  disposed  in  two  layer*— 
the  subcutaneous  fatty,  and  the  deeper 
membranous,  the  latter  being  firmly  at- 
tached to  Poupart's  Hgafnent. 

An  inch  and  a  half  below  and  external 
to  the  pubic  spine  is  the  saphenous  open- 
ing. The  crural  sheath  has  three  compajt- 
ments :  the  outer,  lodging  the  femoral  artery ; 
the  middle  one,  the  vein  ;  and  the  innermost 
— called  the  crural  canal — a  pellet  of  fat  and 
a  lymphatic  gland.  Femoral  hernia  occu- 
pies the  last-named  space.  Between  the 
layers  of  the  superficial  fascia  are  some 
blood-vessels,  and  lymphatic  glands  and 
vessels.  The  lymphatic  glands  of  the  groin 
are  arranged  in  two  primary  sets,  superficial 
and  deep.  The  former  consist  of  a  hori- 
zontal series  along  Poupart's  ligament,  and 
a  vertical  in  Scarpa's  triangle.  The  deep 
set  lie  in  the  crural  sheath  beside  the  vein. 
A  bursa  lies  between  the  ilio-psoas  muscle 
and  the  capsule  of  the  hip-joint.  It  may 
communicate  with  the  synovial  membrane 
of  the  articulation. 

In  the  diagnosis  of  diseases  and  in- 
juries of  the  groin  it  is  important  to  de- 
termine whether  the  lesion  is  entirely 
confined  to  the  part,  or  is  connected  with 
some  other  region  either  by  continuity  of 
soHd  tissue,  by  lymphatic  vessels,  or  by  a 
wider  channel,  as  in  psoas  abscess  and 
hernia.  Immediate  locaUsation  is  a  further 
aid  in  estimating  the  natm'e  of  a  given 
case ;  thus,  a  swelling  above  Poupart's  liga- 
ment is  suggestive  of  an  enlai'ged  gland,  an 
undescended  testicle,  funicular  hydrocele, 
and  thickening  of  the  cord. 

Isolated  nodular  elevations  of  the  sJcin 
indicate  enlargement  of  the  subjacent  lym- 
phatic glands.    Nodulation  en  masse  points 
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to  a  conglomeration  of  swollen  glands,  or  to 
a  lobulated  tmnour. 

Congestion  of  the  sJcin  shows  that  the 
circulation  in  it  is  impeded.  If  the  red- 
ness is  diffased,  it  may  be  concluded  that 
the  morbid  process  has  involved  the  skin. 
Distension  of  the  cutaneous  veins  proves 
that  there  is  deep-seated  obstruction  from 
compression  or  plugging  of  blood-vessels. 

Flexion  of  the  thigh  is  common  to  all 
painful  affections  of  the  groin.  Fixed 
rigidity  in  this  position  is  generally  due  to 
hip-joint  disease,  or  deep-seated  suppuration 
from  any  other  source ;  it  shows  that  the 
soft  part's  have  undergone  atrophic  shorten- 
ing. Transient  flexion  is  entirely  owing 
to  spastic  contraction  of  the  muscles.  Taken 
alone  it  is  of  Uttle  use  in  diagnosis,  as  it 
may  be  caused  by  a  variety  of  pathological 
states.  It  disappears  under  the  influence 
of  an  anaesthetic. 

A  pulsating  tumour  in  Scarpa's  triangle 
is  probably  an  aneurism,  or  a  vascular 
malignant  growth ;  possibly  a  solid  or  fluid 
swelling,  with  pulsation  communicated  from 
the  femoral  artery. 

If  the  tumour,  after  being  emptied  by 
compression,  refiUs  suddenly  with  a  thud, 
and  the  bruit,  when  present,  is  conducted 
for  some  distance  along  the  main  artery, 
and  the  pulsation  is  markedly  expansile,  it 
is  an  aneurism.  But  when  an  aneurism  is 
largely  fiUed  with  clot,  especially  if  it  has 
ruptured,  and  the  sweUing  is  thereby  more 
diffuse,  its  density  is  greater,  whilst  the 
bruit  and  thrill  may  be  aboHshed  and  the 
pulsation  reduced  to  a  minimum.  Atten- 
tion must  then  be  directed  to  the  previous 
history  of  the  case.  The  pulsation  of  a 
maUgnant  growth  is  constant  and  progres- 
sive. Dilatation  of  other  arteries  would 
afitord  a  strong  presumption  in  favour  of 
aneurism. 

Dilatation  of  the  superficial  veins,  with 
pulsation,  bruit,  and  thriU,  are  the  signs  of 
arterio -venous  aneurism. 

A  swelling  which  has  previously  pul- 
sated, and  subsequently  become  red  and 
painftd,  is  probably  an  aneurism  with  in- 
flammation or  suppuration  about  the  sac. 
It  must  not  be  mistaken  for  an  abscess 
with  communicated  pulsation.  To  avoid 
this,  the  various  sources  of  abscess-forma- 
tion should  be  carefully  explored. 

A  non-pulsating,  reducible  swelling, 
giving  an  impulse  on  coughing,  is  either 
hernia,  abscess — psoas,  e.g. — or  varix.  If  it 
is  resonant  on  percussion,  elastic,  and  sud- 
denly reducible  under  pressure,  it  is  hernia. 
The  exact  nature  of  the  rupture  is  told 
generally  by  the  situation  of  the  swelling. 


and  especially  by  the  position  of  its  neck. 
Thus  if  the  hernia  be  Hmited  above  *by 
Poupart's  ligament,  it  is  either  femoral  or 
obturator  ;  if  bounded  below  by  that  struc- 
ture it  is  inguinal  or  ventral.  The  elasticity 
and  resonance  on  percussion  differentiate 
an  inguinal  hernia  confined  to  the  canal, 
from  an  enlarged  gland  or  swollen  unde- 
scended testicle ;  whilst  resonance  on  per- 
cussion and  sudden  reduction  by  pressure 
distinguish  it  from  encysted  hydrocele  of 
the  cord.  If  the  neck  of  the  hernia  lies 
immediately  above  and  internal  to  the 
pubic  spine,  the  rupture  is  inguinal.  The 
neck  of  a  femoral  hernia  is  situated  just 
outside  and  below  the  pubic  spine.  It  is 
very  important  to  note  this  fact,  because  it 
is  not  uncommon  for  a  femoral  hernia,  after 
it  has  escaped  from  the  saphenous  opening, 
to  turn  upwards  over  Poupart's  ligament 
and  so  simulate  an  inguinal  rupture.  In 
such  cases  the  swelling  passes  outwards  as 
a  rule,  but  it  may  travel  inwards  and  com- 
pletely overlap  the  external  abdominal  ring. 

Roundness  of  contour  is  suggestive  of 
a  femoral  hernia,  whilst  an  oval  outline  is 
presumptive  evidence  of  a  bubonocele. 

A  small,  hard,  tender,  and  painful  swell- 
ing, at  the  site  of  the  crural  canal,  is  either 
an  inflamed  lymphatic  gland  or  a  femoral 
hernia.  Palpation  alone  may  fail  to  dis- 
tinguish them.  The  signs  of  incarceration 
or  strangulation — pain  in  the  belly,  vomit- 
ing, and  obstruction  of  the  bowels — when 
present  suffice  for  the  diagnosis,  but  they 
may  be  imperfectly  developed  and  thus 
equivocal.  Then,  in  the  absence  of  enlarge- 
ment of  contiguous  glands,  the  part  must 
be  cut  down  upon  and  recourse  had  to 
direct  inspection. 

A  lobulated  painless  swelhng,  devoid  of 
impulse  on  coughing,  and  possessed  of 
considerable  soHdity,  is  probably  a  fatty 
tu7nov/r.  A  femoral  epiplocele  is  usually 
painful  on  manipulation. 

A  slight  fulness  in  Scarpa's  triangle,  ac- 
companied by  pain  referred  to  some  part  of 
the  obturator  nerve,  and  by  the  symptoms 
of  obstruction  of  the  bowels,  points  to  06- 
turator  hernia.  The  absence  of  swelling 
does  not  negative  the  diagnosis,  for,  in  the 
majority  of  recorded  cases,  the  existence  of 
a  tumour  was  not  ascertained  during  Ufe. 
A  careful  comparison  of  both  limbs  should 
be  made,  and  the  pelvis  examined  per  rectum 
or  per  vaginam,  and,  if  necessary,  the  ob- 
turator foramen  must  be  explored — by  in- 
cision through  the  thigh,  or  by  opening  the 
abdominal  cavity. 

A  resonant  swelling,  which  expands  and 
becomes  more  tense  on  coughing,  situated 
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above  Poupart's  ligament,  but  not  occupy- 
ing the  inguinal  canal,  is  a  ventral  hernia. 
The  history  of  the  bursting  of  a  pelvic  ab- 
scess, or  of  ligature  of  the  external  iliac 
artery,  the  presence  of  a  cicatrix,  and  the 
condition  of  the  femoral  artery,  afford  cor- 
roborative evidence. 

A  soft  swelling  at  the  upper  and  inner 
part  of  the  thigh — one  which  diminishes  in 
size  or  disappears  without  gurgle  or  slip  on 
^^levation  of  the  limb,  and  on  the  applica- 
tion of  sUght  pressiure — which  returns  of 
itself  when  the  limb  is  pendent,  even  though 
compression  be  maintained  over  the  crural 
ring  and  psoas  tendon,  is  varix  of  the 
saphenous'  vein.  The  tributary  branches 
are  usually  much  dilated. 

As  regards  the  degree  of  impulse  on 
coughing,  it  may  be  said  that  it  is  most 
forcible  in  hernia  and  least  in  varix.  It 
varies  in  different  cases  of  reducible  abscess, 
according  to  the  consistence  of  the  pus  and 
the  width  of  the  neck  beneath  Poupart's 
ligament.  In  some  it  is  quite  manifest,  in 
others  it  is  dijBficult  to  obtain. 

The  tumour  is  solid,  non-pulsating,  and 
irreducible.  It  probably  consists  of  (1)  en- 
larged lymphatic  glands,  (2)  some  form  of 
new-growth,  or  (3)  an  undescended  testicle. 

If  the  swelling  is  multiple,  and  situated 
along  Poupart's  ligament,  or  in  the  course 
of  the  femoral  vessels,  it  is  glandular  in 
nature.  Then,  if  no  lesion  exists  in  the 
associated  lymphatic  vessels,  the  enlarge- 
ment is  almost  certainly  owing  to  some 
constitutional  state  —  syphilis  (excluding 
local  infection),  scrofula,  or  Hodgkin's 
disease. 

The  history  of  past  infection,  and  the 
existence  of  other  signs  of  syphilis,  afford 
the  required  corroborative  evidence  on  this 
head.  The  youth  of  the  patient,  and  the 
past  or  simultaneous  affection  of  other 
tissues,  such  as  caries  of  bone,  joint-disease, 
•&c.,  point  to  scrofulosis. 

If  the  tumour  is  of  considerable  size, 
and  other  groups  of  glands — axillary,  cer- 
vical, &c. — are  affected,  it  is  a  lymphade- 
noma.  Excess  of  leucocytes  in  the  blood 
and  increase  of  the  splenic  dulness  con- 
firm the  diagnosis.  Suppuration  and  peri- 
adenoid  induration  are  most  marked  in 
ecroftda,  least  in  lymphadenoma.  Strain 
is  not  an  infrequent  cause  of  swelling  of 
the  inguinal  glands. 

If  irritation  of  the  peripheral  lymphatics 
is  discoverable,  the  glandular  swelling  is 
termed  a  huho.  This  is  said  to  be  sympa- 
thetic when  it  is  consecutive  to  acute  in- 
flammation, as  from  a  chancre  or  a  heel- 
,gaU.  is  accompanied  by  pain  and  tenderness, 


and  shows  a  tendency  to  suppurate.  Hard, 
painless,  freely-movable  glands  constitute 
indolent  huho ;  and,  fi:om  their  prevailing 
size  and  shape,  they  are  termed  amygda- 
loid. The  glands  are  welded  into  a  confused 
mass  from  perilymphatic  exudation.  They 
are  breaking  down  at  several  points,  and 
the  subject  is  of  strumous  habit.  This  is 
scrofulous  huho. 

Cancerous  disease — e.g.  epithehoana  of 
the  penis  or  scrotum — is  propagated,  sooner 
or  later,  to  the  glands  next  in  order ;  it  also 
gives  rise — notably  when  ulceration  has 
commenced — to  simple  irritative  enlarge- 
ment. The  differential  diagnosis  of  the 
two  conditions  in  the  early  stage  is  difficult. 
If  removal  of  the  primary  growth  is  fol- 
lowed by  marked  subsidence  of  the  sympa- 
thetic swelling  it  may  be  concluded  that  the 
latter  is  benign ;  if,  on  the  other  hand,  the 
glands  are  very  hard,  massive,  and  a  por- 
tion of  it  ulcerated,  the  huho  is  malignant. 

The  non-glandular  solid  tumou/rs  of 
the  groin  include  lipoma,  osteoma,  enchon- 
droma,  carcinoma  of  the  skin,  and  malignant 
connective-tissue  tumours,  either  purely  sar- 
comatous or  composite — e.g.  myxo-sarcoma, 
osteo-sarcoma,  &c.  The  special  features  of 
each  are  given  fully  elsewhere.  If  the 
tumour  is  freely  movable,  of  doughy  con- 
sistence, and  lobulated,  it  is  a  lipoma ;  and 
the  diagnosis  is  all  the  more  certain  if  it 
is  found  that  the  growth  has  travelled  from 
its  original  position.  Or,  the  tumour  is  very 
hard,  perhaps  distinctly  lobulated;  it  is 
fixed  to  the  epiphysis  of  the  femur  or  to  the 
pelvis,  either  at  the  symphysis  or  sacro-iliac 
synchondrosis.  It  is  an  enchondroma^  or, 
less  probably,  an  osteoma. 

Enlargement  and  rigidity  of  a  muscle 
or  tendon,  especially  near  its  attachment, 
is  probably  owing  to  ossification  from  strain. 
The  adductor  longus  is  pecuHarly  prone  to 
this  change.     See  Eider's  Bone. 

There  is  a  swelling  at  the  site  of  the 
inguinal  canal ;  it  gives  the  '  testicular  sen- 
sation '  on  pressure,  and  the  testicle  is 
absent  from  the  scrotum.  It  is  a  case  of 
undescended  testicle.  Its  solidity  and  want 
of  translucency  distinguish  it  from  encysted 
hydrocele.  The  absence  of  impulse  on 
coughing,  and  of  resonance  on  percussion, 
prevent  its  being  mistaken  for  buhonocele. 
Partial  descent  of  the  testicle  predisposes  to 
hernia ;  it  is  important,  therefore,  to  bear 
in  mind  the  possible  association  of  the  two. 

A  swelling  in  the  groin  which  is  marked 
by  enlargement  and  accession  of  pain  at 
the  menstrual  period,  is  very  likely  to  be 
due  to  an  ovary  occupying  the  inguinal 
canal. 
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Several  fluid  tumours  remain  for  con- 
sideration, viz.: — I.  Cysts,  (a)  Enlarged 
bursa ;  (|3)  sebaceous  tumour ;  (y)  encysted 
hydrocele  of  the  cord;  (8)  hygroma;  (e) 
hydatid  cyst.  II.  Diffuse  hydrocele  of  the 
Gord.  III.  Effusion  into  the  hip-joiat. 
IV.  Abscess. 

If  the  tumour  is  situated  over  the  hip- 
joint,  and  it  is  rendered  more  painful  by 
abduction  and  extension  of  the  Hmb,  but 
not  by  percussioEJ  of  the  heel  or  great  tro- 
chanter, it  is  probably  caused  by  effusion 
into  the  bursa  between  the  capsule  of  the 
hip -joint  and  the  psoas  tendon,  and  not  by 
distension  of  the  articular  capsule. 

A  sebaceous  tumour  simulates  chronic 
abscess  and  Hpoma.  To  differentiate  them, 
it  must  be  ascertained  if  the  swelling  is 
lobulated,  and  the  signs  of  local  inflamma- 
tion and  the  causes  of  glandular  abscess 
must  be  looked  for.  In  case  of  doubt  a  trocar 
and  canula  should  be  used. 

A  small  tense  and  elastic  swelling  in  the 
inguinal  canal,  which  is  ftossibly  fluctuating 
and  translucent,  and  is  without  resonance 
on  percussion  or  impulse  on  coughing,  is 
an  encysted  hydrocele  of  the  cord.  It  has 
to  be  diagnosed  from  bubonocele,  hernia, 
and  undescended  testis. 

If  the  tumour  dates  from  birth,  and 
yields  a  clear  lymph  on  puncture,  it  is  a 
congenital  hygroma.  It  may  be  purely 
cystic,  or  partly  cystic  and  partly  solid. 
It  may  be  soft  and  puffy  to  the  touch,  or 
more  or  less  tense  and  elastic,  and  its  out- 
hne  may  be  distinct  and  even,  or  indefinite 
and  irregular. 

If  the  tumour  is  marked  by  chronicity 
and  painlessness,  and  the  fluid  drawn  from 
it  is  clear,  of  low  specific  gravity,  and  free 
from  albumin,  it  is  an  hydatid  cyst.  The 
finding  of  booklets,  echinococci,  or  secon- 
dary cysts  in  the  fluid,  settles  the  dia- 
gnosis. 

Diffuse  hydrocele  of  the  cord  may  be 
reducible  or  irreducible.  If  reducible,  the 
fluid  flows  steadily  back  under  pressure ; 
there  is  not  the  sHp  or  gurgle  as  in  reduc- 
tion of  a  hernia.  If  irreducible,  it  is  marked 
by  fluctuation,  absence  of  resonance,  and 
possibly  by  translucency. 

The  chief  varieties  of  abscess  in  the 
groin  are — (1)  Lymphatic  and  perilym- 
phatic ;  (2)  Psoas  and  iliac,  including  peri- 
typhhtic  and  perinephritic  ;  (3)  Articular  and 
extra- capsular.  Some  of  these  are  acute, 
others  chronic.  The  majority  of  the  first 
group  are  consecutive  to  irritation  in  the 
corresponding  lymphatic  areas. 

If  the  tumour  is  reducible,  and  con- 
tinuous fluctuation  can  be  obtained  above 


and  below  Poupart's  ligament,  whilst  the 
spine  shows  angular  curvature,  it  is  an. 
ordinary  psoas  abscess.  There  may  be  one 
on  each  side,  and  the  two  may  communi- 
cate across  the  bodies  of  the  vertebrae. 

An  iUac  abscess  may  originate  in  the 
fossa  of  the  same  name,  in  the  true  pelvis^ 
or  about  the  kidney.  These  regions  should 
be  carefully  explored.  A  jpericcBcal  abscess- 
is  usually  accompanied  by  the  symptoms  of 
obstruction  of  the  bowels,  and  is  commonly 
due  to  fgecal  impaction. 

It  is  difficult  to  diagnose  with  certainty 
suppuration  \vitbia  and  immediately  with- 
out the  hip-joint.  Pain  on  passive  move- 
ment and  percussion  is  generally  greater  in 
the  former  case. 

Augustus  J.  Pepper. 


GUINEA-WORM. 

DINENSIS. 


See  FiLARiA  Me- 


GUM -BOIL. — This  is  an  inflammation,, 
usually  running  on  to  suppuration,  about 
the  apex  of  the  root  of  a  tooth,  which  comea 
to  be  enclosed  in  an  abscess  sac  adherent  to 
it  at  a  httle  distance  from  its  end.  The  pus 
from  this  abscess  is  very  often  evacuated 
through  the  pulp-canals,  the  pulp  being 
almost  invariably  dead  and  decomposed  in 
cases  of  gum-boil ;  but  there  is  always  some 
inflammation  of  the  bone  and  periosteunx 
overlying  it,  and  if  the  exit  via  the  pulp- 
chamber  is  not  very  free,  the  pus  eats 
through  the  alveolar  plate  and  appears  on 
the  surface  of  the  gum,  with  more  or  lesa- 
swelling ;  hence  the  name  gum-boil. 

The  cause  of  the  inflammation  is,  in  the 
vast  majority  of  instances,  the  escape  from 
the  pulp-chamber  of  the  products  of  the 
decomposition  of  the  pulp  or  of  other  mat- 
ters which  have  found  their  way  into  the> 
vacant  pulp-chamber,  thus  makmg  a  poi- 
soned wound  at  the  apex  of  the  root. 
The  amount  of  pain  and  disturbance  ia- 
pretty  directly  proportionate  to  the  degree 
of  confinement  of  the  inflammatory  pro- 
ducts, so  that  the  first  thing  to  be  done  in 
the  way  of  treatment  is  to  open  the  tooth 
up  freely  and  syringe  it  out,  so  as  to  enable 
the  pus  to  well  up  through  it,  and  to  lance 
the  gum  deeply  if  it  be  much  swollen.  A 
gum-boil  is  in  the  best  position  for  healing 
when  there  is  an  exit  by  way  of  the  gum 
as  well  as  through  the  root- canals ;  and  if 
several  drops  of  creosote,  or  other  powerful 
antiseptic,  can  be  pumped  in  through  the 
tooth  so  as  to  find  its  way  out  through  the 
opening  on  the  gum,  the  abscess  wiU  usually 
heal  immediately.  When  the  inflammatory 
state  has  quite  passed  off,  the  tooth  should' 
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be  sealed,  so  as  to  prevent  the  access  of 
foreign  matters  by  way  of  the  pulp-canals ; 
but  it  is  not  enough  merely  to  fill  the  cavity 
of  decay,  the  root-canals  must  also  be  solidly 
filled  or  the  abscess  will  soon  recur,  per- 
haps from  the  accimiulation  of  serum  in  the 
canals  and  its  subsequent  decomposition. 

If  left  to  itself,  relief  is  afforded  by  the 
escape  of  the  matter,  which  from  time  to 
time  re-forms,  and  a  permanent  fistulous 
opening  remains  in  the  gum ;  ultimately 
the  end  of  the  root  becomes  rough  and  more 
or  less  absorbed,  so  that  the  tooth  gets 
loose.  When  the  roots  of  a  tooth  are  so 
long  as  to  reach  beyond  the  reflection  of 
the  mucous  membrane  on  to  the  cheek, 
there  is  much  more  danger  of  the  abscess 
bursting  on  the  cheek  or  beneath  the  chin. 
If  this  threatens,  every  endeavour  should 
be  made  t©  get  a  firee  opening  through  the 
tooth,  and  the  skin  should  be  supported  by 
painting  with  collodion,  &c. ;  it  need  hardly 
be  said  that  under  no  circumstances  should 
a  poultice  be  applied  externally,  though  a 
small  bread  poultice  laid  in  between  the 
cheek  and  the  gum  is  soothing  and  useful. 
SKght  degrees  of  inflammation,  short  of 
suppuration,  may  be  treated  by  painting 
the  gums  with  iodine,  or  with  tincture  of 
aconite ;  sometimes  a  mixture  of  these  in 
equal  parts  is  applied  with  benefit. 

In  cases  of  exceptional  severity,  necrosis 
of  portions  of  the  alveolar  processes  may 
ensue ;  or  suppuration  of  the  lymphatic 
glands  ;  or  pus  may  buirow  down  the  neck ; 
or  enter  the  antrum,  and  set  up  suppuration 
there.  Pyaemia  and  death  have  occasionally 
resulted  from  Alveolar  Abscess. 

Charles  Tomes. 

GUMMA. — It  might  be  weU  perhaps 
that  this  term  should  pass  out  of  surgical 
use,  for  it  is  exceedingly  diflScult  to  define 
it  or  to  state  to  what  conditions  it  should 
be  restricted.  Conventionally,  it  is  used 
for  any  chronic  swelling  occurring  in  con- 
nection with  syphilis.  Formerly  its  use 
was  limited  by  many  to  tumour-like  in- 
durations occurring  in  the  cellidar  tissue 
and  viscera  in  the  tertiary  stage ;  but  it  is 
now  not  infrequently  applied  to  papules 
and  tubercles  developed  in  the  skin  at 
much  earlier  periods ;  and  histologists  can 
draw  no  line  of  distinction  between  the 
chronic  sclerosis  which  attends  the  primary 
lesion  of  syphilis  and  those  of  its  later 
stages. 

A  gumma,  it  may  be  said,  always  begins 
in  cellular  tissue,  and  is  always  slow  in  its 
development.  In  its  later  stages  it  is  often 
attended  by  inflammation,  which  may  cause 


the  skin  to  give  way  over  it,  and  may  ex- 
pose a  mass  of  sloughy  tissue  which  has 
aptly  been  compared  to  sodden  wash-leather. 
In  degree  of  hardness  gummata  vary  very 
much,  and  the  close  similarity  to  new  growth 
which  they  sometimes  present  is  such  as  to 
make  diagnosis  very  difficult.  The  cer- 
tainty and  rapidity  with  which  they  yield 
to  the  use  of  iodide  of  potassium  are,  how- 
ever, such  that  the  diagnosis  and  cure  are 
not  infrequently  simultaneously  effected. 

It  is  when  they  are  met  with  in  the  sub- 
stance of  the  tongue  or  in  that  of  a  volun- 
tary muscle  that  gummata  are  most  likely 
to  be  mistaken  for  new  growths.  In  these 
situations  they  are  not  infrequently  exceed- 
ingly slow  in  their  processes  of  change,  and 
very  firm  in  structure.  The  tendency  to 
break  down  or  suppurate  varies  very  much 
in  different  parts.  When  suppuration  occurs, 
it  is  to  be  understood  that  it  takes  place 
around,  rather  than  actually  in,  the  tissue 
involved.  The  latter  may,  however,  break 
down  and  disintegrate,  or  may  be  detached 
by  exfoliation.  Indeed,  when  an  abscess 
occurs  in  connection  with  a  gumma,  it  is 
almost  always  accompanied  by  a  slough  or 
sequestrum.  When  a  gumma  has  ulcer- 
ated the  diagnosis  firom  new-growth  of  a 
malignant  character  may  sometimes  still 
remain  very  difficult,  and  especially  is  this 
the  case  in  gummatous  ulcers  of  the  tongue. 
The  undermined  edges,  the  sloughy  base, 
and  the  entire  absence  of  anything  like 
warty  outgrowth,  will,  however,  generally 
suffice  as  grounds  for  a  decision.  If  they 
do  not,  a  short  course  of  full  doses  of  the 
iodide  of  potassium  may  be  tried.  As  a 
rule,  when  a  gumma  undergoes  resolution 
by  treatment  it  disappears  entirely,  leaving 
little  or  no  thickening  of  the  part;  but 
occasionally,  and  especially  in  connection 
with  the  periosteum,  some  permanent  scle- 
rosis results.  Even  in  connection  with 
bones,  however,  the  completeness  of  the 
final  resolution  of  very  chronic  and  very 
firm  lumps  is  often  most  remarkable. 

Although  iodide  of  potassium,  as  a  rule, 
displays  its  power  most  definitely  and 
rapidly  in  reference  to  all  stages  of  the 
gummatous  process,  there  are  some  cases 
which  yield  to  mercury  even  more  quickly 
than  to  it,  and  a  few  in  which  the  latter 
will  succeed  when  it  has  failed.  Especially 
is  the  latter  the  case  in  certain  indurations 
of  periosteum  of  bone,  which  will  yield  to 
nothing  but  the  fuU  mercurial  influence. 
In  the  treatment  of  ulcers  from  gummata 
which  have  broken  down,  local  remedies 
are  of  great  importance,  and  in  many  in- 
stances will  alone  suffice  for  cure.  Amongst 
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these  iodoform  is  the  chief.  But  not  in- 
frequently a  free  cauterisation  with  the 
acid  nitrate  of  mercury  will  even  yet  more 
rapidly  produce  healthy  action.  The  process 
of  repair  under  appropriate  treatment  is 
usually  rapid  and  complete.  The  scar  left 
is  often  more  or  less  peculiar,  owing  to  the 
large  amount  of  cellular  tissue  which  may 
have  been  destroyed.  In  like  manner,  when 
a  gumma  in  one  of  the  viscera  undergoes 
absorption,  an  internal  cicatrix  with  surface 
depression  is  the  common  result. 

Gummata  have  been  recognised  in 
almost  all  the  viscera.  They  are  common 
in  connection  with  the  testis,  the  liver,  and 
the  cerebral  meninges.  When  occurring  in 
the  substance  of  the  lung  they  lead  to  what 
is  known  as  syphilitic  phthisis,  and  both 
here,  and  in  connection  with  the  muscular 
substance  of  the  heart,  they  are  occasional 
causes  of  deaths  directly  from  syphiHs.  In 
most  of  the  positions  just  named,  however, 
their  recognition  and  treatment  concern 
medical  rather  than  surgical  practice. 

Amongst  the  peculiar  forms  of  gnmma 
may  be  mentioned  those  which  develop  in 
connection  with  the  venous  and  lymphatic 
systems.  In  the  late  stages  of  tertiary 
syphilis  we  not  infrequently  witness  a 
tendency  to  induration  round  the  cellular 
tissue  of  the  veins  of  the  lower  extremity, 
especially  if  these  have  been  previously  in 
a  diseased  condition.  Lumps  of  induration, 
elongated  in  form,  may  be  met  with  at 
more  than  one  place  on  the  same  leg,  and 
they  may  extend  and  become  confluent, 
producing  a  large  cake-like  mass.  Some  of 
the  most  troublesome  ulcers  we  encounter 
in  the  leg  are  the  result  of  periphlebitic 
gummata.  "When  the  lymphatic  system  is 
affected  we  sometimes  meet  with  Httle  shot- 
like swellings,  developed  at  variable  posi- 
tions in  the  course  of  lymphatic  trunks. 
These  are  often  very  slow  in  their  develop- 
ment, and  remain  for  long  without  breaking 
down.  They  may  occur  at  almost  any 
stage  of  syphilis,  but  are  less  common  in 
the  later  ones,  and  they  appear,  so  far  as 
the  writer's  experience  has  gone,  to  be  more 
influenced  by  mercury  than  iodide  of  potas- 
sium. 

Histologically,  a  gumma  consists  of  what 
is  known  as  granulation  tissue,  its  softness 
or  induration  varying  with  the  proportion 
of  its  cells.  When  its  fluid  constituents  are 
abimdant  it  presents  on  section  a  soft  gela- 
tinous appearance,  from  which  its  name  is 
derived.  Jonathan  Hutchinson. 

GUMS,  Affections  of  the.— Hyper- 
trophy OF  THE  Gums  occurs  as  a  congenital 


affection,  and  many  cases  of  it  have  been 
recorded.  In  the  Me dico-Chirurgical  Tran- 
sactions, vol.  Ivi.,  is  a  record  of  three 
children  of  one  family,  who  all  presented 
hypertrophy  of  the  gums,  and  were  also  the 
subjects  of  molluscum  fibrosum.  All  three 
children  were  of  weak  intellect.  The  writer 
brought  before  the  Odontological  Society  of 
Great  Britain,  in  1878,  two  remarkable 
cases  of  hypertrophy  of  the  gums,  one  in 
a  child  of  five  years,  and  the  other  in  a 
young  man  of  twenty-six.  In  the  child, 
the  hypertrophy  was  general,  involving  the 
whole  of  the  gums  of  both  jaws  ;  but,  in 
the  young  man,  it  was  partial,  being  con- 
fined to  the  gum  and  alveolus  of  the  right 
side  of  the  lower  jaw,  from  the  right  wisdom 
tooth  to  the  left  canine. 

A  cure  was  effected  in  both  cases  by 
removing  the  affected  alveolus  with  the 
contained  teeth,  by  means  of  powerfiil 
cutting  forceps,  and  nothing  less  severe  is 
effectual,  since  it  has  been  shown  by  Mr. 
Charles  Tomes  that,  in  these  cases,  the 
disease  dips  into  the  socket  of  the  teeth, 
and  that,  therefore,  mere  paring  away  of 
the  redundant  gum  does  not  effect  a  cure. 

A  ncevoid  condition  of  the  gum  is  occa- 
sionally met  with  as  a  congenital  affection, 
and  co-existent  with  extensive  port-wine 
staining  of  the  face.  In  an  otherwise 
healthy  young  woman,  the  naevoid  growth 
appeared  to  take  on  greater  activity  with 
each  pregnancy,  and  the  writer  removed  the 
vascular  outgrowth  on  two  or  three  occa- 
sions, applying  the  actual  cautery  fireely  for 
the  arrest  of  haemorrhage. 

A  vascular,  non-congenital  tumour  of 
the  gum  may  originate  fi:om  irritation  of 
the  teeth,  especially  in  the  region  of  the 
incisors.  When  small,  these  growths  may 
be  treated  with  caustics,  but,  if  large,  and 
causing  haemorrhage,  they  should  be  re- 
moved, and  the  surface  from  which  they 
grew  be  touched  with  the  actual  cautery. 

Polypus  of  the  Gum,  or  simple  hyper- 
trophy due  to  irritation,  is  not  uncommon 
in  the  neighbourhood  of  decayed  teeth,  or 
when  an  accumulation  of  tartar  has  been 
allowed  to  take  place. 

The  affection,  when  of  considerable  size, 
may  resemble  epulis,  but  differs  from  it  in 
being  unconnected  with  the  periosteum, 
and  hence  requires  much  milder  treatment. 
The  removal  of  the  tartar  or  the  decayed 
teeth  and  the  use  of  an  astringent  wash  are 
sufficient  treatment  in  most  cases,  and  if 
the  growth  is  large  it  is  generally  pedun- 
culated, and  therefore  readily  snipped  off 
with  scissors,  or,  if  sessile,  may  be  cut  off 
and  cauterised  with  ^Paquelin's  cautery. 
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Gingivitis,  or  inflammation  of  the 
gums,  is  a  common  affection  in  infants  who 
are  cutting  their  teeth.  The  mouth  is  hot 
and  tender,  there  being  a  constant  dribbUng 
of  saUva,  and  the  child's  health  is  interfered 
with  by  the  loss  of  rest  and  by  diarrhoea, 
and  possible  convulsions  caused  by  the 
irritation  of  the  system. 

Free  lancing  of  the  gums  is  the  only 
trustworthy  remedy,  and  should  be  had 
immediate  recourse  to  in  all  cases  of  se- 
verity, although  in  slight  cases  rubbing  the 
gums  with  the  syrupus  croci,  or  one  of  the 
numerous  but  dangerously  narcotic  '  sooth- 
ing syrups,'  may  be  sufficient. 

A  spongy  condition  of  the  gums,  often 
called  scurvy,  but  which  differs  entirely 
fi'om  the  gum  of  true  scurvy,  is  common 
in  persons  who  neglect  the  cleanliness  of 
their  teeth,  or  are  in  feeble  health.  Accord- 
ing to  Salter,  the  disease  consists  essentially 
in  vascular  dilatation  of  the  papillary  and 
other  capillaries,  with  a  general  thickening 
of  the  gum  itself.  The  treatment  consists 
in  improving  the  general  health,  and  in 
using  the  tooth-brush  vigorously  with  some 
astringent  mouth-wash. 

The  spongy  gum  due  to  the  administra- 
tion of  mercury  differs  jfrom  the  preceding 
in  presenting  a  well-defined  red  line  along 
the  margin  of  the  gum  before  the  spongi- 
ness  comes  on,  combined  with  fetor  of 
breath  and  a  metallic  taste.  The  blue  Hne 
of  plumbism  is  due  to  a  formation  of  sul- 
phide of  lead,  and  the  green  line  of  copper- 
poisoning  to  the  oxidation  of  copper  in  the 
superficial  tissues  of  the  gum. 

In  true  scurvy,  due  to  deprivation  of 
vegetable  diet,  the  gums  are  swollen  and 
livid  from  submucous  extravasations  of 
blood,  and  they  bleed  on  the  slightest 
touch.  In  advanced  cases  the  gums  be- 
come black  and  sloughy,  protruding  be- 
tween the  lips,  and  are  horribly  offensive. 
Such  cases  are  seldom  seen  except  in  sea- 
men who  have  been  improperly  fed,  and 
deprived  of  lime-juice  during  a  long  voy- 
age ;  but  mild  cases  of  scurvy,  characterised 
by  subcutaneous  ecchymoses  in  other  parts 
of  the  body,  may  be  met  with,  and,  like 
the  more  severe  ones,  yield  promptly  to  the 
administration  of  fresh  fruit  and  vege- 
tables. 

Bleeding  from  gums  apparently  healthy 
is  a  common  symptom  of  the  haemorrhagic 
diathesis,  and  may  be  best  checked  by 
pressure,  and  by  the  administration  of 
hsemostatics  in  the  form  of  iron  and  the 
mineral  acids. 

Epulis  is  a  term  often  used  to  include 
any  form  of  tumour   involving   the   gum, 
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but  may  be  conveniently  restricted  to  the 
fibrous  form,  which  alone  is  strictly  con- 
nected with  the  alveolus  and  gum.  It  is  a 
slowly-growing  tumour,  arising  most  com- 
monly between  two  teeth  which  may  or 
may  not  be  decayed.  By  pressure  it  tends 
to  separate  the  teeth  if  they  are  healthy, 
or  may  completely  cover  in  the  stumps  of 
decayed  teeth.  An  epulis  is  closely  con- 
nected with  the  periosteum  of  the  alveolus. 
Mere  cutting  away  of  the  growth  is  insuffi- 
cient for  its  eradication,  and  nothing  less 
than  cutting  away  the  portion  of  alveolus 
from  which  it  springs,  or  inducing  its  ex- 
foliation by  the  apphcation  of  the  actual 
cautery,  can  be  relied  on.  In  order  to  do 
this,  it  is  generally  necessary  to  sacrifice 
the  tooth  on  each  side  of  the  growth,  and 
occasionally  in  removing  the  tooth  the 
whole  growth  comes  away,  being  attached 
to  the  peri-odontal  membrane  in  these 
cases,  instead  of  to  the  alveolar  periosteum. 
An  epulis  on  section  is  found  to  consist  of 
dense  fibrous  tissue,  closely  resembling  the 
normal  gum,  and  frequently  contains  masses 
of  bone,  which  may  or  may  not  be  directly 
continuous  with  the  alveolus. 

Myeloid  Tumours  are  not  uncommon 
about  the  alveoli  (hence  '  myeloid  epuhs '), 
but  are  only  the  superficial  portions  of 
deeper  growths.  The  remarkable  feature 
about  these  growths  is  the  dark  colour 
which  is  often  to  be  seen  on  the  surface  of 
the  gum-tumour,  previous  to  or,  more  fre- 
quently, after  removal.  A  very  thorough 
and  complete  removal  of  these  growths  is 
necessary  to  ensure  a  cure,  and  hence  they 
are  more  properly  classed  among  tumours 
of  the  jaw,  which  they  commonly  involve. 

Papilloma  occasionally  affects  the  gums, 
and  requires  free  removal.  Salter  describes 
a  case  of  the  kind  which  occurred  in  Sir 
W.  Fergusson's  practice,  where  recurrence 
after  removal  had  frequently  taken  place. 

Ulceration  of  the  Gum  occurs  in 
children  as  the  result  of  stomatitis,  but  in 
the  adult  may  be  due  to  struma,  syphiHs, 
or  epitheHoma.  Salter  narrates  a  case  of 
strumous  ulceration  affecting  the  gums 
and  palate  in  a  youth  of  nineteen,  of  highly 
strumous  diathesis,  and  thinks  the  disease 
may  be  more  common  than  is  supposed. 
SyphiHtic  ulceration  may  affect  the  gums, 
as  well  as  other  portions  of  the  buccal 
mucous  membrane,  and  occurs,  as  a  rule, 
below  middle  age. 

Epithelioma  affects  the  gum  in  patients 
over  forty,  and  is  often  apparently  con- 
nected with  irritation  caused  by  ill-fitting 
tooth-plates.  Any  ulceration  in  the  mouth 
of  an  elderly  patient,  which  does  not  heal 
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readily,  should  arouse  a  suspicion  of  epithe- 
lioma, and  this  is  to  be  insisted  upon  the 
more  strongly,  because  in  the  early  stage, 
cases  of  this  description  are  generally  seen 
by  dentists,  who  do  not  always  appreciate 
the  full  gravity  of  the  case,  and  the  neces- 
sity for  prompt  interference. 

When  fully  developed,  the  ulceration  is 
ragged  and  irregular,  and  tends  to  spread 
from  the  gum  to  the  cheek  externally,  or  to 
the  side  of  the  tongue  internally.  The 
teeth  in  the  neighbourhood  are  loosened, 
and  possibly  the  submaxillary  lymphatic 
glands  may  be  enlarged,  as  they  always  are 
in  the  later  stages  of  the  disease. 

Having  treated  several  cases  of  epithe- 
lioma of  the  gum,  the  writer  is  convinced 
that  nothing  but  very  free  removal  offers 
the  patient  a  chance  of  permanent  relief. 
It  is  impossible  to  say  how  deeply  in  the 
jaw  the  epitheliomatous  growth  may  have 
penetrated,  and,  therefore,  it  is  better  not 
to  be  content  with  simply  cutting  away  the 
alveolus  with  bone-forceps,  but  to  remove  a 
piece  of  the  whole  thickness  of  the  jaw 
well  beyond  the  disease.  It  is  true  that 
this  leads  to  a  permanent  deformity,  which 
one  would  gladly  avoid ;  but  to  do  less  is 
almost  to  court  failure,  with  possible  in- 
filtration of  the  lymphatics  and  a  rapid 
termination.  Christopher  Heath. 

GUNSHOT  WOUNDS.— All  injuries 
caused  by  projectiles  impelled  by  the  ex- 
plosion of  gunpowder  have  been  included 
under  the  term '  gunshot.'  They  differ  from 
the  accidents  of  civil  life  in  the  pecuhari- 
ties  of  the  conditions  attending  them,  the 
producing  causes,  the  dangers  and  compHca- 
tions  liable  to  arise  in  their  course,  and  the 
difficulties  which  surround  their  treatment, 
often  under  very  unfavourable  conditions. 
Gunshot  wounds  may  be  most  trivial  in 
degree,  or  productive  of  injuries  of  terrible 
severity ;  yet  in  all  their  phases,  whether 
simple  or  comphcated,  the  principles  which 
mark  the  advance  of  modern  surgical  science 
are  as  apphcable  to  gunshot  wounds  as  to 
the  injuries  met  with  in  civil  practice. 

It  is  not  easy  to  define  precisely  a  gun- 
shot wound,  because  under  this  title  is  in- 
cluded so  great  a  variety  of  injuries  pro- 
duced by  different  kinds  of  firearms.  We 
have  bullet  wounds  occasioned  by  conical 
and  round  bullets,  pistol  shot,  and  small 
shot,  as  weU  as  the  extensive  injuries  which 
result  from  shell  explosions.  The  latter, 
when  produced  by  minute  fragments,  pos- 
sess some  of  the  characters  of  bullet  wounds. 
In  some  cases  they  may  be  very  severe, 
and  resemble  somewhat  the  extensive  in-  i 


juries  caused  by  machinery,  and  met  with 
in  civil  practice.  In  other  instances  a  limb 
may  be  carried  away,  smashed  up,  or  large 
portions  of  the  body  shattered  out  of  aU 
recognition  by  a  shell  exploding  near  at 
hand. 

Bullet-wounds. — A  wound  by  a  rifle 
bullet  may  be  defined  in  very  general  terms 
as  a  contused  and  lacerated  wound,  accom- 
panied by  loss  of  substance,  and,  in  respect 
of  its  great  length  or  depth  compared  with 
the  size  of  the  external  orifice,  it  possesses 
peculiarities  usually  associated  with  punc- 
tm-ed  wounds.  The  gravity  and  relative 
importance  of  gunshot  injm'ies  are  in  rela- 
tion to  the  region  of  the  body  struck,  the 
structures  impHcated,  the  size,  shape,  den- 
sity, and  velocity  of  the  projectile. 

A  bullet  striking  tangentially  may  in- 
flict a  mere  contusion  which,  in  the  case  of 
large  projectiles,  may  be  of  the  severest  kind. 
It  may  groove  the  skin  and  subcutaneous 
tissue  for  a  greater  or  less  distance,  or  pass 
immediately  beneath,  causing  the  so-called 
seton  wound.  In  other  cases  it  may 
traverse  the  whole  thickness  of  a  limb,  or 
the  body  itself,  from  side  to  side.  It  may 
go  longitudinally,  or  in  any  other  direction. 
In  one  case  the  soft  parts  only  shall  be 
injured;  in  others,  the  bone  may  be  ex- 
tensively comminuted  and  fissured.  Ves- 
sels and  nerves  may  be  di^dded,  viscera 
and  great  cavities  wounded,  and  joints 
penetrated.  In  any  of  these  cases,  the  ball 
or  portions  of  clothing  may  remain  em- 
bedded, entailing  the  evil  consequences  due 
to  the  presence  of  a  foreign  body.  Again, 
the  bullet  shall  emerge,  often  strangely 
altered  in  shape,  or  even  divided  into  one 
or  more  portions.  The  track  of  the  missile 
may  be  quite  short,  or  extend  along  one- 
half  or  more  of  the  body,  bearing  evidence 
of  contusion  throughout,  and  often  perhaps 
of  explosive  violence. 

In  discussing  the  character  and  con- 
sequences of  bullet  injuries,  reference  wiU 
have  to  be  chiefly  made  to  those  produced 
by  conical  projectiles.  The  old  round  baU 
is  no  longer  in  use.  It  was  larger  and 
softer  than  the  modern  bullet;  but  the 
chief  differences  in  the  wound  it  inflicted 
were  due  to  its  much  lower  velocity,  the 
readiness  with  which  it  was  deflected  from 
the  straight  course,  its  very  eccentric  con- 
duct in  traversing  the  tissues,  important 
parts  lying  apparently  directly  in  the  way 
being  passed  by  uninjured  or  at  most  con- 
tused, and  the  frequency  with  which  the 
bullet  lodged.  The  conical  rifle  ball  has 
an  enormous  initial  velocity  and  great  pene- 
trating power.    Its  course  through  the  body 
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is  more  direct.  It  is  less  liable  to  deflec- 
tion, and  the  damage  it  occasions  is  greater. 

The  modern  bullet  exhibits  several 
varieties  in  shape  and  size.  Usually  it  is 
a  cylinder  of  lead  with  a  rounded  ex- 
tremity, or  in  some  cases  ovoid  in  form, 
like  the  projectile  of  the  needle-gun.  One 
result  of  the  rapid  flight  of  the  projectile 
is  that  in  half  of  the  cases  in  which  it 
hits  the  body  it  is  altered  in  shape.  And 
when  it  strikes  a  bone,  it  is  flattened  and 
twisted  in  all  manner  of  ways,  or  even 
divided  into  two  or  more  portions. 

When  a  bone  is  struck  by  a  bullet  at 
full  speed,  perpendicularly  to  the  surface, 
it  is  apt  to  pimch  a  round  opening  in  it 
with  sharp,  well-defined  margins.  A  loss 
of  substance,  equal  to  the  area  of  the  ball, 
will  be  seen  at  the  point  of  entrance ;  the 
exit  openmg  will  be  larger,  more  irregular, 
and  the  bone-margins  more  or  less  everted. 
Fissures  almost  universally  co- exist.  This 
form  of  fracture  is  best  seen  in  the  spongy 
extremities  of  the  long  bones  and  in  the 
flat  bones.  It  is  rare  in  the  compact  tis- 
sue of  the  shaft.  When  the  velocity  is 
diminished,  the  bone  may  be  the  subject 
of  partial  fracture,  an  indent,  a  fissure,  or  a 
mere  contusion. 

In  the  soft  parts  the  entrance  wound 
is  sharply  defined,  and  smaller  in  area  than 
the  bullet,  while  its  edges  are  contused,  in- 
verted, and  depressed.  The  exit  wound  is 
irregular,  with  everted  margins  resembling 
an  ordinary  lacerated  wound.  A  dimin- 
ished velocity,  as  a  rule,  causes  the  wounds 
to  be  less  regular  and  larger.  The  subse- 
quent coui'se  of  the  bullet  deviates  greatlj'' 
from  the  direct  path.  It  is,  perhaps,  capable 
of  penetrating  but  a  short  distance ;  it  may 
even  fall  out  of  the  wound  again,  or  finally 
it  may  inflict  only  a  contusion  without 
breach  of  surface. 

Grooving,  furrowing,  or  gutter  wounds 
are  produced  when  the  bullet  strikes  ob- 
liquely, so  that  it  travels  for  some  distance 
parallel  to  the  surface.  They  are  most  fire- 
quently  seen  on  the  head,  face,  and  extremi- 
ties. They  vary  in  length  and  depth  from 
a  mere  scratch  to  a  deep  channel,  with 
irregular,  contused,  and  lacerated  margins. 
Sharp  angular  fragments  of  shell  often 
produce  them,  and  they  are  very  painful 
and  tedious  in  healing. 

Seton  womids  are  similar  in  type  to  the 
last  in  being  superficial,  but  the  projectile 
travels  for  a  certain  distance  close  beneath 
the  surface  of  the  body  before  it  emerges. 
They  may  be  an  inch  or  two  or  several 
inches  in  length  ;  the  manner  of  production 
is  by  a  bullet  striking  tangentially  at  full 


speed.  They  may  be  seen  on  all  parts  of 
the  body  except  the  head.  The  track  of  the 
ball  is  easily  traced  by  the  bluish  discoloura- 
tion on  the  surface.  As  the  bullet  does  not 
meet  with  any  hard  body  it  is  rarely  much 
altered  in  shape,  and  the  distinctive  features 
of  the  entrance  and  exit  wounds  are  usually 
well  niarked. 

Traversing  wounds  constitute  nearly 
half  of  all  the  injuries  inflicted  by  gunshot. 
Sixty-five  per  cent,  occur  in  the  extremities, 
twelve  per  cent,  in  the  head,  seven  per  cent, 
in  the  chest,  six  per  cent,  in  the  abdomen, 
five  per  cent,  in  the  back,  and  three  per 
cent,  in  the  neck.  The  greater  number  of 
gunshot  wounds  traverse  the  tissues,  inflict- 
ing a  variable  degree  of  injury  according  to 
the  nature  of  the  resistance  which  the  tra- 
versing projectile  meets.  Bone  offers  the 
greatest  obstacle  and  generally  suffers  the 
most  extensive  injury.  Skin,  tendons,  and 
fascia  come  next ;  they  also  are  capable  of 
altering  the  shape  of  the  ball.  Small  leaden 
projectiles  flatten  on  tendons  as  they  gene- 
rally do  on  bone.  In  the  muscles  there 
may  be  much  loss  of  substance,  especially 
if  they  be  in  a  state  of  tension  when  struck. 
The  viscera  offer  least  resistance. 

It  is  rare,  except  after  a  ricochet  shot,  to 
have  more  than  one  wound  of  entrance 
produced  by  a  single  bullet,  but  it  not  in- 
frequently happens  that  there  is  more  than 
one  exit  wound  ;  more  than  two,  however, 
are  rarely  seen.  The  high  velocity  of  the 
ball  often  causes  it,  as  has  already  been 
stated,  to  split  into  two  or  more  portions 
when  striking  a  bone,  and  the  over-heating 
or  partial  melting  of  the  bullet  from  the 
same  cause  renders  this  still  more  likely  to 
ensue.  A  gunshot  track  is  by  no  means  a 
perfect  cylinder,  the  opening  in  the  skin  is 
shghtly  smaller  in  area  than  that  of  the 
bullet,  but  in  the  aponeurosis  there  is  often 
a  mere  slit,  so  that  when  suppuration 
occurs,  it  will  be  confined  beneath  the 
fascia.  This  circumstance  no  doubt  led  to 
the  formerly  much-employed  practice  of 
debridement  or  fi:ee  mcision  of  gunshot 
wounds.  Balls  make  the  largest  channel 
through  muscles. 

The  direction  of  the  wound  when  a  rifle 
baU  strikes  at  full  speed  at  right  angles  to 
the  surface  may  be  straight,  but  often  it  is 
very  devious.  A  contracting  muscle,  a 
tense  fascia,  a  tendon,  and  of  course,  bone, 
generally  deflect  a  bullet.  Any  change  of 
posture  after  the  receipt  of  injury  alters  the 
direction  of  the  track,  which  might  become 
straight  again  could  the  individual  replace 
the  body  in  the  exact  attitude  assumed  at 
the  moment  of  injury.    The  length  varies  ; 
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it  may  be  quite  short ;  on  the  other  hand, 
it  may  extend  half  the  length  of  the  body, 
or  more.  The  soldier  generally  shoots  in 
the  recumbent  posture,  and  when  struck 
as  he  lies  upon  his  face,  the  bullet  may 
travel  the  entire  length  of  the  back,  or  from 
the  wrist  up  to  the  shoulder,  or  entering  the 
neck  pass  through  the  chest  and  abdomen, 
from  before  backwards  or  diagonally. 

Gunshot  injury  may  be  comphcated  by 
wounds  of  the  blood-vessels,  nerves,  viscera, 
or  by  the  penetration  of  a  great  cavity  or 
joint.  These  wounds  are  always  severe  and 
their  prognosis  serious  ;  they  occur  ranch 
more  frequently  since  the  introduction  of 
arms  of  precision. 

The  relative  frequency  with  which 
wounds  are  met  in  the  different  regions  of 
the  body  varies  with  the  circumstances  of 
every  war.  It  is  calculated  that  of  100 
wounds,  by  gunshot,  13  will  be  found  in 
the  head,  19  in  the  trunk,  28  in  the  upper 
extremity,  and  38  in  the  lower.  There  has 
been  an  increase  during  later  campaigns  in 
the  number  of  head  wounds,  which  may  be 
accounted  for  by  the  method  of  modern 
fighting.  During  sieges  and  in  fighting 
from  trenches,  the  proportion  of  head  in- 
jury varies  from  25  to  30  per  cent.  Here 
the  frequency  of  injury  in  the  upper  ex- 
tremity remains  the  same,  but  the  number 
of  wounds  in  the  trunli  and  lower  extremi- 
ties diminishes  in  proportion. 

Wounds  inflicted  by  pistol  balls,  either 
of  the  conical  form,  or,  less  frequently,  the 
round  shape,  are  often  met  with  in  civil 
practice.  Generally  the  injury  is  self-in- 
flicted ;  sometimes  it  is  accidental.  In  the 
former  case  the  weapon  is  always  fired  at 
very  short  range  or  point  blank.  The  sur- 
face is  often  discoloured  or  burnt.  Particles 
of  unconsumed  powder  are  embedded  in 
the  skin  or  neighbourhood  of  the  wound. 
These  injuries  resemble,  on  a  smaller  scale, 
the  wounds  by  rifle  bullet.  The  size  of  the 
/)aU  is  smaller,  it  is  impelled  with  less  force, 
and  the  damage  it  inflicts  in  general  is  not 
BO  severe. 

Injury  by  Small  Shot. — Wounds  pro- 
duced by  the  discharge  of  small  shot  from 
fowling-pieces  is  one  of  the  most  frequent 
forms  of  gunshot  injury  met  with  in  civil 
pra'Ctice.  The  amount  of  damage  they  inflict 
varies  according  to  the  distance  from  which 
the  piece  is  discharged.  A  charge  of  shot, 
delivered  point  blank,  inflicts  most  exten- 
sive injury,  entermg  the  body  like  a  solid 
mass  of  metal,  and  then  spreading  in  all 
directions.  Here  the  entrance  wound  will 
be  very  large,  its  margins  crenated.  In  a 
few  instances  the  charge,  or  the  biilk  of  it. 


may  traverse  the  part  wounded.  The  exit 
wound  in  that  case  will  be  very  frregular 
and  lacerated,  and  has  a  sieve-like  appear- 
ance at  the  margins  from  isolated  shot- 
pellets  passing  out  separately. 

Injury  by  Explosive  Shells. — The 
explosive  conical  sheU,  used  in  modern 
artillery  warfare,  produces  injuries  of  very 
varying  degree.  The  injury  is  caused  by 
the  impact  of  the  fragments  into  which  the 
fron  case  of  the  shell  bursts,  and  the  leaden 
sheath  which  sm-romids  it.  The  damage 
depends  on  the  number  and  the  size  of  the 
fragments  striking  the  individual,  and  the 
proximity  of  the  explosion.  The  pieces  vary 
in  weight  fr'om  half  an  ounce  to  half  a  pound 
or  more,  and  are  of  all  possible  varieties  of 
shape.  They  inflict  lacerated  womids,  often 
very  irregular  ;  tear  away  large  portions  of 
tissue  or  even  an  entfre  limb,  smash  the 
bone,  or  possibly  reduce  the  entire  body 
into  a  shapeless  mass. 

The  proportion  of  men  wounded  by 
artillery  tire,  to  those  injured  by  rifle  bullets, 
varies  much  in  different  battles.  In  the 
war  in  Bohemia,  90  per  cent,  of  the  wounds 
were  caused  by  rifle  bullets,  only  3  per 
cent,  by  fragments  of  shell.  At  Plevna  the 
wounds  inflicted  were  all  bullet  wounds. 
In  the  Franco-German  war,  20  per  cent,  of 
the  wounded  on  the  French  side  were  in- 
jured by  artillery,  and  70  per  cent,  by  rifle 
shot,  while  among  the  Germans  only  5  per 
cent,  were  injured  by  artillery,  but  94  per 
cent,  received  rifle  wounds,  so  that  the 
proportion  varies  much.  In  sieges  the 
number  of  shell  injuries  always  proves  ex- 
cessive. 

Symptoms  of  Gunshot  Injury. — There 
is  very  often  a  singular  absence  of  severe 
pain  at  the  moment  of  the  infliction  of  a 
wound.  This  is  true  even  when  important 
nerves  are  severed.  The  greater  the  excite, 
ment,  the  less  is  the  pain  experienced.  In 
a  considerable  number  of  instances,  a  man 
will  be  unaware  that  he  is  even  hit  until  he 
becomes  faint  from  loss  of  blood.  The  ma- 
jority experience  a  sensation  as  if  struck  a 
severe  blow  by  a  stick,  others  a  species  of 
electric  shock.  In  a  few  a  severe  burning 
pain  is  felt,  rarely  bad  enough  to  occasion 
sjmcope.  The  pain  is  occasionally  referred 
to  parts  other  than  the  one  struck,  as  in  the 
testicle  from  a  wound  m  the  upper  part  of 
the  thigh,  or  in  the  heel  from  injm^y  to  the 
buttock.  Afterwards  the  amount  of  suffer- 
ing will  depend  much  on  the  circumstances 
m  which  the  wounded  man  is  placed.  The 
beaten  soldier  will  feel  it  more  than  the 
victor,  or  than  one  speedily  and  well  cared 
for. 
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It  is  notorious  how  different  various 
nations  are  in  respect  of  endurance  of  pain. 
Pirogoff  observed  that  Jews,  Mussuhnans, 
and  Slavs  bore  pain  well.  Italians  and 
Poles  are  very  sensitive.  The  writer  ob- 
served a  total  indifference  to  suffering 
among  the  Turks.  He  has  often  witnessed 
soldiers  dying  of  mortal  injury  quite  cheer- 
ful and  unrepining,  and  he  remembers  well 
a  man  whose  arm  had  just  been  amputated, 
insisting  on  seeing  the  next  operation  per- 
formed, to  know  how  it  could  be  done 
while  the  patient  was  unconscious  of  pain, 
and  calmly  smoking  a  cigarette  the  while. 

As  a  rule,  primary  bleeding  is  an  unim- 
portant symptom  in  cases  of  gunshot  injury 
which  come  under  treatment,  wounds  of 
the  face  perhaps  excepted.  But  haemor- 
rhage is  nevertheless  the  cause  of  death 
in  the  majority  of  those  who  die  on  the  field 
itself.  Those  wounded  in  the  abdomen 
usually  present  a  blanched  appearance,  and 
the  same  thing  holds  good  of  wounds  of  the 
thorax.  There  is  often  much  blood  on  the 
clothing  and  ground,  primary  haemorrhage 
from  large  venous  trunks  being  as  rapidly 
fatal  as  from  important  arteries.  It  has 
been  recommended  that  every  soldier  should 
be  provided  with  a  tourniquet,  but,  as  no 
instance  has  been  recorded  of  Hfe  being 
saved  in  this  way,  the  instrument  would 
be  quite  useless. 

Ligature  of  a  large  vessel  for  primary 
haemorrhage  is  an  almost  unknown  opera- 
tion. Lidell  records,  as  his  personal  obser- 
vation after  several  severe  battles,  that  he 
had  not  met  with  a  single  case  of  primary 
haemorrhage  which  required  a  surgical 
operation  such  as  the  application  of  a  liga- 
ture, and  a  similar  statement  has  been 
made  by  other  experienced  military  sur- 
geons. It  has  often,  of  course,  been  per- 
formed for  secondary  bleeding.  The  results, 
which  it  is  not  needful  now  to  particularise, 
have  not  been  unsatisfactory. 

Shock  is  a  prominent  feature  of  many 
gunshot  injuries.  It  does  not  always  stand 
in  direct  relation  with  the  severity  of  the 
wound  ;  it  may  be  severe  even  after  slight 
injuries.  Local  shock — the  '  wound  stupor  ' 
of  Pirogoff — is  confined  to  the  injured  part, 
which  after  a  period  of  severe  pain  becomes 
cold,  blue,  numb,  and  difficult  to  move. 
The  condition  may  pass  off,  or  motor  and 
sensory  paresis,  with  general  shock,  may  be 
developed. 

General  shock  is  observed  in  the  more 
severe  forms  of  gunshot  injury,  as,  for  in- 
stance, where  a  limb  has  been  extensively 
damaged,  or  the  viscera  wounded;  symp- 
toms of  severe  shock  often  following  injury 


by  sheU-explosions.  The  larger  the  area  of 
the  superficial  injury  and  the  nearer  it  is  to 
the  centre  of  the  body,  the  more  intense 
wiU  be  the  shock.  In  some  less  severe 
cases  of  injury  it  can  only  be  accounted  for 
by  psychical  causes.  It  is  always  greater 
in  nervous  persons,  and  in  injury  of  certain 
regions,  as  the  abdomen,  genital  organs,  the 
fingers  and  toes.  The  normal  bearing  of  a 
wounded  soldier,  however,  is  usually  one  of 
much  fortitude  and  endurance  of  suffering. 
In  general  shock  the  patient  becomes  pale 
and  faint ;  he  trembles,  the  skin  is  cold  and 
sweating,  the  pulse  small  and  irregular,  the 
respfration  shallow  and  frequent.  In  other 
cases  there  is  extreme  restlessness,  anxiety, 
and  a  feehng  of  impending  death.  After 
an  interval  reaction  sets  in,  the  face  be- 
comes flushed  and  restlessness  increases, 
accompanied  perhaps  by  dehrium,  exalta- 
tion of  the  senses,  small  and  frequent  pulse 
and  rapid  breathing.  The  temperature 
generally  falls  two  or  three  degrees  below 
the  normal  standard.  Cases  where  there 
has  been  great  loss  of  blood  generally  suffer 
severely  from  shock ;  on  the  other  hand  it 
is  sometimes  entirely  absent,  even  after  very 
severe  injury.  The  usual  treatment  should 
be  employed,  warmth  applied,  stimulants 
administered,  all  bleeding  stopped,  and  the 
patient  made  to  feel  that  he  is  being  cared 
for. 

Instantaneous  rigor  mortis  is  a  condi- 
tion occasionally  observed  after  sudden  death 
from  gunshot  wound.  Instances  of  this  al- 
most inexplicable  phenomenon  are  observed 
on  all  large  battlefields.  The  bodies  of  the 
dead  are  to  be  seen  with  the  action  in 
which  they  were  engaged  during  the  last 
moments  of  life  apparently  continued  ;  the 
position  is  probably  one  quite  contrary  to 
the  action  of  gravity.  The  last  muscular 
effort  is  stereotyped  as  it  were.  This  con- 
dition may  remain  persistent  for  days,  as 
the  writer  has  personally  witnessed.  The 
expression  of  countenance  at  the  moment 
of  death  is  also  preserved,  and  the  body 
has  the  appearance  of  continuing  the  effort 
to  accomplish  some  object  desired  at  the 
moment  of  death.  Dr.  Dossbach  mentions 
the  case  of  six  Frenchmen  killed  by  a  shell 
as  they  were  taking  breakfast;  one  ap- 
peared to  be  laughing,  the  man  next  to  him 
was  holding  a  tin  cup  to  his  lips  between 
his  thrunb  and  forefinger.  Dr.  Brinton 
mentions  the  case  of  a  cavalry  soldier  who 
was  instantaneously  killed  while  in  the  act 
of  mounting  his  picketed  horse;  he  was 
found  with  his  foot  in  his  stirrup,  his  left 
hand  on  the  bridle  and  horse's  mane,  and 
when  the  body  afterwards  fell  to  the  ground 
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it  remained  quite  rigid  in  the  attitude  de- 
scribed. This  condition  occurs  most  fre- 
quently after  injuries  to  the  brain  and  spinal 
cord.  Dubois-Reymond  has  called  it  cata- 
leptic rigor  mortis.  Any  explanation  seems 
very  difficult. 

Progress  of  Gunshot  Wounds  of  the 
Soft  Parts. — Formerly  suppuration  was 
the  all  but  inevitable  result  of  gunshot 
wounds.  An  effort  is  now  made  to  procure 
healing  by  scabbing,  and  if  the  circum- 
stances be  favourable,  these  wounds  heal 
oftener  without  suppuration  than  is  com- 
monly imagined.  The  smaller  the  bullet 
the  more  likely  is  union  without  suppura- 
tion to  follow.  The  writer  has  seen  pistol 
wounds  heal  by  first  intention,  and  not  in- 
frequently wounds  produced  by  a  rifle  bullet, 
more  especially  that  of  exit. 

It  is  the  absence  of  suitable  treatment 
in  the  first  instance,  the  too  frequent  inter- 
ference with  the  wound,  the  introduction  of 
septic  matter  from  without,  and  the  in- 
sanitary conditions  in  which  the  wounded 
are  placed,  which  render  healing  without 
suppuration  comparatively  rare.  Langen- 
beck  in  the  war  of  1850,  Stromeyer  and 
Beck  in  1864,  the  English  and  French 
surgeons  in  the  Crimea,  had  never  seen 
cases  of  recovery  without  suppm'ation,  and, 
without  doubt,  suppuration  is  the  rule  in 
such  cases.  Baudens  and  Jobert  saw 
wounds  unite  without  suppuration  which 
had  been  inflicted  during  the  street  fighting 
in  Paris.  Pirogoff  has  noted  cases  of  union 
occurring  primarily  after  wounds  by  small 
copper  bullets;  and  during  the  Franco- 
German  and  Eusso-Turkish  wars  many 
instances  are  reported  of  this  manner  of 
healing.  A  scab  is  formed  by  the  blood 
and  serum  drying  up.  Absorption  of  the 
poured-out  fluids  in  the  interior  of  the 
wound  occurs,  and  perfect  recovery  foUows. 
In  some  cases  of  apparent  primary  union 
suppuration  sets  in  at  a  later  period,  gener- 
ally spreading  from  the  entrance  wound, 
whose  bruised  margins  are  prone  to  sup- 
purate ;  or  suppuration  begins  afresh  in 
the  interior  of  the  wound  a  considerable 
time  after  cicatrisation.  This  is  usually 
caused  by  the  irritation  of  a  foreign  body, 
such  as  pieces  of  clothing  and  the  bullet, 
which,  even  after  an  interval  of  years  of 
quiescence,  may  excite  inflammation  and 
suppuration  afresh.  When  suppuration  takes 
place,  it  is  often  tardy  in  its  appearance. 
For  a  week,  or  even  ten  days,  there  may 
be  only  a  bloody  serous  discharge,  attended 
by  some  inflammatory  swelling  in  the  im- 
mediate neighbourhood  of  the  wound.  The 
degree  of  fever  is  variable.    There  is  often 


little  or  none,  or  severe  traumatic  fever 
may  set  in,  merging,  in  too  many  cases,  into 
the  septic  form.  When  the  wound  is  treated 
antisepticaUy,  both  local  and  general  symp- 
toms are  minimised. 

The  secondary  stage  extends  from  the 
occurrence  of  suppuration  to  the  time  when 
all  particles  of  dead  tissue  are  cast  off  and 
a  granulating  surface  takes  the  place  of  a 
contused  one.  The  fever  abates,  the  swell- 
ing diminishes,  and  the  ordinary  changes 
of  repair  follow.  The  duration  of  this  stage 
varies  with  the  extent  of  the  injury,  the 
method  of  treatment,  the  constitution  of 
the  individual,  and  the  circumstances  m 
which  he  is  placed.  Cicatrisation  may  oc- 
cur in  the  centre  of  the  canal,  or  one  or 
other  external  wound  may  close,  the  wound 
of  exit  being  the  first  to  heal.  The  period 
required  for  complete  heahng  varies  very 
much.  From  three  to  six  weeks  is  a 
common  estimate,  but  in  complicated  eases 
from  three  to  six  months  may  elapse  before 
final  cicatrisation  takes  place.  Wounds 
caused  by  splinters  of  shell  heal  more 
readily  than  those  inflicted  by  rifle  bul- 
lets. The  cicatrix  may  be  adherent.  It 
is  often  painful  and  neuralgic,  as  well  as 
very  sensitive  to  changes  of  weather.  Wlien 
the  wound  is  deep  and  extended,  the  venous 
circulation  may  be  interfered  with,  and 
chronic  oedema  ensue.  The  writer  has  seen 
this  invade  an  entire  limb  ;  the  extremities, 
however,  are  the  parts  usually  most  af- 
fected. 

Diffuse  suppuration  is  a  common  result 
of  gunshot  injury,  and  very  commonly  as- 
sociated with  a  septic  condition.  Before 
the  introduction  of  antiseptic  methods  this 
was  a  frequent  source  of  death.  The  writer 
has  again  and  again  seen  this,  both  in 
simple  wounds  involving  the  soft  parts  and 
those  implicating  the  bone.  The  pus  spreads 
in  the  cellular  tissue  between  the  muscles, 
and  in  the  neighbourhood  of  the  bone.  It 
is  most  common  in  deep-seated  wounds. 
Septic  phlegmon  is  a  very  common  cause 
of  death  after  gunshot  fracture.  It  may 
also  occur  in  wounds  of  the  soft  parts.  The 
suppuration  in  this  case  becomes  widely 
diffused  beneath  the  fascia.  There  is  often 
a  hard  oedema.  The  skin  is  red  and  shining, 
the  wound  grey  and  foul,  with  a  profuse 
secretion  of  ni-smelling  pus,  high  fever, 
albuminous  urine,  diarrhoea,  delirium,  and 
finally  a  typhoid  state.  Upon  incision  the 
tissues  are  found  dense,  with  greyish  infil- 
tration. Death  generally  occurs  through 
sepsis  or  exhaustion.  There  is  no  tendency 
to  limitation.  United  fractures  or  partially 
cicatrised  wounds  break  down  again. 
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Septic  suppuration,  followed  by  infec- 
tion, is  common  in  all  wars.  Its  frequency 
has  been  much  diminished  by  the  introduc- 
tion of  antiseptic  methods.  Formerly  it 
more  than  decimated  the  wounded,  and 
was  especially  common  and  fatal  after  gun- 
shot fractures  and  operations  which  involved 
the  bones. 

Complications  in  the  Course  of  Gun- 
shot Wounds. — Secondary  haemorrhage  is 
one  of  the  most  common  and  fatal  of  the 
accidental  complications  following  gunshot 
injuries.  The  period  of  separation  of  the 
slough  in  the  gunshot  track  is  frequently 
associated  with  secondary  hgemorrhage. 
Severe  and  fatal  bleeding,  however,  may 
occur  at  any  later  period,  and,  as  the 
writer  has  observed,  even  after  apparent 
convalescence  has  taken  place,  more  espe- 
cially in  wounds  of  the  neck  and  face.  In 
this  case,  perhaps,  only  a  smaU  fistula  or 
trifling  discharge  persists.  After  ligature 
of  the  vessels,  and  after  amputation,  second- 
ary haemorrhage  is  very  frequent.  The 
operation  may  perhaps  have  been  hastily 
done.  The  patient  is  transported  a  long  dis- 
tance afterwards,  the  wound  suppurates,  the 
after-dressing  is  imperfect,  the  food  is  bad, 
and  the  hygienic  conditions  probably  even 
worse.  The  separation  of  a  slough,  and 
imperfect  organisation  of  the  clot,  are  the 
exciting  causes.  These  are  the  principal 
conditions  which  occasion  the  distressing 
frequency  of  secondary  haemorrhage  in 
time  of  war.  It  occurs  most  commonly  in 
the  evening  or  night,  when  the  patient 
is  feverish  and  restless.  It  may  follow 
a  prolonged  dressing,  accompanied  by 
much  syringing  out  of  the  wound,  or  a 
too  frequent  examination  of  the  wounded 
part. 

Warning  bleedings  to  a  limited  amount 
precede  the  outbreak  of  the  more  severe 
haemorrhagic  attacks  in  about  one -fourth  of 
the  cases.  In  only  a  small  proportion  does 
secondary  haemorrhage  occur  on  a  single 
occasion.  It  usually  recurs  twice,  thrice, 
or  even  several  times.  Usually  it  is 
not  difficult  to  distinguish  arterial  from 
venous  and  capillary  bleeding;  but  when 
the  blood  comes  oozing  from  a  long,  deep 
track,  it  may  not  prove  easy  to  determine 
its  source. 

Secondary  bleeding  occurs  early  on  the 
fourth  or  fifth  day ;  it  ensues  with,  perhaps, 
equal  frequency  till  the  eighth  or  tenth, 
reaching  its  maximima  on  the  tenth  and 
eleventh  days,  when  the  greatest  number 
of  haemorrhages  occurs.  It  then  remains 
nearly  stationary  till  the  fifteenth  or  six- 
teenth day,  when  it  begins  to  diminish  in 


frequency,  up  tiU,  say,  the  thirtieth  day. 
After  amputation,  bleeding  most  frequently 
ensues  at  the  period  when  the  ligatures 
separate.  The  mortality  after  secondary 
haemorrhage  has  been  variously  estimated 
at  from  GO  to  80  per  cent,  of  the  cases.  It 
differs  in  the  different  regions  of  the  body, 
but  is  greater  in  cases  of  gunshot  fracture 
than  where  the  soft  parts  only  are  con- 
cerned. 

The  treatment,  in  the  first  instance,  is 
guided  by  simple  principles.  If  the  bleeding 
is  severe,  or  cannot  be  arrested  by  pressure 
and  other  means,  an  effort  must  be  made 
to  stop  the  bleeding  at  the  injured  point. 
The  ends  of  the  vessels  must  be  laid  bare 
by  dissection,  and  a  double  ligature  ap- 
plied ;  only  where  the  attempt  to  secure  the 
bleeding  points  in  the  wound  fails  may  a 
hgature  be  applied  at  a  distance.  The 
mortahty  after  hgatures  in  continuity  is 
one-third  greater  than  that  following  liga- 
tion in  the  wound.  The  results  of  treat- 
ment, as  the  high  rate  of  mortaUty  shows, 
are  not  favourable.  In  the  wound  itself 
there  are  always  difficulties  to  be  overcome 
in  reaching  the  seat  of  haemorrhage — diffi- 
culties  which  may  prove  insuperable.  In 
regard  to  tying  the  artery  in  its  continuity, 
the  effect  on  the  haemorrhage  is  often  very 
trifling,  or  only  temporary ;  and,  even  if  it 
be  arrested,  the  bleeding  often  recurs  at  the 
time  the  Ugature  separates.  The  fact  that 
the  occurrence  of  secondary  haemorrhage 
so  often  depends  on  faulty  hygienic  condi- 
tions, overcrowding,  and  a  foul  condition  of 
the  wound,  serves  to  explain  the  non-suc- 
cess of  local  measures  for  its  arrest. 

Tetanus  is  a  somewhat  rare  complica- 
tion of  gunshot  wounds,  although  it  is  com- 
monly supposed  to  be  frequent.  It  occurs 
oftenest  in  those  who  have  been  exposed  to 
hardship,  extremes  of  heat  and  cold,  pres- 
ence of  bone -splinters,  unskilful  treatment 
of  the  wound,  and  in  cases  of  injury  to 
nerves.  The  writer  only  saw  one  instance 
in  upwards  of  one  thousand  wounded  at 
Sedan,  and  in  that  one  the  man  had  been 
exposed  for  three  days  on  the  battle-field 
before  he  was  picked  up.  During  the  Ke- 
volution  of  1830  three  hundred  and  ninety 
wounded  persons  were  carried  direct  from 
the  streets  of  Paris  into  the  Hotel  Dieu. 
Only  one  of  these  suffered  afterwards  from 
tetanus.  In  the  American  war  the  fire- 
quency  was  only  0*2  per  cent.,  or  two  in 
one  thousand.  It  occurs  with  preponderat- 
ing frequency,  or  in  more  than  half  the 
cases,  after  injury  of  the  lower  extremities. 
Tetanus  is  especially  rare  after  wounds  of 
the  chest ;  the  later  the  period  of  its  occur- 
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rence  after  the  injury  the  more  favourable 
is  the  prognosis.  Eecovery  occasionally 
takes  place  in  the  slighter  or  more  chronic 
forms.  It  is  exceedingly  rare  in  the  well- 
developed  acute  form,  when  death  is  apt 
to  take  place  within  three  days.  Out  of 
203  acute  cases  observed  during  the  Ameri- 
can war  only  2  recovered.  The  total 
number  of  all  kinds  of  cases  was  337,  of 
which  316  terminated  fatally.  See  Te- 
tanus. 

In  a  few  instances  the  symptoms  abate 
on  the  removal  of  the  projectile  or  foreign 
body.  Amputation  was  successful  in  one- 
third  of  the  cases  in  which  it  was  resorted 
to.  The  treatment  otherwise  is  purely  em- 
pirical. All  forms  of  narcotics  have  been 
tried  in  succession,  with  equally  little  effect 
upon  the  progress  of  the  malady. 

Gangrene. — Acute  gangrene  may  take 
place  as  the  result  of  the  wound  of  an  im- 
portant blood-vessel.  Division  of  the  sciatic 
nerve  seems  sometimes  to  produce  it,  or 
the  severe  smash  occasioned  by  a  shell- 
explosion. 

Dry  gangrene  is  excessively  rare. 

In  the  vast  majority  of  the  cases — as 
many  as  90  per  cent. — gangrene  of  some 
kind  is  the  result  of  injury  to  the  extre- 
mities. In  two -thirds  of  these  cases  the 
lower  extremities,  and  in  one-third  the 
upper  extremities,  will  be  the  part  involved. 
The  general  mortality  is  about  50  per  cent. 
Traumatic  delirium  soon  occurs.  There 
are  great  restlessness,  want  of  sleep,  and 
anxiety.  Symptoms  of  septic  infection  fre- 
quently supervene.  In  a  certain  number 
of  cases  amputation  may  be  resorted  to. 

Hospital  Gangrene  is  an  epidemic  con- 
tagious disease  occurring  in  over-filled,  badly 
ventilated,  foul  hospitals.  It  is  especially 
prone  to  attack  gunshot  wounds.  The  first 
great  epidemics  described  occurred  during 
the  Peninsular  campaign  in  1810-13.  The 
disease,  however,  seems  to  have  been  known 
to  Pare.  In  the  latter  six  months  of  1813 
Guthrie  treated  1,614  cases,  of  which  512 
were  fatal.  The  disease  at  the  same  time 
overran  all  the  French  hospitals.  Out  of 
1,900  wounded  in  the  Hopital  St.  Louis  in 
Paris,  500  perished  of  hospital  gangrene. 
It  was  very  severe  after  the  battle  of 
Waterloo  in  the  hospitals  of  Brussels  and 
Antwerp.  It  was  common  at  Scutari 
and  Malta  during  the  Crimean  campaign, 
and  very  bad  amongst  the  French  troops, 
especially  in  their  ill-equipped  transport 
ships.  At  Lucknow,  in  1857,  nearly  all 
the  wounded  were  attacked.  It  was  com- 
mon in  the  American  war  in  1864,  when 
2,642  instances   were  recorded.     Scarcely 


any  cases  were  observed  during  the  Franco- 
German  war,  except  in  some  of  the  hos- 
pitals of  the  reserve  and  in  the  besieged 
fortresses  of  Metz  and  Strasburg.  A  good 
many,  however,  occurred  in  Orleans. 

The  presence  of  epidemic  disease  such 
as  typhus,  cholera,  scarlet  fever,  and  diph- 
theria, seems  to  promote  the  occurrence  of 
hospital  gangrene,  which  Pitha,  indeed, 
terms  *  wound  cholera.'  The  virus  is  very 
contagious ;  it  may  be  carried  from  one 
wound  to  another  by  sponges,  instruments, 
even  the  surgeon's  fingers  or  clothing.  It 
may  appear  even  on  a  recently  bhstered 
surface.  Wounds  of  fascia,  tendons,  and 
soft  parts  generally  seem  more  prone  to  it 
than  gunshot  firactures.  See  Hospital 
Gangrene. 

Erysipelas  is  an  uncommon  occurrence 
after  gunshot  injury.  American  records 
place  it  at  4*0  per  1,000;  it  occurs  after 
exposure  to  cold,  and  from  great  changes  in 
temperature.  The  washing  out  of  the  wards 
is  often  followed  by  an  outbreak  of  erysipe- 
las. It  occurs  more  especially  on  the  head, 
face,  and  neck,  or  in  about  six  cases  in  every 
thousand.  On  the  trunk  the  proportion 
is  1*2,  in  the  upper  extremities  it  is  5*2, 
and  in  the  lower  4' 7  out  of  every  1,000 
cases  of  wound.  It  may  take  place  at 
any  stage  of  the  wound.  It  is  very  con- 
tagious. The  duration  averages  ten  days. 
It  is  often  associated  with  or  followed  by 
pyaemia. 

Generally  the  disease  broke  out  in  ill- 
ventilated,  crowded  hospitals,  or  was  com- 
municated by  contagion. 

Bromiae  vapour  has  been  found  a  use- 
ful prophylactic,  and  without  doubt  the 
general  introduction  of  disuifectants  and 
antiseptic  treatment  will  practically  banish 
it.  Sporadic  cases,  however,  may  ensue, 
even  under  what  appear  the  best  arrange- 
ments. These  must  at  once  be  isolated, 
and  otherwise  the  same  treatment  which  is 
adopted  in  civil  practice  should  be  carried 
out.  Antiseptic  treatment  to  a  large  extent 
prevents  erysipelas.  Alcoholic  stimulants, 
quinine,  saHcylate  of  soda,  benzoate  of  soda, 
and  narcotics  are  the  remedies  indicated, 
together  with  local  subcutaneous  injections 
of  a  third  per  cent,  carbohc  solution  imme- 
diately around  the  diseased  area,  which 
prove  especially  useful  at  the  beginning  of 
the  disease.     See  Erysipelas. 

General  Treatment  of  Gunshot  In- 
juries. —  The  means  for  removing  the 
wounded  from  a  battlefield  to  the  dressing- 
stations  and  field-hospitals  is  treated  of 
under  Ambulance.  It  is  only  necessary  to 
say  here  that  the  simplest  form  of  stretcher 
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— one  that  can  afterwards  be  used  as  a 
bed — is  the  best.  The  recovery  of  many 
will  depend  on  how  this  part  of  the  work  is 
carried  out. 

Cases  of  fracture  bear  transport  badly, 
and  the  chances  of  recovery  after  gunshot 
fracture  of  the  thigh  depend,  to  a  large  ex- 
tent, on  the  ability  of  the  surgeon  to  treat 
the  cases  as  near  as  possible  to  the  place 
where  the  wound  has  been  received. 

At  the  first  dressing- stations  it  is  im- 
perative that  the  best  surgical  opinion  should 
be  forthcoming,  for  on  the  early  diagnosis 
of  the  nature  of  the  injury  will  depend  the 
success  of  the  treatment.  Here,  too,  must 
be  decided  what  treatment — conservative 
measures  with  antiseptic  occlusion  of  the 
wound,  amputation,  or  resection — wUl  be 
best.  The  sm*geon  should  not  waste  time 
over  hopeless  cases.  None  but  operations 
of  emergency  should  be  performed  on  the 
field.  Bleeding  must  be  arrested,  fractured 
limbs  supported,  limbs  completely  smashed 
amputated,  the  wounded  refreshed  and  com- 
forted, and  then  despatched  as  quickly  as 
IS  practicable  to  the  field-hospitals.  In 
them  complete  examinations  can  be  made, 
thorough  antiseptic  precautions  taken,  and 
the  needful  operations  performed.  With 
regard  to  the  much  discussed  question  of 
first  dressings,  the  writer  is  convinced  that 
the  first  dressing  shoidd,  if  possible,  be  a 
final  dressing,  and  that  this  should  be  the 
aim  of  all  military  surgeons.  He  has  but  a 
limited  beHef  in  the  practical  efficiency  of 
the  packet  of  first  dressings  as  carried  by 
the  soldier  himself. 

The  frequent  necessity  for  the  extraction 
of  a  lodged  bullet,  a  fragment  of  shell,  or 
portion  of  clotliing  is  peculiar  to  gunshot 
injury.  Popular  belief  ascribes  a  deadly  in- 
fluence to  the  presence  of  a  bullet  in  the  body, 
and  the  wounded  man  urgently  begs  for 
its  removal,  the  surgeon  too  often  making 
an  extensive  and  damaging  search  for  it. 
A  great  variety  of  ingenious  bullet -extractors 
and  bullet-searchers  have  been  invented. 
We  have  plain  probes,  articulated  probes, 
probes  tipped  with  porcelain,  electrical  in- 
dicators, instruments  gimlet  and  spoon- 
shaped,  A  strong  slender  bullet-forceps, 
like  Luer's,  or  the  American  forceps  with 
rat  teeth  at  the  extremity,  is  the  best.  It  is 
narrow  enough  to  enter  an  ordinary  gun- 
shot track  ;  when  closed  it  acts  as  a  sound, 
and  if  it  seize  the  ball,  is  not  likely  to  slip. 
It  is  quite  certain,  however,  that  the  former 
indiscriminate  extraction  of  bullets  was  often 
attended  with  evil  consequences,  and  that 
vastly  more  injury  was  inflicted  by  ill-judged 
cfi'orts  to  remove  the  baU  than  its  mere 


presence  was  likely  to  induce.  If  the  ball, 
however,  prove  accessible,  and  its  removal 
easy,  it  may  be  better  to  extract  it ;  but 
long-continued  search  after  a  deeply  placed 
baU,  or  extensive  incisions  for  its  release, 
are  to  be  deprecated.  The  wound  should 
be  treated  irrespectively  of  its  presence.  It 
may  become  encapsuled,  or  even  be  removed 
at  a  later  period. 

In  cases  where  the  bullet  requires  to  be 
removed,  as  where  it  presses  upon  an  im- 
portant vessel  or  nerve,  or  excites  irritation 
by  its  presence,  the  operation  should  be  con- 
ducted with  extreme  caution  and  the  avoid- 
ance of  all  needless  suffering.  The  part 
should  be  placed,  if  possible,  in  the  same 
position  as  at  the  time  of  the  receipt  of 
injury.  The  gunshot  track  is  thus  straight- 
ened and  shortened.  Caxe  must  be  taien 
not  to  mistake  a  bony  prominence  for  a 
bullet.  Stromeyer  mentions  a  case  in 
which  the  head  of  the  fibula  was  thus  cut 
down  upon.  The  writer  has  known  more 
than  one  instance  in  which  an  attempt  was 
made  to  extract  the  transverse  process  of  a 
vertebra,  fatal  haemorrhage  resulting. 

The  treatment  of  shock  after  extensive 
injury  first  demands  attention,  especially 
when  produced  by  shell-explosions.  If 
very  severe  it  may  even  terminate  fatally. 
Brandy,  wine,  ammonia,  injections  of  ether, 
heat  to  the  surface,  and  sinapisms,  as  well 
as  stimulating  injections  per  rectum,  may 
be  resorted  to.  In  cases  of  slight  shock  it 
is  unnecessary  to  interfere,  but  excessive 
reaction  must  always  be  guarded  against. 

The  dressing  of  a  gunshot  wound  must 
necessarily  be  of  a  simple  character.  In 
those  cases  where  it  is  possible,  an  antiseptic 
pad,  composed  of  cotton  wool  impregnated 
with  iodoform  or  corrosive  sublimate,  should 
be  resorted  to  as  soon  as  possible  after  the 
receipt  of  injury,  and  fastened  with  a  band- 
age— not,  however,  too  tightly  applied.  The 
method  of  antiseptic  occlusion  seems  to  pro- 
mise the  most  favourable  results,  especially 
in  cases  of  gunshot  fractures  and  injuries 
involving  joints.  This  is  not  practicable 
when  the  wound  is  very  large,  irregular, 
and  with  contused  margins,  or  when  a  con- 
siderable interval  has  taken  place  after  the 
receipt  of  injury.  Provision  should  then  be 
made  for  the  freest  possible  escape  of  the 
discharges.  Drainage-tubes  may  be  inserted, 
counter- openings  made,  and  antiseptic  irri- 
gation, with  frequent  change  of  the  dressing, 
resorted  to.  The  strictest  cleanliness  must 
always  be  enforced,  and  all  used  dressings 
be  burnt  at  once. 

The  general  treatment  consists  in  ab- 
solute rest  of  body  and  mind.    A  generous 
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diet  should  be  exhibited,  but  of  a  plain  and 
simple  description.  The  bowels  ought  to 
be  kept  regular  with  gentle  purgatives. 
Anodynes  are  well  borne,  and  should  be 
given  in  sufficiently  large  doses  to  allay 
pain  and  excitement.  In  young,  plethoric 
subjects,  leecliing  is  sometimes  indicated, 
but  general  blood-letting  is  never  likely  to 
be  required.  If  blood-poisoning  threaten, 
quinine  and  opium  are  the  most  trustworthy 
remedies.  Severe  diarrhoea  is  a  very  com- 
mon comphcation  of  gunshot  injury,  and 
for  this,  iron  and  opium  are  the  drugs  chiefly 
indicated. 

Special  Forms  of  Gunshot  Injury. — 
Gunshot  injuries  of  bone  may  be  classified 
as  contusions,  simple  fractures,  partial  per- 
forating, penetrating,  and  complete  frac- 
tures. Every  form  of  projectile  used  in 
war  may  cause  these  various  injuries.  The 
nature,  extent,  and  severity  of  the  lesion 
will  depend  on  the  size,  form,  and  velocity 
of  the  missile.  The  discussion  as  to  the 
comparative  effects  of  the  round  and 
conoidal  bullets  is  no  longer  of  practical 
value  since  the  general  adoption  of  arms  of 
precision.  To  the  cylindriform  bullet  all 
now  agree  in  ascribing  a  greater  destructive 
power.  The  frequency  of  gunshot  fractures 
varies  much  in  different  campaigns.  On 
the  average  they  occur  in  about  one-fifth  of 
the  total  number  of  gunshot  wounds. 

Gunshot  fr-acture  of  bone  presents  special 
features  according  to  the  character  of  the 
portion  injured,  the  size  and  velocity  of 
the  projectile.  Extensive  damage  to  the 
bone  is  associated  with  comparatively  tri- 
fling injury  to  the  soft  parts — a  feature  com- 
mon to  all  kinds  of  gunshot  fracture,  and 
the  converse  of  what  obtains  in  fractures 
met  with  in  civil  practice.  A  bullet  strikmg 
at  right  angles  at  full  speed  makes  a  canal 
in  the  bone,  of  the  same  size  as  the  ball 
itself;  the  wound  of  entrance  being  a 
clearly-defined,  circular  opening  in  the  cor- 
tical tissue,  from  which  fissures  extend  up- 
wards and  downwards,  the  exit  wound  being 
larger,  more  irregular,  more  extensively 
comminuted  and  fissured  than  that  of  en- 
trance. When  the  ball  strikes  obliquely, 
the  bone  will  be  comminuted.  If  it  strikes 
tangentially,.  a  piece  of  bone  may  be  car- 
ried away,  thus  producing  partial  fracture, 
which  may  or  may  not  be  afterwards  ren- 
dered complete  by  the  weight  of  the  body  or 
the  appKcation  of  some  indirect  force. 

The  simplest  form  of  injury  is  that  in 
which  the  bone  is  contused.  In  some  cases 
the  surface  may  be  depressed,  the  injury 
taking  place  in  conjunction  with  wounds  of 
the  soft  parts.    There  will  be  extravasation 


of  blood  beneath  the  periosteum  and  in  the 
medulla.  The  injury  most  fr-equently  occurs 
in  the  exposed  bones,  especially  the  lower 
jaw,  the  tibia,  and  the  skull.  The  diagnosis 
is  difficult,  as  the  sUghter  forms  of  injury 
are  mostly  overlooked  at  the  time.  They 
are  generally  only  recognised  by  the  after- 
consequences.  Their  presence  may  be  in  • 
ferred  when  the  wound  is  close  to  a  bone, 
when  the  ball  is  found  to  be  altered  in  shape 
during  its  passage,  or  by  a  sudden  invasion 
of  bone-inflammation  or  osteitis. 

The  symptoms  are  obscure,  but  a  pecu* 
liar  boring,  burning  pain  is  experienced  in 
the  bone,  the  fiinctions  of  the  limb  are  in- 
terfered with,  and.  a  swelling  may  be  felt 
beneath  the  periosteima.  In  slight  cases, 
where  the  conditions  .are  favourable,  de- 
sirable results  may  follow,  the  extravasation 
is  absorbed,  and  some  local  formation  of 
new  bone  may  take  i)lace.  In  unfavoin-able 
cases,  suppurative  periostitis  commonly 
occurs,  and  necrosis.  The  sequestrum  may 
separate  in  the  usual  way,  or  osteo-myelitis 
and  septic  poisoning  may  take  place.  The 
injured  part  must,  in  any  case,  be  kept  at 
rest,  and  symptoms  dealt  with  as  they 
arise. 

The  bullet  may  merely  groove  or  furrow 
the  bone,  either  superficially  or  deeply,  or 
drive  the  cortical  portion  into  the  medulla. 
Portions  of  the  bullet  are  often  found  em- 
bedded, or  the  ball  may  be  altered  in  shape 
or  lodge  at  the  end  of  the  furrow.  Fissures 
will  probably  be  always  found.  This  kind 
of  injury  generally  takes  place  at  the  junc- 
tion of  the  epiphysis  and  the  shaft.  A  ball 
passing  between  the  radius  and  ulna,  or  the 
tibia  and  fibula,  will  very  often  groove  both 
bones.  In  other  cases  the  ball  may  pierce 
the  cortical  tissue  and  lodge  in  a  blind  canal 
in  the  bone.  This  occurs  in  the  epiphysis 
and  spongy  bone.  In  some  of  these  cases 
there  will  be  fissm*es,  in  others  none.  The 
diagnosis  is  difficult,  and  the  nature  of  the 
injury  is  often  only  discovered  by  the  sub- 
sequent progress  of  the  case.  If  the  ball 
can  be  extracted,  these  fractures  will  re- 
semble in  their  progress  simple  grooving 
wounds.  If  not  removed,  the  bullet  may 
become  encapsuled  or  excite  inflammatory 
processes  at  some  subsequent  period. 

The  bullet  may  pass  through  the  entire 
thickness  of  the  shaft  or  extremity  of  a  bone, 
cutting  a  channel  through  it  without  caus- 
ing complete  solution  of  continuity.  This 
form  of  fracture  is  called  Lochschuss,  or  key- 
hole. It  is  usually  met  with  in  the  spongy 
extremities  of  the  long  bones  near  their 
junction  with  the  shaft,  and  is  more  fre- 
quently produced  by  small  bullets.     The 
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entrance  wound  in  the  bone  is  the  same 
uize  as  the  ball,  circular  in  form,  the  edges 
sharp  and  depressed.  The  exit  wound  is 
large,  u-regular,  the  margins  everted.  Lon- 
gitudinal fissures  are  almost  always  present. 
At  fifteen  yards'  distance,  a  chassepot  bullet, 
fired  through  the  lower  epiphysis  of  the 
femur,  makes  a  perfectly  round  wound  of 
entrance,  the  exit  orifice  being  about  ten 
times  as  large.  The  ovoid  needle-gun  ball, 
at  the  same  distance,  also  makes  a  round 
entrance-hole  in  the  bone,  the  exit  wound 
being  two  or  three  times  larger.  The 
Martini-Henry  effects  a  round  entrance,  a 
larger  but  also  rounded  exit  wound,  with 
limited  fissuring.  An  exact  diagnosis,  even 
with  the  aid  of  the  finger,  is  sometimes 
difficult.  When  recovery  ensues,  small 
fragments  of  bone  exfoliate,  and  the  canal 
becomes  filled  up,  either  by  callus  or  fibrous 
tissue. 

The  successful  treatment  of  gunshot 
fracture  depends  in  a  great  degree  on  the 
possibility  of  antiseptic  occlusion,  careful 
immobilisation,  and  the  absence  of  pro- 
longed transport.  Although  much  longer 
delayed  than  in  any  other  kinds  of  fracture, 
final  consohdation  is  almost  the  constant 
result.  The  average  period  of  union  is  one 
month  for  the  forearm,  two  months  for  the 
arm,  three  months  for  the  leg,  and  six 
for  the  thigh.  A  useful  limb  is  generally 
obtained,  but  always  more  or  less  deformed 
ai»d  shortened.  Non-union  is  exceedingly 
rare.  Death  may  ensue  soon  after  the 
injury  from  shock,  heemorrhage,  or  injury 
to  some  important  organ. 

After  a  battle  hospitals  are  filled  with 
cases  of  fracture.  A  great  many  of  the  sub- 
jects die  from  acute  septic  poisoning.  In 
some  the  fatal  result  may  be  averted  by 
timely  amputation ;  but  when  a  septic  condi- 
tion is  developed,  amputation  is  exceedingly 
fatal.  At  a  later  period  amputation  may 
become  necessary  from  the  extent  of  the 
necrosed  fragments,  a  profuse  suppuration 
exhausting  the  patient,  suppuration  taking 
place  in  an  adjacent  joint,  or  large  bed- 
Bores  forming  by  reason  of  defective  nursing. 

The  practice,  formerly  much  in  vogue,  of 
extracting  and  excising  fragments  of  broken 
bone  is  now  very  properly  abandoned. 
Primary  resection  of  the  extremities  of  the 
fracture  should  never  be  performed ;  it  leads 
to  delayed  union,  false-joint,  or  sets  up 
osteomyelitis  and  necrosis.  Pieces  appa- 
rently loose  will  often  unite  quite  well,  and 
the  attempt  to  remove  them  may  seriously 
damage  the  soft  parts.  It  will,  however,  in 
some  instances  be  desirable  to  remove  a 
fragment  of  bone  pressing  upon  a  nerve  or 


artery,  and  lying  quite  loose  in  the  wound  01* 
transverse  to  the  axis  of  the  bone. 

After  the  wound  has  been  dressed  the 
fractured  limb  must  be  immobiHsed,  the 
joint  above  and  below  the  seat  of  fracture 
included,  and  this  must  be  thoroughly  done, 
especially  in  cases  which  involve  transporta- 
tion. For  these  nothing  can  be  better  than 
some  modification  of  the  so-called  Bavarian 
splint.  Plaster  of  Paris  properly  employed, 
the  writer  considers,  is  invaluabla  In  the 
treatment  of  fractures  Stromeyer  strongly 
objected  to  it,  and  pointed  to  evil  conse- 
quences resulting  fr-om  its  use ;  but  these, 
with  reasonable  care,  may  be  avoided.  His 
great  contemporary,  Langenbeck,  is  very 
strongly  in  favour  of  its  employment. 

Fracture-apparatus  for  use  in  war  must 
be  simple,  Hght,  strong,  and  portable.  Splints 
have  been  supphed  of  all  possible  material 
— tin,  zinc,  fron,  wood,  rattan,  and  wire, 
but  all  military  surgeons  should  learn  to 
utilise  every  available  material  on  the  spot. 
For  almost  all  injuries  of  the  upper  ex- 
tremity Stromeyer's  triangular  cushion  will 
be  found  to  yield  adequate  support ;  in  the 
first  instance,  at  all  events,  in  the  lower 
limb.  The  straight  position,  combined  with 
continuous  extension,  is  the  best  for  all 
kinds  of  fracture  of  the  thigh.  Nathan 
Smith's  or  Hodgen's  anterior  wire-splints, 
with  suspension,  are  admirable.  These 
splints  help  to  prevent  bed-sores — not  the 
least  of  thefr  many  advantages. 

In  fractures  of  the  leg  plaster  of  Paris 
splints  may  be  used,  a  window  being  left  at 
the  wound.  Starch,  dextrine,  white  of  egg, 
and  water  glass  are  much  less  desirable 
media,  and  are  supplanted  completely  by 
plaster  of  Paris.  Unfortimately  it  requires 
a  considerable  time  to  apply  plaster  splints 
properly;  the  weak  parts,  where  windows 
occur,  may  be  strengthened  by  slips  of  thin 
wood  or  iron.  Undue  pressure  must  be 
avoided  at  first,  and  subsequently  the  limb 
must  not  be  allowed  to  become  loose  in 
the  splint.  Gunshot  fractures  of  the  leg . 
are  the  most  frequent  variety  of  fracture  of 
the  long  bones,  amounting  to  about  31  per 
cent,  of  the  total  number  of  cases.  Those 
of  the  humerus  come  next  in  fr-equency, 
being  28  per  cent. ;  gunshot  fractures  of  the 
femur  amount  to  22  per  cent.,  and  of  the 
bones  of  the  forearm  to  18  per  cent. 

The  views  of  surgeons  as  to  the  methods 
of  treatment  and  propriety  of  amputation 
have  greatly  differed.  At  the  present  time, 
however,  they  are  decidedly  in  favour  of 
conservative  measures  in  the  majority  of 
cases,  especially  of  fracture  of  the  shaft 
of  the  bone.    When  the  fracture  is  near 
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the  ankle  or  the  knee,  these  joints  will  pro- 
bably be  involved,  and  amputation  may  be 
the  safer  proceeding.  In  choosing  a  hne  of 
treatment,  much  will  depend  on  the  facili- 
ties which  circumstances  afford  for  satis- 
factory after-treatment,  and  the  absence  of 
long  transport.  The  limb  should  be  im- 
mobihsed  in  a  fracture -box  or  plaster  of 
Paris.  Union  takes  place  very  slowly ;  de- 
tached portions  of  bone  may  be  removed, 
but  any  more  formal  resection  of  the  ex- 
tremities of  fractured  bones  is  strongly  to 
be  deprecated.  When  conservative  treat- 
ment, from  any  cause,  fails,  amputation 
may  be  practised  subsequently.  In  these, 
as  in  other  cases,  the  results  will  depend 
on  how  far  antiseptic  methods  of  treatment 
have  proved  successful. 

Gunshot  Injury  of  Joints.  —  The 
number  of  these  wounds  varies  in  different 
campaigns,  but  the  difference  may  be  ac- 
counted for  to  some  extent  by  the  accuracy 
of  the  diagnosis.  It  is  estimated  that  they 
form  from  one  to  two  per  cent,  of  the  total 
number  of  injuries,  but  they  amounted  to 
as  much  as  six  per  cent,  during  the  Franco- 
German  war.  Their  frequency  is  about 
equal  in  the  upper  and  lower  extremities. 
The  shoulder  and  knee  are  the  articulations 
m(5st  frequently  implicated,  the  elbow  comes 
next  in  order,  the  hip  and  wrists  being  the 
least  frequently  wounded.  The  left  shoulder 
is  more  frequently  injured  than  the  right, 
and  the  right  elbow  than  the  left,  which 
may  be  explained  by  the  position  which  a 
man  assumes  in  firing. 

A  joint  is  fr'equently  injured,  as  before 
stated,  by  fissures  issuing  from  an  adjacent 
fracture.  In  fractures  of  the  upper  end  of 
the  tibia,  fissures  ahnost  invariably  extend 
into  the  knee-joint.  Formerly  contour- 
wounds,  passing  around  the  joint  without 
opening  into  it,  were  described  as  of  fre- 
quent occurrence.  They  certainly  are  not 
so  now.  Wounds  apparently  of  this  nature 
generally  implicate  the  articulation.  In- 
jury to  the  joint-capsule  alone  is  of  some- 
what common  occurrence  ;  this  may  take 
place  in  the  knee  without  injury  to  the 
bone,  but  a  gunshot  wound  implicating  the 
capsule  of  the  hip-joint  invariably  damages 
the  acetabulum  or  the  head  and  neck  of 
the  femur. 

One  or  both  of  the  joint-surfaces  may 
be  grooved  or  extensively  comminuted  and 
fissured  by  the  bullet ;  the  bullet  or  a  por- 
tion of  clothing  may  even  find  admission ; 
the  importance  of  the  injury  depends  upon 
the  extent  to  which  the  bone  is  damaged. 
It  is  often  extremely  difficult  to  decide  if  a 
joint  has  been  opened  or  not,  and  to  what 


extent  the  bones  are  injured ;  this  will  be 
especially  so  where  the  articulation  is 
covered  with  a  great  thickness  of  soft  parts. 
A  diagnosis  may  be  arrived  at  from  the 
position  and  direction  of  the  wound,  and 
presence  or  absence  of  crepitus  ;  an  escape 
of  synovia  is  seldom  observed.  Sudden 
swelling  immediately  following  the  injury 
is  a  very  definite  symptom,  but  it  is  often  '■ 
absent,  or,  as  in  the  case  of  ihe  hip-joint,  ' 
diflScult  to  determine  distinctly.  Pain  is  not 
a  prominent  symptom.  When  the  bullet 
has  traversed  a  joint,  the  patient  cannot 
use  it ;  sometimes,  however,  he  may  be 
able  to  walk  a  certain  distance,  and  this 
has  been  repeatedly  observed  even  when 
the  head  of  the  femur  has  been  comminuted 
and  the  bullet  lodged  in  the  bone.  In  the 
case  of  the  hip-joint  the  direction  of  the 
wound  offers  the  best  indication. 

Formerly  a  gunshot  wound  implicating  a 
large  joint  was  regarded  as  certain  to  occa- 
sion suppuration  and  necessitate  amputa- 
tion. During  the  Crimean  War  and  in  the 
Italian  campaign,  the  French  surgeons 
amputated  the  limb  for  wound  of  the  elbow, 
and  amputation  was  almost  universally  con- 
sidered necessary  for  penetrating  wounds. 
It  is  now  certain,  however,  that  many  gun- 
shot fractures,  even  of  the  lower  joints, 
may  be  recovered  from  with  little  or  no 
inflammatory  reaction.  In  many  cases  a 
changed  position  of  the  limb  will  alter  the 
wound  from  a  direct  to  a  valvular  one,  and 
thus  shut  off  the  interior  of  the  jomt  from 
external  influences,  especially  in  the  case 
of  the  knee  ;  the  great  thickness  of  soft  parts 
covering  the  hip  and  shoulder  may  procure 
the  same  result  for  these  joints.  But  in 
the  wrist  and  elbow  recovery  has  also  been 
observed  without  suppuration. 

Langenbeck  informed   the  writer  that 
during  the  war  of  1870  and  1871,  he  had 
seen  a  hundred  cases  of  penetrating  wound 
of  the   knee-joint,  in  which  recovery  had 
ensued  without   suppuration.      Socin  has 
recorded  fifteen  cases  of  gunshot  fractm'e 
involving  the  knee-joint  which  he  had  ob- 
served during  the  same  war.     In  eleven  of  / 
these  recovery  took  place  without  suppura-  • 
tion  in  the  joint.     In  some  there  was  no  > 
reaction ;    in  others,  a  Hmited  amount   of  i 
swelling  and  pain  took  place  in  the  joint, 
or  a  trifling   suppm^ation   in    the  external 
wound. 

The  brilliant  results  obtained  by  Berg- 
mann  and  Eeyher  in  the  Russo-Turkish 
war,  lead  us  to  hope  much  from  the  appli- 
cation of  antiseptic  treatment  in  gunshot 
injury  of  joints.  It  is  necessary  to  bear 
in  mind,  however,  that  joint -inflammation 
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often  sets  in  very  late,  especially  in  wounds 
of  the  hip,  and  doubtless  it  is  sometimes 
excited  by  untimely  transport  in  wounds 
which  might  otherwise  have  remained 
quiescent.  Suppuration  is,  unfortunately, 
the  common  consequence  of  gunshot  injm^y 
involving  an  articulation,  either  from  frac- 
ture of  the  joint  or  a  fissure  extending 
into  it. 

All  gunshot  injuries  of  joints  are  severe, 
and  their  danger  is  in  proportion  to  the 
extent  of  the  syno\dal  surface.  Pyaemia  is 
the  almost  constant  cause  of  death,  amount- 
ing to  as  much  as  90  per  cent.  The 
mortality  after  the  Franco-German  and 
American  wars  amounted,  for  the  wrist  to 
about  12,  the  elbow  20,  the  ankle  24,  the 
shoulder  33,  the  knee  50,  and  the  hip  80  per 
cent. 

In  all  cases  where  antiseptic  occlusion 
can  be  resorted  to,  this  method  of  treatment 
should  be  adopted,  together  with  perfect 
immobihsation  of  the  part.  ^Aliere  inflam- 
matory reaction  has  akeady  taken  place, 
the  joint  may  still  be  immobilised,  free 
incisions  made  into  the  articulation,  all 
foreign  bodies  and  loose  fragments  of  bone 
removed,  the  interior  thoroughly  disinfected, 
and  efficient  drainage  provided  for.  "When 
the  damage  is  too  extensive  to  admit  of 
conservative  treatment,  excision  may  be 
performed  or  amputation  prove  necessary. 
Formerly  the  universal  practice  was  to 
amputate  in  all  cases  of  injury  to  joints. 

External  circumstances  may  sometimes 
render  amputation  the  better  course  :  want 
of  nursing,  long  transport,  a  badly  equipped 
and  ventilated  field  hospital.  Of  course 
antiseptic  treatment  when  applied  helps  to 
neutralise  these.  If  septic  changes  have 
taken  place  in  the  wound,  amputation  is 
best ;  secondary  incisions  and  drainage 
under  these  circumstances  used  to  prove 
very  fatal.  This  difficult  question  must  be 
decided  at  the  first  dressing-place — whether 
a  comparatively  easy  amputation  or  the 
more  difficult  conservative  treatment  should 
be  adopted.  Secondary  amputation  gene- 
rally comes  too  late,  and  in  respect  of 
mortality,  as  compared  with  primary  am- 
putation, one  may  say  with  Hueter :  '  It  is 
as  the  difference  in  pulling  a  sinking  man 
out  of  the  water  after  one  or  after  ten 
minutes'  immersion.' 

When  the  occlusive  treatment  has  been 
begun  at  the  first  dressing-place,  it  should 
be  continued  in  the  field-hospital,  unless 
some  pressing  contraindication  occurs.  To 
realise  healing  under  a  scab,  the  dressing 
should  remain  as  long  as  possible  without 
change.      When  this  becomes  necessary, 


fresh  pads  should  be  applied.  If  fever, 
however,  arise  with  the  evening  increase  of 
temperature,  cedema  of  the  limb,  pain  in 
the  joint,  or  rigor,  the  part  must  be  care- 
fully examined.  If  the  suppuration  be  not 
extensive,  the  joint  may  be  washed  out  and 
the  wound  utilised  for  drainage  purposes,  or, 
if  unfavourably  placed,  a  counter-opening 
may  be  made.  If  plilegmonous  inflamma  • 
tion  be  great,  the  joint  must  be  washed  out 
antiseptically,  the  plaster  splint  removed 
and  a  posterior  splint  substituted.  If  the 
septic  processes  be  not  thus  arrested,  ex- 
cision or  amputation  will  become  necessary. 
In  cases  where  antiseptic  drainage  has 
already  been  adopted,  the  dressing  must  be 
practised  only  when  absolutely  necessary, 
and  washing  out  should  be  sparingly  re- 
sorted to.  If  sepsis  sets  in,  the  rules  pre- 
viously laid  down  are  to  be  followed.  In 
cases  of  profuse  and  long- continued  sup- 
puration, the  joint  should  be  examined  for 
foreign  bodies  and  loose  fi-agments  of  bone. 
If  the  patient  arrives  at  the  field-hospital 
with  the  joint  ah'eady  in  a  septic  condi- 
tion, an  attempt  should  be  made  to  purify 
it,  although  this  may  often  fail.  When  the 
joint-cavity  becomes  shut  off,  and  the  ex- 
ternal wound  remains  open,  simple  dress- 
ings only  will  be  required.  Fistulse  may 
be  cleaned  with  a  sharp  spoon.  Inflamma- 
tion in  the  perisynovial  tissue,  or  serous 
effusion  into  the  joint,  may  be  treated  by 
iodine  applications  and  methodical  com- 
pression. Passive  movements  should  only 
be  begun,  with  great  caution,  after  the  joint 
has  quite  healed  and  is  free  from  pain. 
For  the  after-cure,  electricity,  douches,  and 
massage  must  be  vigorously  carried  out. 

It  may  be  stated,  generally,  that  in  the 
shghter  forms  of  gunshot  injury  to  the 
shoulder,  expectant  treatment  is  justifiable. 
If  a  ball  be  lodged  in  the  head  of  the  hu- 
merus, and  the  bone  much  comminuted,  or 
if  there  be  considerable  damage  to  the  soft 
parts,  primary  excision  should  be  performed, 
unless  some  additional  severe  injury  contra- 
indicate  it.  When  the  attempt  to  preserve 
the  joint  fails  and  suppuration  ensues,  the 
secondary  period  should  be  awaited,  as  no 
operation  should  be  attempted  in  the  inter- 
mediate stage.  The  after-treatment  con- 
sists in  immobilising  the  joint  until  healthy 
action  is  set  up  in  the  wound,  and  then 
an  early  employment  of  passive  movement. 
During  the  Franco-German  war  anky- 
losis occurred  in  rather  more  than  half  the 
I  number  of  cases  treated  conservatively.  In 
!  10  per  cent,  there  was  free  mobility,  in  the 
rest  more  or  less  impairment  of  motion. 
The  final  results  would  seem  to  prove  that 
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the  function  of  the  limb  is  better  preserved 
after  conservative  treatment  than  it  is  after 


excision. 


In  the  elbow-joint  expectant  treatment 
should,  as  a  rule,  be  adopted,  the  mor- 
tality being  only  ten  per  cent.  Excision 
gives  a  mortality  of  rather  more  than 
double  that,  and  amputation  about  the  same. 
In  a  few  instances  movement  was  preserved, 
but  in  the  great  majority  ankylosis  ensued. 
During  the  campaign  of  1870  a  free  use 
of  the  joint  took  place  in  about  6  per  cent, 
of  the  cases.  Eleven  recovered  imperfect 
movement,  while  in  81  per  cent,  there  was 
ankylosis.  When  the  limb  is  in  a  good 
position  a  very  useful  arm  will  be  the  result. 
The  limb  should  be  immobilised  on  an 
angular  splint,  and  the  vsrrist  kept  midway 
between  a  position  of  pronation  and  supina- 
tion. Care  should  be  taken  to  prevent  the 
fingers  becoming  stiff  by  early  passive  mo- 
tion. Primary  excision  should  be  performed 
in  cases  of  extensive  fracture  of  the  bones 
with  injury  to  the  soft  parts.  It  may  be 
either  partial  or  complete.  In  this  case  it 
will  be  only  requisite  to  remove  the  por- 
tions of  bone  that  are  damaged.  Complete 
restoration  of  function  is  very  rare,  but  a 
fair  proportion  recover,  more  or  less  com- 
pletely, the  use  of  the  joint  and  power  over 
the  hand  and  forearm.  In  some  there  was 
a  flail -joint,  and  many  had  to  be  amputated. 
Wounds  of  the  hip-joint  are  most  severe; 
expectant  treatment  is  the  least  dangerous 
course  to  pursue.  Excision  of  the  hip- 
joint  is  only  to  be  performed  as  a  primary 
operation,  and  in  uncomplicated  cases  of 
fracture  of  the  head  or  neck.  The  mortality 
is  very  great.  Amputation  at  the  hip  is 
scarcely  justifiable,  judging  by  the  terribly 
fatal  consequences  following  it.  Otis  states 
that,  in  49  cases  of  recovery  after  expec- 
tant treatment,  in  only  one  was  it  posi- 
tively established  that  a  fracture  extended 
into  the  johit,  and  he  doubts  the  accuracy 
of  the  diagnosis  arrived  at  in  many  of  the 
others.  On  the  other  hand,  it  would  seem 
that  recent  experience  has  been  more  fa- 
vourable. Langenbeck  records  88  cases  of 
wounds  implicatmg  the  hip-joint  treated 
expectantly,  during  the  war  of  1870,  of 
which  25  recovered.  In  39  cases  of  which 
the  cause  of  death  was  known,  34  died  from 
pyaemia  and  septicaemia.  The  American 
reporter  pronounces  in  the  most  emphatic 
manner  against  expectant  measures  in 
gunshot  fracture  of  the  hip,  the  mortality 
of  which  he  estimates  amounts  to  98*8  per 
tent.  But  the  writer  finds  that  after  pri- 
mary excision  it  was  96*9  per  cent.,  and 
after  primary  amputation  91'4.    Although 


expectant  treatment  is  therefore,  he  thinks, 
to  be  condemned  whenever  direct  injury 
to  the  articulation  can  be  positively  af- 
firmed, the  margin  is  very  smaU  indeed, 
and  the  difficulty  of  diagnosis  admittedly 
often  extreme. 

Excision  of  the  Jcnee-joint  has  hitherto 
been  attended  with  hardly  any  success  in 
miHtary  sm^gical  practice.  Formerly  am- 
putation for  gunshot  injury  to  this  joint 
was  the  universal  rule ;  now,  however, 
expectant  treatment  is  recognised  as  the 
proper  course  to  adopt,  especially  since  the 
introduction  of  antiseptic  methods.  Berg- 
mann  reports  33  cases  during  the  Russo- 
Turkish  war,  of  which  20  made  a  good 
recovery  and  only  one  died.  Sokolow  has 
collected  140  cases  of  gunshot  wound  pene- 
trating the  knee,  of  which  100  recovered. 
If  this  be  even  approximately  correct,  it 
proves  the  mortality  to  be  very  much  less 
than  it  ever  is  after  amputation  of  the  thigh. 
According  to  Heinzel's  table  of  117  cases 
of  amputation  of  the  thigh  for  gunshot 
injury  of  the  knee,  the  mortality  was  60  per 
cent.  No  doubt  this  list  included  all  the 
more  severe  cases.  Excision  is  still  more 
fatal ;  the  percentage  of  mortahty  amounted 
to  86*6  during  the  American  war,  and  the 
experience  of  subsequent  campaigns  has 
been  the  same.  We  must  emphatically 
pronounce  against  its  performance  as  a 
primary  operation  during  a  campaign.  The 
results  of  the  excision  of  the  knee  per- 
formed by  Nussbaum  at  Bazeilles,  in  1870, 
where  all  but  one  died,  sufficiently  endorses 
this  opinion. 

Excision  of  the  anMe,  as  a  primary 
operation,  is  followed  by  very  indifferent 
success,  and,  where  the  injm-y  cannot  be 
treated  expectantly,  amputation  is  the  pre- 
ferable course  to  adopt. 

Gunshot  Injuries  of  the  Head. — The 
proportion  of  these  injuries  varies  much  in 
different  campaigns.  It  is  always  in  excess 
in  fighting  from  trenches  and  during  sieges. 
In  the  Crimean  war,  one  out  of  every  three 
men  killed  in  the  trenches  before  Sebas- 
topol  was  wounded  in  the  head.  On  the 
average,  injuries  of  the  head  constitute 
about  8  per  cent,  of  all  gunshot  wounds. 
According  to  Gross's  statistics,  rather  less 
than  three-fourths  are  confined  to  the  scalp, 
and  one-fourth,  or  rather  more,  of  the  cases 
involve  the  skull  and  its  contents. 

Gunshot  injuries  of  the  head  may  be 
classified  into : — 

1.  Scalp  wounds  without  lesion  of  the 
bone. 

2.  Contusion  of  the  bone  with  and  with- 
out lesion  of  the  scalp. 
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3.  Gunshot  fracture  involving  the  outer 
table  alone. 

4.  Isolated  gunshot  fracture  of  the  inner 
table. 

5.  Gunshot  fracture  of  both  tables : — 
(a)  Without  depression,  (6)  with  depression. 

6.  Gunshot  fractures  with  perforation  of 
the  skull  and  penetration  of  foreign  bodies : 
(a)  those  in  which  the  projectile  escapes, 
(6)  those  in  which  the  projectile  lodges. 

Mortality  after  Injury  of  the  Skull. 
In  the  4,000  cases  recorded  during  the 
American  war  the  mortality  after  gunshot 
fractures  of  the  skull  was  60  per  cent.,  while 
Chenu  reckons  the  mortahty  in  the  Crimea, 
at  74  per  cent. 

In  the  American  report  the  following 
results  are  tabulated  of  the  rate  of  mortality 
in  different  forms  of  injury  : — 

Cases  Mortality 
Contusions  of  the  skull            .        .  328  16-8  p.c. 
Fractures  of  outer  table  alone        .  138  8-7  „ 
„        of  inner  table  alone         .  20  95 '0  „ 
Linear  fissure  of  both  tables  with- 
out known  depression       .        .  19  36*8  „ 
Fracture   of   both    tables  without 

ascertaining  depression     .        .  2911  64'6  „ 

Depressed  fractures         .       .       .  364  35-8  „ 

Penetrating       „       .        ,        ,        .  485  85*5  „ 

Perforating       „       .        ,        .        .  73  80-0  „ 

Ecrasement  or  smash       ...  9  100-0  „ 

Contre-coup 2  50*0  „ 

A  total  of  4,350  cases,  with  2,574  deaths,  or  about 
60  per  cent. 

The  following  results  followed  operative 
treatment : — 


Extraction  of   missiles    in   or 

Cases 

Mortality 

within  the  bone 

175 

48-3  p.c. 

Ligations  of  bleeding  vessels 

33 

36-3  „ 

Removal  of  bone-splinters  or 

elevation  of  the  bone        .        . 

454 

39-0  „ 

Formal  trephining    .... 

220 

56-6   „ 

Operations  for  hernia  cerebri  .        . 

29 

75-8  „ 

In  regard  to  trephining,  the  primary 
operations  were  more  than  twice  as  fatal  as 
those  performed  in  the  later  stages.  The 
operations  proved  most  fatal  when  per- 
formed on  the  frontal  bone,  a  little  less  in 
the  case  of  the  parietal  and  occipital,  and 
least  in  the  temporal ;  but  of  this  last  there 
were  but  few  cases. 

In  gunshot  injuries  of  the  head  the 
damage  to  the  brain  is  localised,  and 
symptoms  of  concussion  are  very  rare. 
Symptoms  of  compression  are  more  fre- 
quent as  the  result  of  gunshot  injury.  De- 
pressed bone  is  the  usual  cause;  it  also 
occurs  as  the  result  of  the  presence  of  a 
foreign  body,  and  from  extravasation  of  blood 
between  the  dura  mater  and  skull,  upon  the 
surface,  or  into  the  substance  of  the  brain. 
According  to  Gross,  extravasation  of  blood 
j.R  the  cause  of  the  symptoms  in  one-half 
the  cases.  Haemorrhage  to  a  greater  or 
less  extent  is  present  in  every  instance  of 


severe  fracture  of  the  skull,  especially  when 
accompanied  by  extensive  fissuring.  The 
most  frequent  source  of  the  bleeding  is  the 
anterior  branch  of  the  middle  meningeal 
artery.  This  injury  is  by  no  means  univer- 
sally fatal.  In  a  few  cases  trephining  over 
the  seat  of  injury  has  enabled  the  surgeon 
to  secure  the  bleeding  points,  providing  at 
the  same  time  an  escape  for  coagula.  In 
several  instances  fractures  of  the  parietal 
bone,  involving  laceration  of  the  middle  me- 
ningeal artery,  have  been  discovered  upon 
post-mortem  examination  to  be  united,  as 
in  the  case  of  an  English  officer  who  was 
wounded  in  the  parietal  region  at  the 
storming  of  the  Malakoff.  After  an  interval 
he  became  unconscious  and  hemiplegic. 
Finally  he  recovered,  but  death  took  place 
three  years  later  from  pneumonia.  On  ex- 
amination after  death,  a  united  fracture  was 
found  in  the  parietal  bone,  and  a  rupture  of 
the  middle  meningeal  artery  close  to  its 
division  into  its  anterior  and  posterior 
branches. 

The  other  causes  of  compression  or 
interference  with  brain  function  are  trau- 
matic meningitis  or  encephalitis.  Suppura- 
tion occurs  in  a  large  number  of  cases.  In 
about  5  per  cent,  it  is  between  the  dura 
mater  and  the  bone.  It  is  the  result  of 
meningitis  in  about  25  per  cent.,  and 
in  the  form  of  a  localised  suppuration 
or  abscess  in  the  substance  of  the  brain 
in  about  70  per  cent,  of  the  cases.  The 
symptoms  of  compression,  the  result  of 
depressed  bone,  are  often  late  in  making 
their  appearance,  and  as  the  result  of 
inflammatory  changes  seldom  arise  before 
the  tenth  day.  When  they  do  occur  im- 
mediately in  cases  without  manifest  de- 
pression of  skull,  they  must  be  due  to  the 
extravasation 'of  blood  within  the  cranium. 
If  they  supervene  within  a  few  hours  after 
the  receipt  of  injury,  reactionary  haemor- 
rhage is  probably  the  cause.  When  they 
take  place  after  an  interval  of  ten  days  or 
longer,  they  are  dependent  on  inflammatory 
changes  or  the  formation  of  an  abscess. 

The  symptoms  do  not  essentially  differ 
from  those  observed  in  cases  of  injury  to 
the  skull  from  other  causes.  The  progress 
and  result  depend  entirely  on  the  disappear- 
ance or  removal  of  the  cause.  Surgical 
means  may  be  employed  to  elevate  a  de- 
pressed portion  of  bone,  remove  a  foreign 
body,  provide  an  escape  for  haemorrhage,  or 
to  seek  for  and  evacuate  pus.  On  the  other 
hand,  a  blood-clot  may  become  gradually 
absorbed,  and  it  must  be  remembered  that 
the  brain  is  able  to  accommodate  itself  to  a 
considerable  diminution  in  the  capacity  of 
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the  cranmm.  The  longer  the  condition  of 
compression  is  allowed  to  endure,  however, 
the  greater  is  the  risk  to  the  patient's 
life.     See  Brain,  Compression  of  the. 

The  symptoms  of  injm'y  to  the  brain 
vary  with  the  position  of  the  wound.  In 
the  upper  part  of  the  calvaria  a  gunshot 
woimd  of  the  brain  often  produces  para- 
lysis of  the  lower  extremities ;  sometimes 
both  upper  extremities  and  the  lower  of 
the  opposite  side  are  affected.  Injury  in- 
volving the  region  of  the  motor  centres  may 
produce  paralysis  of  the  motor  oculi,  facial 
paralysis,  or  paralysis  of  groups  of  mus- 
cles in  fche  extremities,  consciousness  re- 
maining unimpaired.  Aphasia  may  be 
present,  either  alone  or  in  association  with 
facial  paralysis,  or  paralysis  of  the  upper 
extremities  may  be  associated  with  agraphia. 
Bergmann,  who  has  devoted  much  attention 
to  this  subject,  observed  areas  of  localised 
loss  of  sensation  after  gunshot  injury,  the 
motor  power  remaming  intact,  especially  in 
injury  of  the  parietal  region.  Clonic  spasm 
of  the  muscles,  involving  certain  groups,  or 
sometimes  extending  over  the  whole  of  the 
opposite  side,  generally  indicates  injury  to 
the  cortical  substance.  Paralysis  and  spasm 
are  alike  uncommon  after  injury  involving 
the  occipital  and  temporal  regions.  Injury 
to  the  medulla  oblongata  may  be  recog- 
nised by  the  change  in  the  respiratory 
function,  Cheyne- Stokes  respiration,  slow 
pulse,  and  a  sub-normal  temperature.  When 
the  cerebellum  is  involved,  there  will  be 
faulty  co-ordination  of  movement.  The 
paralysis  of  certain  cerebral  nerves  may 
serve  to  localise  injury  involving  the  base 
of  the  skull.  The  sjTnptoms,  however,  are 
often  obscure,  and  an  exact  diagnosis  will 
always  be  difficult  to  arrive  at.  Injury  to 
the  base  or  sides  of  the  brain  is  more  dan- 
gerous than  to  the  upper  surface. 

Hernia  cerebri  is  not  an  uncommon 
sequence  of  gunshot  injury  to  the  brain. 
It  generally  takes  place  after  an  interval, 
and  is  the  result  of  the  increase  of  intra- 
cranial pressure  or  the  formation  of  abscess. 
Generally  it  is  small,  but  it  may  attain 
the  size  of  a  man's  fist.  The  condition 
is  a  very  fatal  one,  44  patients  dying 
out  of  the  55  cases  recorded  during  the 
American  war.  The  majority  occurred 
after  the  secondary  removal  of  fragments 
of  bone.  The  diagnosis  is  easy,  as  a  pulsat- 
ing tumour,  covered  by  granulation-tissue, 
is  observed  projecting  from  the  wound. 
Simple  treatment  should  be  adopted,  the 
surface  kept  as  pure  as  possible,  protected 
from  external  injury,  and  cicatrisation  thus 
promoted.      In  favourable    cases    the  in- 


flammatory swelling  subsides,  and  the 
tumom^  recedes  within  the  skull.  A  fatal 
issue  is  the  rule,  from  extension  of  the 
brain -inflammation,  or  the  formation  of  an 
abscess,  which  is  so  frequently  associated 
with  hernia  cerebri.  The  tumour  should 
never  be  sliced  off  nor  pressure  be  appHed  to 
it.  The  knife,  caustics,  or  ecraseur  are  alike 
inapplicable.     See  Hernia  Cerebri. 

The  great  majority  of  gmishot  injuries 
to  the  brain  terminate  in  a  fatal  suppura- 
tive meningitis.  The  most  common  period 
of  its  occurrence  is  from  the  second  to 
the  sixth  day  after  the  injury.  Berg- 
mann found,  however,  extensive  suppuration 
&.ctually  present  in  cases  which  had  sur- 
vived onlj'  thfrty-six  hours.  In  almost 
every  instance  this  is  associated  with  septic 
changes  occurring  in  the  woimd.  At  a 
later  period  the  disease  may  originate  in  a 
suppurative  periostitis  or  ostitis  of  the 
broken  fragments,  thrombosis  and  phlebitis 
of  one  of  the  sinuses  of  the  dm^a  mater,  or 
in  abscess  of  the  brain.  The  period  of  its 
occm-rence  is  quite  indefinite. 

Cerebral  abscess  is  a  common  result  of 
gunshot  wounds  of  the  head.  Most  fre- 
quently it  occurs  from  two  to  three  weeks 
after  the  injury.  It  may  be  the  consequence 
of  a  contusion  of  the  brain,  the  presence  of 
a  foreign  body,  or  more  often  of  purulent 
inflammation  of  the  skull,  or  necrosis  of  a 
fr'agment  of  bone.  It  may  form  either  in 
the  cortical  or  white  substance,  and  vary  in 
size  from  a  pigeon's  e%g  to  a  small  orange. 
The  wall  of  the  abscess  is  irregular,  and  the 
contents  may  be  either  green,  brown,  or 
yellow.  The  symptoms  are  indefinite  and 
the  diagnosis  difficult.  Headache  is  usually 
present,  often  of  excessive  severity ;  fever, 
with  very  frregular  exacerbations,  and,  later 
on,  convulsions  and  paralysis. 

In  the  treatment  of  gunshot  fracture  of 
the  skull,  mental  and  bodily  rest  is  neces- 
sary. Transport  should  be  avoided,  the 
secretions  regulated,  and  easily  digestible 
food  administered.  Simple  fractures  are, 
of  course,  very  rare,  and  must  be  treated 
expectantly  unless  synij)toms  of  compres- 
sion supervene.  In  compound  fractures 
antiseptic  precautions  are  of  the  first  im- 
portance. Loose  fr'agments  should  be  ex- 
tracted, and  any  that  are  depressed  ele- 
vated or  removed.  If  a  foreign  body  have 
penetrated  deeply  it  must  be  let  alone,  as 
the  search  for  it  would  entail  extensive 
damage  to  the  brain.  Projectiles  and 
foreign  bodies  which  can  be  readily  got  at 
should  be  removed  with  great  care,  in  order 
to  avoid  farther  injury  to  the  brain  or  its 
membranes,  or  hsemorrhage. 
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In  perforating  wounds  of  the  skull,  it 
may  be  necessary  to  trephine  in  order  to 
reach  fragments  of  the  internal  table,  which 
is  always  more  extensively  comminuted 
and  depressed.  The  bullet  at  the  same  time 
may  be  discovered.  In  cases  where  frac- 
ture of  the  internal  table  only  is  suspected, 
a  diagnosis  cannot  be  made,  and  expectant 
treatment  must  be  adopted.  In  contusion 
or  wound  of  the  brain,  the  chief  thing  is  to 
purify  the  part  thoroughly,  keep  the  patient 
at  rest  on  a  low  diet,  and  apply  cold  to  the 
head.  Beyond  this,  there  is  in  the  first 
instance  but  little  to  do,  and  later  on  but 
little  can  be  done.  Should  an  abscess  form, 
the  evacuation  of  the  pus  affords  the  only 
prospect  of  recovery. 

In  cases  of  compression,  when  the 
symptoms  are  due  to  haemorrhage,  an 
attempt  may  be  made  to  discover  the  source 
of  the  bleeding,  and  for  this  purpose  the 
external  wound  may  be  enlarged  and  also 
that  in  the  bone.  The  blood-clot,  however, 
should  not  be  interfered  with.  In  progres- 
sive haemorrhage  blood-letting  is  sometimes 
useful.  The  ligature  of  the  common  carotid 
on  the  injured  side  is  an  operation  liliely  to 
be  of  only  temporary  benefit.  Where  the 
symx^toms  -of  compression  depend  on  de- 
pressed fracture,  the  depressed  fragments 
of  bone  should  be  elevated  or  removed. 

Gunshot  Injuries  of  the  Spine. — In 
these,  as  in  head  injuries,  the  matter  of  first 
importance  is  the  degree  of  damage  to  nerve- 
tissue.  Injury  of  the  spine  is  very  gener- 
ally complicated  with  wounds  of  the  chest, 
neck,  or  abdomen.  Otherwise  the  mortality 
varies  with  the  part  of  the  spine  wounded. 
The  higher  up  the  injury  is,  the  greater  the 
mortahty.  Gunshot  fracture  of  the  spine 
is  always  serious,  especially  when  it  in- 
volves the  bodies  of  the  vertebrae.  When 
recovery  does  take  place,  the  transverse  or 
spinous  processes  are  alone  affected.  Con- 
cussion of  the  spine  and  temporary  paralysis 
may  be  produced  by  shell-explosion,  but 
frequently  some  further  injury  has  been  in- 
flicted. Wounds  of  the  spine  from  heavy 
projectiles  nearly  always  prove  rapidly 
fatal.  Very  few  injuries  of  the  cervical 
spine  have  recovered,  and  in  these  the  in- 
jury was  confined  to  the  spinous  processes, 
and  was  followed  in  all  the  cases  by  stiff- 
ness of  the  neck,  with  paralysis  of  the  arm. 

Associated  with  gunshot  injury  of  the 
dorsal  spine  there  is  frequently  a  penetrat- 
ing wound  of  either  the  chest  or  abdomen, 
followed  by  speedy  death.  When  the  pro- 
cesses or  laminae  only  are  involved  the 
fatal  termination  is  protracted,  death  taking 
place  from  secondary   causes.      Eecovery 
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most  frequently  ensues  in  fractures  of  the 
lumbar  spine.  Seventy  cases  were  observed 
in  the  American  war,  but  in  these  the  pro- 
cesses of  the  vertebrae  were  the  parts  injured. 
In  many,  paralysis  continued  for  the  re- 
mainder of  life ;  in  others  there  were  re- 
peated abscesses,  exfoliations  of  bone,  and 
sinuses.  In  a  few  cases  the  bullet  lodged 
either  in  the  spinal  canal  or  the  bone.  In 
three-fourths  of  the  cases  of  fracture  of  the 
spinal  column  the  cord  was  injured  at  the 
same  time.  There  are,  however,  no  reliable 
statistics  of  the  frequency  of  the  various 
kinds  of  injury.  The  sjonptoms  may  be 
immediate  or  secondary,  and  their  character 
will  depend  on  the  portion  of  the  cord  in- 
jured. They  may  come  on  after  an  in- 
terval of  weeks,  months,  or  even  years. 

In  some  cases  the  cord  will  be  merely 
contused,  a  kind  of  injury  more  frequent 
than  is  commonly  supposed,  producing 
symptoms  dependent  on  the  particular 
region  involved.  In  other  cases  the  cord 
may  be  compressed  by  an  extravasation  of 
blood,  or  a  fragment  of  bone,  or  an  em- 
bedded projectile.  Here,  also,  the  symp- 
toms will  depend  on  the  particular  part 
which  has  been  wounded.  In  a  few  cases, 
when  the  cord  has  not  been  permanently 
damaged,  if  the  cause  of  the  compression 
can  be  removed  recovery  may  follow  ;  but 
in  those  cases  which  do  not  terminate 
fatally  the  usual  result  is  permanent 
paralysis,  complicated  by  bedsores  and 
chronic  catarrh  of  the  bladder.  When  the 
injury  is  inflicted  from  behind,  the  gunshot 
track  will  be  short ;  but  from  in  front  it  is 
necessarily  long,  and  the  nature  of  the  in- 
jury difficult  to  diagnose,  complicated  as  it 
probably  will  be  with  perforating  wound  of 
the  thorax  or  abdomen.  The  cord  may  be 
either  partially  or  completely  divided,  and 
there  will  always  be  more  or  less  extravasa- 
tion of  blood.  When  the  cord  is  completely 
divided,  the  reflex  excitability  will  be  in- 
creased. The  nature  and  extent  of  the 
paralysis  are  generally  sufficient  to  estab- 
lish a  diagnosis. 

With  injury  in  the  region  of  the  lumbar 
spine  there  will  be  loss  of  sensation  and 
motion  in  the  lower  extremities,  retention 
of  urine  in  the  first  instance,  followed  by 
stillicidium,  incontinence  of  faeces,  and 
priapism.  The  upper  extremities  are  un- 
affected. 

In  the  dorsal  region  there  is  dyspnoea 
from  paralysis  of  the  abdominal  and  inter- 
costal muscles,  and  if  the  lesion  be  in  the 
upper  part  of  dorsal  spine,  the  upper  ex- 
tremities are  involved  as  well.  The  tem- 
perature in  the  paralysed  parts  is  at  first 
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increased.  The  functions  of  the  bladder 
and  rectum  are  generally  interfered  with ; 
priapism  is  infrequent  ;  bedsore  is  prone 
to  form  at  all  points  where  pressure  exists. 
In  the  cervical  region  the  upper  and 
lower  extremities  are  paralysed,  there  is 
difficulty  of  swallowing,  difficult  respira- 
tion ;  inequality  of  the  pupils  is  occasion- 
ally observed ;  there  may  be  increase  of 
temperature  in  the  paralysed  parts. 

Injury  to  the  cord  itself  is  fatal  sooner 
or  later  almost  without  exception, — in  the 
upper  cervical  region,  after  a  very  few  days, 
from  interference  with  respiration ;  in  the 
lower,  seldom  later  than  the  first  week. 
Only  in  the  lumbar  region  may  the  patient 
live  a  few  months.  Death  generally  takes 
place  from  suppurative  meningitis  or  from 
exhaustion. 

Gunshot  Injury  of  Nerves. — ^Wound 
of  the  cerebral  nerves  is  very  rare,  except 
in  conjunction  vdth  other  severe  injury. 
Branches  of  the  fifth  are  sometimes 
wounded,  and  also  the  facial  nerve.  The 
pneumogastric  has  been  sometimes  divided 
in  the  neck,  generally  with  an  immediately 
fatal  result,  from  wound  of  the  adjacent 
vessels  ;  otherwise  the  respiration  becomes 
slow  and  laboured,  the  voice  is  lost,  the 
pupil  on  the  injured  side  contracted,  and 
pneumonia  supervenes. 

In  wounds  of  the  extremities,  the  great 
nerve-trunks,  as  a  rule,  escape ;  they  are 
elastic  and  protected  by  their  sheath,  but 
one  of  them  may  be  lacerated,  completely 
divided,  or  more  or  less  contused.  In  these 
cases,  if  any  foreign  body  be  found  pressing 
on  the  nerve,  it  must  be  removed.  If  the 
nerve  be  wholly  or  partially  divided,  the 
seat  of  injury  should  be  exposed;  the  in- 
jured part  must  be  excised,  and  the  cut 
ends  sutured  together  with  fine  carboHsed 
silk,  as  was  first  recommended  by  Nelaton 
in  1864.  It  does  not  seem  a  matter  of 
much  importance  whether  the  suture  be 
passed  merely  through  the  sheath,  or 
through  the  nerve-substance  as  well.  Re- 
storation of  function  has  followed  in  a  large 
proportion  of  cases.  In  some,  atrophic 
changes  have  occurred  even  after  apparent 
recovery.  Where  the  first  attempt  ends  in 
failure,  a  second  may  be  made.  Galvanism 
should  be  employed  at  an  early  period  to 
stimulate  the  atrophied  muscles.  The  fre- 
quency of  injury  to  the  nerve-trunks  is 
much  greater  in  the  upper  than  the  lower 
limb.  In  the  latter  the  sciatic  nerve  is 
most  frequently  damaged,  in  the  former  the 
brachial  plexus  or  median  nerve. 

Gunshot  Wounds  of  the  Eye. — Dur- 
ing the  Franco-German  war  these  amounted 


to  10  per  cent,  of  the  total  number  of  wounds. 
In  regard  to  impairment  or  loss  of  function 
the  vulnerability  of  the  eye  stands  high. 
It  may  be  directly  injured  by  the  projectile, 
or  contused  or  burst  through  the  medium 
of  adjacent  parts.  If  penetrated  by  a 
peUet  of  shot  or  firagment  of  bullet,  the 
sight  is  invariably  lost,  either  by  the  escape 
of  the  contents  of  the  eyebaU  through  the 
wound,  or  the  subsequent  intense  inflamma- 
tion which  sets  in.  The  sight  is,  as  a  rule, 
destroyed  by  gunshot  injuries  ;  a  less  severe 
injury  may  induce  traumatic  cataract,  iritis, 
or  glaucoma.  Sympathetic  inflammation 
of  the  other  eye  is  a  frequent  and  serious 
result  of  damage  to  one.  Gunshot  injury, 
as  a  rule,  destroys  the  eye,  and  enucleation 
becomes  necessary  to  avert  the  occurrence 
of  sympathetic  ophthalmia. 

Gunshot  Injury  of  the  Ear. —  These 
injuries  are  very  rare,  and  are  usually 
associated  with  damage  to  other  organs. 
In  some  cases  the  sense  of  hearing  is  tem- 
porarily or  permanently  damaged  by  the 
explosion  of  shells  in  close  proximity, 
causing  rupture  of  the  membrana  tympani. 
In  a  few  cases  the  mastoid  cells  have  been 
opened,  or  a  fracture  traverses  the  middle 
ear.  The  ear  has  frequently  been  injured 
by  wounds  inflicted  from  the  mouth.  In- 
flammation and  suppuration  in  the  bone 
are  frequent  and  dangerous  consequences, 
as  the  inflammation  may  spread  inwards 
at  any  time  to  the  brain.  The  external 
ear  may  be  torn  off  in  part  or  altogether. 
The  detached  portion  should  be  sutured. 
After  gunshot  injury,  however,  the  damaged 
portion  generally  sloughs  off. 

Gunshot  Wounds  of  the  Face. — ^Very 
extensive  wounds  of  the  nose  and  cheek, 
followed  by  great  deformity,  are  the  result  of 
gunshot  injury.  Much  may  be  done  to  reHeve 
the  condition  of  the  patient  by  subsequent 
plastic  operation.  Lacrymal  fistula  may 
occur,  or  fistula  from  injury  to  Steno's 
duct,  or  facial  paralysis  from  division  of 
the  portio  dura.  Gunshot  fracture  of  the 
upper  jaw  is  a  serious  accident.  Death  from 
haemorrhage  frequently  occurs  in  the  first 
instance,  and  pyaemia  and  erysipelas,  sinuses 
with  prolonged  discharge,  and  exfoliation 
of  necrosed  bone  are  common  after-conse- 
quences. Gunshot  fracture  of  the  lower  jaw 
is  three  times  more  frequent,  and  in  some 
respects  more  serious,  than  fracture  of  the 
upper  jaw.  The  large  number  of  cases  re- 
corded, however,  in  the  American  reports, 
prove  the  risk  of  life  to  be  about  equal  in 
the  two  forms  of  injury,  the  mortality 
after  gunshot  wound  of  the  upper  jaw  bemg 
8-1  per  cent.,  and  of  the   lower  jaw  8*3. 


Gunshot  Wounds 


643 


Any  loose  fragment  should  in  the  first  in- 
stance be  removed;  a  piece  of  moulded 
Easteboard  applied  over  the  chin  and  secured 
y  a  four-tailed  bandage.  Suppuration  is 
always  abundant,  but  extensive  necrosis  is 
rare.  The  mouth  should  be  frequently 
washed  out ;  iodoform  is  an  excellent  ap- 
phcation  in  all  cases  of  buccal  wound. 

Secondary  haemorrhage  has  proved  ex- 
ceedingly frequent  and  dif&cult  to  control, 
after  injury  to  the  face.  The  carotid  artery 
has  been  tied  ia  many  instances,  but  the 
result  has  been  most  unsatisfactory,  the 
haemorrhage  usually  recurring  and  causing 
a  fatal  termination.  The  mortality  after 
ligature  amounts  to  more  than  70  per  cent. 
In  a  few  cases  the  external  carotid  has  been 
ligatured  successfully. 

Gunshot  Wounds  of  the  Neck. — 
Those  of  the  lateral  aspect  may  involve 
the  great  vessels;  the  pneumogastric  or 
sympathetic  nerves  from  behind.  Unless 
deep  enough  to  involve  the  spine,  a  gunshot 
wound  here  is  comparatively  unimportant. 
In  front  the  hyoid  bone,  the  larynx  or 
trachea,  may  be  injured ;  and  in  a  few  cases 
the  pharynx  or  oesophagus.  Where  the 
air -passage  is  opened  the  symptoms  are 
evident.  Air  escapes  from  the  wound,  and 
probably  there  is  emphysema  in  the  neck. 
Power  of  speech  would  be  lost,  there  would 
be  difficulty  of  breathing  and  swallowing, 
and  risk  of  asphyxia  from  inflammatory 
swelling,  or  from  deep-seated  inflammation 
in  the  neck.  Laryngeal  or  tracheal  stenosis 
may  occur  from  subsequent  cicatricial  con- 
traction, necessitating  tracheotomy  and  the 
permanent  wearing  of  a  canula.  The  pro- 
gnosis is  in  these  cases  unfavourable. 

In  all  cases  of  injury  of  the  larynx  and 
trachea  the  patient  must  be  kept  quiet ; 
sudden  oedema  may  necessitate  tracheotomy. 
When  a  foreign  body  in  the  neighbomrhood 
of  these  organs  interferes  with  respiration, 
and  cannot  be  safely  removed,  the  earher 
tracheotomy  is  done  the  more  favourable  is 
the  prognosis.  Superior  tracheotomy  is 
the  easier  method.  An  elastic  catheter,  a 
drainage-tube,  or  the  end  of  a  large  silver 
catheter,  may  be  used  in  case  of  need  in 
place  of  a  canula. 

Gunshot  wound  of  the  oesophagus  is  very 
rare,  and  nearly  always  associated  with 
damage  to  other  important  structures  in  the 
neck.  The  bullet  may  traverse  the  tube, 
making  two  openings  in  it,  or  tear  a  portion 
completely  away.  Fracture  of  the  spine, 
and  injury  to  the  cervical  vessels  and  nerves 
are  frequent  complications.  Swallowing  is 
usually  very  difficult  or  impossible.  The 
prognosis  is  bad,  death  taking  place  fi:om 


haemorrhage,  asphyxia,  or,  at  a  later  period, 
from  diffuse  cellulitis  in  the  neck,  pneu- 
monia, secondary  haemorrhage,  or  exhaus- 
tion. A  few  have  recovered  with  a  per- 
manent fistula  and  traumatic  stricture.  In 
gunshot  wounds  of  the  oesophagus  the 
nutrition  of  the  patient  is  the  chief  diffi- 
culty. He  should  be  fed  by  the  mouth  if 
possible,  or  else  through  the  wound  with  a 
tube. 

Gunshot  Injuries  of  the  Thorax. — 
The  proportion  of  these  to  the  total  number 
of  wounds  varies  in  different  wars  from  X 
in  10  to  1  in  16.  The  latter  was  the  pro- 
portion in  the  Crimea.  In  the  American 
war  it  was  1  in  12.  In  1870,  before  Metz 
and  Strasburg,  it  was  1  in  12.  The  ratio 
of  non-penetrating  to  penetrating  wounds 
varies  from  25  to  53  per  cent.  In  the  Crimea 
penetrating  wounds  amounted  to  31  per 
cent,  of  the  chest  wounds,  during  the  Ameri- 
can war  to  42  per  cent.,  and  among  the 
Prussian  wounded  in  1864  to  53  per  cent. 
During  the  war  of  1870-71  different  ob- 
servers estimated  the  percentage  at  from 
44  to  89  per  cent.  The  nearer  the  hospital 
is  to  the  battlefield,  the  more  numerous  the 
penetrating  wounds  of  the  chest  received 
into  it  will  be. 

In  uncomplicated  gunshot  wounds  of 
the  superficial  parts  covering  the  chest  the 
mortality  is  very  small,  probably  not  more 
than  one  per  cent.  They  seldom  occasion 
much  pain  or  cause  imphcation  of  the  lung. 
They  heal  slowly,  on  account  of  the  mo- 
bility of  the  chest-wall,  especially  when  of 
the  variety  called  seton  wounds.  It  is 
not  uncommon  to  find  the  baU  or  frag- 
ments of  cloth  or  other  foreign  substances 
lodged.  In  a  certain  number  of  cases 
the  ribs  were  injured  without  opening 
the  pleural  cavity,  or  directly  injuring  its 
contents.  In  many  instances  these  cases 
did  well,  but  they  were  often  complicated 
with  pleuritis  or  pneumonia  fi^om  the  irri- 
tation of  the  fractured  bone,  or  abscess  and 
necrosis  taking  place.  The  scapula  and 
clavicle  as  well  as  the  ribs  may  be  fractured 
without  the  pleura  being  penetrated. 

Penetrating  Wounds  of  the  Chest. — 
Penetrating  wounds  may  take  place  either 
with  or  without  fracture  of  the  ribs.  The 
projectile,  when  small,  may  pass  between 
two  ribs  without  injuring  them.  This  was 
found  to  be  not  infrequently  the  case  with 
the  chassepot  bullet  during  the  war  of  1870, 
but  the  needle-gun  bullet  invariably  firac- 
tured  the  ribs,  and  so  did  the  Eussian 
Berdan  ball.  Fracture  of  the  ribs  at 
the  entrance-wound  takes  place  in  the  ma- 
jority of  cases,  and  greatly  enhances  the 
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severity  of  the  injury,  as  fragments  of  bone 
are  generally  carried  in  with  the  ball  and 
seriously  damage  the  lung.  At  the  wound 
of  exit  fracture  of  the  rib  is  of  less  im- 
portance. In  a  few  cases  the  pleura  has 
been  found  wounded  without  injury  to  the 
lung.  Several  cases  of  this  kind  were  ob- 
served during  the  war  of  1870.  It  is  pro- 
bably caused  by  the  bullet  striking  tangen- 
tially  or  at  a  slow  velocity.  Klebs  mentions 
a  case  in  which  the  ball  traversed  the  right 
pleural  capity,  entering  in  front  on  a  level 
with  the  fourth  rib  and  emerging  opposite 
the  tenth,  behind,  without  wounding  either 
the  lung,  pericardium,  or  diaphragm.  The 
nature  of  such  an  injury  would  be  impos- 
sible to  diagnose  during  life. 

Penetrating  gunshot  wounds  of  the  chest 
may  not  only  be  associated  with  fracture  of 
the  ribs,  but  very  frequently  with  fracture 
of  the  scapula  as  weU ;  less  commonly,  the 
sternum  or  clavicle.  Fractures  of  these 
bones  are  very  serious  compUcations,  as 
fragments  of  them  often  lie  embedded  in 
the  lung  and  produce  most  extensive  sup- 
puration. The  bullet  may  traverse  one 
pleural  cavity  from  side  to  side,  or  both 
pleurae.  It  may  lodge  m  the  lung-tissue, 
the  waU  of  the  chest,  or  the  body  of  a 
vertebra;  or  pass  through  the  diaphragm 
and  wound  the  abdominal  viscera. 

The  diagnosis  of  a  wound  penetrating 
the  pleural  cavity  and  wounding  the  lung, 
which  it  does  in  the  great  majority  of  in- 
stances, is  generally  sufficiently  clear.  Air 
passes  in  and  out  tbiough  the  wound.  There 
will  be  always  more  or  less  dyspnoea  pre- 
sent, and  in  some  cases  this  is  exceedingly 
urgent.  Hsemoptysis  is  by  no  means  a  con- 
stant symptom  of  wounded  lung.  Probably 
it  does  not  occur  in  more  than  one-fourth 
of  the  cases  ;  indeed  during  the  American 
war  it  was,  it  is  stated,  present  in  only  five 
or  six  per  cent.,  but  when  observed  it  will 
afford  valuable,  although  by  no  means  con- 
clusive, evidence  of  the  nature  of  the  injury. 
Pneumothorax  is  always  present,  and  col- 
lapse of  the  lung,  unless  the  pleural  surfaces 
be  adherent  at  the  seat  of  injury.  Hsemo- 
thorax  is  an  almost  constant  consequence 
of  injury  to  the  lung.  It  is  very  variable  in 
amount ;  in  many  cases  it  wiH  be  very  slight, 
from  the  collapse  of  the  lung  closing  the 
wounded  vessels,  in  others  the  blood  may 
fill  the  pleural  cavity. 

The  symptoms  of  hsemothorax  are  fre- 
quent laborious  respirations  and  orthopncea. 
There  is  urgent  anxiety  and  distress,  the 
patient  turns  about  or  can  only  rest  on  the 
injured  side ;  great  sense  of  constriction 
around  base  of  chest.   There  is  also  evidence 


of  loss  of  blood,  pallor,  cold  surface,  frequent 
small  pulse,  or  there  may  be  complete  col- 
lapse. The  percussion  note  is  dull  and  the 
respiratory  murmur  absent,  the  ribs  sepa- 
rated, the  hypochondrium  prominent.  Sur- 
gery has  hitherto  availed  but  httle  to  relieve 
the  urgency  of  the  symptoms.  The  question 
of  reopening  the  wound  or  keeping  it  closed 
is  a  disputed  one.  Cold  should  be  applied 
to  the  chest  and  warmth  to  the  extremities. 
Only  when  the  symptoms  become  very  ur- 
gent should  the  wound  be  reopened.  The 
intrathoracic  pressure  may  of  itself  stop 
the  bleeding.  Subsequent  symptoms  must 
be  treated  as  they  arise.  Emphysema  after 
penetrating  wounds  is  uncommon,  occur- 
ring perhaps  once  in  every  200  cases.  It  is 
•usually  limited  to  the  neighbourhood  of  the 
wound ;  very  rarely  is  it  of  any  great  extent. 

The  fatality  of  penetrating  gunshot 
wounds  is  very  great.  A  large  proportion 
quickly  die  upon  the  field.  Where  both 
pleural  cavities  are  involved,  or  the  heart 
or  its  great  vessels  wounded,  death  will 
be  always  instantaneous.  Amongst  those 
treated  in  hospitals,  more  than  half  termi- 
nate fatally  in  the  first  few  days  from  acute 
inflammatory  processes  in  the  lung  and 
pleurae  ;  others  who  survive  this  period  die 
from  fever  and  exhaustion,  the  result  of  the 
septic  changes  in  the  fluid  contained  in  the 
cavity  of  the  wound ;  while  in  many  cases 
of  so-caUed  recovery  there  are  sinuses  con- 
stantly discharging,  necrosis  of  portions  of 
rib,  empyema,  chronic  cough,  and  other  evi- 
dence of  lung-mischief.  The  mortality  pro- 
bably is  not  less  than  70  to  75  per  cent. 

In  a  few  favourable  cases  the  wound 
will  heal  under  a  scab,  and  this  led  to  the 
practice,  proposed  by  Surgeon  Howard  dur- 
ing the  American  war,  of  hennetically  seal- 
ing perforating  gunshot  wounds  of  the  chest. 
All  accessible  foreign  bodies  and  fragments 
of  bone  having  been  removed,  the  edges  of 
the  wound  are  pared,  sutured  together,  and 
covered  with  lint  saturated  in  collodion.  In 
69  cases  treated  in  this  way,  the  lung  being 
wounded  in  all  but  15  of  them,  recovery 
took  place  in  27 — a  mortahty  of  68  per  cent. 
The  mortality  is  not,  perhaps,  excessive,  es- 
pecially as  two-thirds  were  behevedto  be  as- 
sociated with  lung-injury ;  but  the  American 
reporter  thinks  that,  in  many  of  these  cases, 
the  evidence  of  wounded  lung  and  perfora- 
tion of  thorax  is  quite  insufficient ;  besides, 
in  many  of  the  so-called  cases  of  recovery, 
interminable  sinuses,  necrosis,  empyema, 
chronic  cough,  and  other  evidence  of  lung- 
mischief  remained.  Sometimes  occlusive 
treatment  relieved  the  dyspnoea  and  the 
more  urgent  primary  symptoms,  with  tern- 


Gunshot  Wounds 


645 


porary  improvement  as  a  result.  But  the 
careful  examination  of  the  evidence  proves 
that  this  plan  has  not  lessened  the  mor- 
tality, and  has  been  sometimes  attended 
by  disastrous  consequences.  Fragments  of 
clothes  and  other  foreign  bodies  are  sewn 
up,  and  blood  and  fluid  accumulate  and 
decompose  in  the  interior. 

The  fatality  of  gunshot  wounds  really 
perforating  the  lung  is  very  great.  In  un- 
favourable cases  pneumonia  follows  more 
frequently  than  is  commonly  supposed, 
though  by  no  means  invariably,  especially 
where  foreign  bodies  have  entered  and  air 
gains  free  admission.  It  is  very  fatal  when 
it  takes  place.  In  20  autopsies  by  IQebs  of 
gunshot  wound  of  the  lung,  pneumonia  was 
only  once  observed.  Probably  this  is  due 
to  the  collapse  of  the  organ.  In  other  in- 
stances an  abscess  develops  which  may  open 
into  a  bronchus  and  the  patient  recover, 
or  burst  into  the  pleural  cavity  and  pro- 
duce septic  pleuritis.  Gangrene  of  the  lung 
is  rare.  Inflammation  of  the  pleura  is  often 
more  serious  than  inflammation  of  the  lung, 
as  it  so  generally  assumes  a  septic  form,  or 
an  empyema  develops,  accompanied  with 
hectic  fever  and  rigors. 

Hernia  of  the  lung,  the  result  of  gun- 
shot injury,  is  very  rare.  Only  7  examples 
are  noted  amongst  20,000  cases  of  chest 
wounds.  No  case  was  observed  during 
the  Franco-German  war.  The  explanation 
of  its  occurrence  is  difficult  and  unsatisfac- 
tory. The  tumour  moves  with  the  act  of 
respiration.  Eeduction  without  excision 
cannot  be  accomplished.  An  intercostal 
omental  hernia  may  be  mistaken  for  pneu- 
matocele. The  better  course  is  to  leave  the 
tumour  alone  without  active  surgical  inter- 
ference. It  may  be  protected  subsequently 
with  a  hollow  pad,  or  retract  spontaneously. 
Cases  of  hernial  protrusion  of  the  liver  and 
omentum  have  also  been  observed.  Wounds 
of  the  diaphragm  never  unite.  If  recovery 
ensue,  a  diaphragmatic  hernia  will  occur. 

Immediate  Treatment  of  Gunshot  In- 
juries of  the  Chest. — If  the  wound  is  small, 
the  injury  to  the  bone  not  great,  and  no 
foreign  body  has  been  carried  in,  the  best 
course  will  be  to  treat  by  antiseptic  occlusion. 
If  extensive,  with  much  injury  to  the  bone, 
loose  fragments  and  foreign  bodies  are  to  be 
removed,  counter-openings  made,  free  drain- 
age provided  for,  and  antiseptic  dressing 
applied.  If  this  fail,  frequent  washing  out 
of  the  ca\dty  with  warm  salicylic  solution 
must  be  adopted.  The  same  rules  apply 
for  the  extraction  of  foreign  bodies  here  as 
elsewhere.  If  the  projectile  be  lodged  in 
the  wall  of  the  chest,  it  may  be  removed ; 


if  within  the  cavity,  no  attempt  to  extract 
it  or  to  examine  the  wound  with  a  sound 
should  be  made. 

The  patient  must  be  kept  very  quiet,  in 
a  moist,  warm  atmosphere.  A  half- sitting 
posture  is  a  good  one,  with  the  body  turned 
to  the  injured  side.  Transport  is  imprac- 
ticable. Formerly,  copious  blood-lettings 
were  practised ;  but  this  is  undesirable,  un- 
less the  dyspncea  go  on  increasing  and  is 
not  reheved  by  subcutaneous  injections  of 
morphia.  The  quantity  of  blood  removed 
should  be  in  pro]3ortion  to  the  strength  of 
the  patient.  In  constantly  increasing  hae- 
mothorax  bleeding  has  been  practised,  but 
it  is  better  to  lay  the  patient  on  the  injured 
side,  close  the  wound,  and  apply  ice  to  the 
chest.  To  open  the  cavity  and  evacuate 
the  blood  would  probably  renew  or  increase 
the  bleeding.  If  the  extravasation  decom- 
pose, free  incisions  and  drainage  must  be 
resorted  to.  Opium  administered  internally 
gives  great  reUef  in  these  cases.  Emphysema 
does  not  often  cause  great  dyspnoea  ;  it  may 
be  reheved  by  smaU  punctures.  Pneumo- 
thorax had  best  be  let  alone ;  in  extreme 
cases  the  wound  may  be  opened  again. 

Haemoptysis  requires  rest,  nourishing 
diet,  styptics,  and  opium  internally,  and  cold 
to  the  chest.  Serous  effusions  are  seldom 
observed,  except  after  contusions.  The  treat- 
ment will  be  expectant  in  most  cases,  or 
simple  puncture  if  the  effusion  be  great  and 
cause  severe  symptoms,  or  is  not  absorbed 
after  a  few  weeks.  Traumatic  empyema  is 
more  common.  For  this  condition  free 
drainage  and  antiseptic  irrigation  must  be 
practised.  Generally  two  openings  are  re- 
quired. Excision  of  the  ribs  is  a  very  old 
operation,  seldom  applied  to  cases  of  mili- 
tary surgery  as  a  primary  operation.  It 
wiU  often  prove  useful  in  cases  of  empyema. 
A  piece  of  one  or  more  ribs  may  be  excised 
for  the  purpose  of  securing  a  freer  opening ; 
the  cavity  must  be  daily  washed  out  with 
warm  salicylic  solution  and  antiseptic  pro- 
tection given.  Sometimes  the  cure  is  rapid; 
generally  it  is  slow,  with  associated  curva- 
ture of  the  spine  and  falHng  in  of  the  chest- 
wall.  A  fistula  often  remains  open  for  a 
long  period.  In  two  instances  in  which 
the  writer  treated  a  gunshot  penetrating 
injury  of  the  chest  by  excision  of  a  rib  for 
subsequent  empyema,  the  result  proved 
most  satisfactory.     See  Empyema. 

Gunshot  Injuries  of  the  Abdomen. — 
These  may  take  the  form  of  contusion,  or  of 
wound  involving  the  parietes  only,  or,  lastly, 
be  penetrating,  a  variety  which  forms  more 
than  half  the  total  number.  The  projectile 
may  penetrate  and  lodge,  traverse  the  ab* 
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domen  and  emerge  by  a  second  wound,  or 
become  arrested  at  some  point  beneath  the 
skin.  As  a  general  rule  the  viscera  will  be 
injured ;  in  a  few  cases  they  escape.  Ab- 
dominal wounds  may  be  complicated  with 
injuries  of  the  chest  or  pelvis.  Contusions 
occur  from  the  blow  of  a  spent  shot,  and 
may  occasion  extravasation  in  the  abdomi- 
nal waU  or  cavity.  Laceration  of  the  vis- 
oera  occurs  in  about  1*5  per  cent,  of  these 
cases.  The  liver  or  spleen  is  the  organ 
generally  affected.  The  only  treatment  is 
an  expectant  one,  as  an  accurate  diagnosis 
is  scarcely  possible.  Wounds  of  the  parietes 
may  be  simple  or  severe.  Their  chief  im- 
portance consists  in  an  associated  injury 
to  the  viscera,  or  the  spread  of  subsequent 
inflammatory  processes  in  the  interior  of 
the  abdomen. 

The  symptoms  of  injury  to  the  intestine 
are  often  indefinite.  The  contents  of  the 
bowel  may  or  may  not  escape  externally. 
There  is  always  more  or  less  extravasation 
into  the  abdominal  cavity,  which  usually 
sets  up  a  rapidly  fatal  peritonitis,  accom- 
panied by  great  pain,  tympany,  vomiting, 
hiccough,  and  collapse.  In  some  few  rare 
cases  the  extravasation  may  become  en- 
capsuled,  and  an  abscess  forms,  followed 
by  faecal  fistula.  The  diagnosis  of  the  exact 
extent  of  the  injury  is  scarcely  possible, 
short  of  making  an  abdominal  section.  The 
great  majority  prove  fatal  in  twenty-four  or 
thirty- six  hours.  During  the  American  war 
the  mortaHty  was  83  per  cent. 

Gunshot  wounds  of  the  large  intestine  do 
not  present  any  special  symptoms.  They 
are  less  dangerous  than  those  of  the  small 
intestine,  because  the  injury  is  sometimes 
extra-peritoneal,  and,  especially  in  the  de- 
scending colon,  recovery  may  ensue  after 
the  formation  of  a  faecal  fistula.  Recovery 
is  rare  after  injury  of  the  ascending  or 
transverse  colon.  Gunshot  wounds  of  the 
rectum  are  not  uncommon.  They  are 
usually  complicated  with  fractures  of  the 
pelvis  or  wound  of  the  bladder.  The  writer 
remembers  cases  of  this  kind  in  which  faecal 
matter  escaped  from  the  posterior  wound 
and  urine  from  the  anterior.  Recovery 
sometimes  takes  place,  but  diffuse  pelvic 
suppuration  is  apt  to  be  induced,  and  both 
primary  and  secondary  haemorrhage  are  very 
frequent.  In  cases  which  do  survive,  fistu- 
lous openings  persist  for  a  long  period. 

Gunshot  wounds  of  the  stomach  are 
usually  immediately  followed  by  vomiting 
of  blood,  severe  collapse,  epigastric  pain, 
intense  thirst,  hiccough,  and  extravasation 
of  blood ;  the  escape  of  the  contents  of  the 
stomach  will  depend  on  its  empty  or  dis- 


tended condition  at  the  moment  of  injury. 
The  stomach  is  seldom  wounded  alone,  the 
lungs  and  diaphragm,  liver,  spleen,  or  colon 
being  generally  also  wounded.  The  injury, 
as  a  rule,  proves  rapidly  fatal.  A  few  weU- 
authenticated  cases  of  recovery  are  recorded. 
Six  are  mentioned  in  the  American  report, 
and  Fischer  exhibited  a  stomach  at  the 
meeting  of  German  surgeons  in  Berlin, 
with  a  circular  cicatrix  caused  by  a  bullet 
in  the  central  part  of  the  anterior  and  pos- 
terior surfaces.  The  patient  died  of  an 
attack  of  cholera  two  years  after  having  re- 
covered from  a  gunshot  perforation  of  the 
stomach.  In  some  cases,  as  that  of  Alexis 
St.  Martin,  recovery  is  followed  by  a  per- 
manent gastric  fistula. 

Gunshot  Injuries  of  the  Liver. — This 
organ  may  be  subcutaneously  ruptured  by 
a  blow  from  a  heavy  projectile.  Bullets 
may  produce  wounds  of  almost  any  extent 
or  variety.  The  convex  surface  is  generally 
most  frequently  injured,  and  in  some  cases 
these  wounds  may  be  recovered  from. 
Wounds  of  the  concave  surface  are  almost 
immediately  fatal.  Death  occurs  from 
severe  haemorrhage  or  rapid  peritonitis. 
In  cases  which  are  not  immediately  mortal 
an  abscess  will  form.  The  older  surgeons 
considered  this  injury  as  fatal  as  a  wound 
of  the  heart ;  but  Otis  has  proved  that  in 
a  few  instances  of  undoubted  injury  to  the 
liver  recovery  has  taken  place.  Generally 
a  fatal  result  sooner  or  later  ensues,  as  the 
injury  is  seldom  confined  to  the  liver  itself. 
Where  the  gaU-bladder  is  wounded  death 
has  almost  always  followed. 

Gunshot  Wounds  of  the  Kidney  are 
not  very  common,  from  its  deeply-placed, 
protected  situation.  As  in  the  large  intes- 
tine, the  injury  may  be  either  intra-  or  extra- 
peritoneal. The  wound  may  involve  the 
cortical  portion,  the  pelvis,  the  renal  vessels, 
or  aU  of  these  parts.  The  termination  is 
generally  fatal  from  peritonitis  and  haemor- 
rhage, but  a  number  of  recoveries  are  re- 
corded. Urinary  fistula  and  exhausting 
suppuration  continue  for  a  long  time.  The 
prognosis  is  bad,  although  the  injury  is 
probably  less  fatal  than  that  of  the  liver  or 
spleen.  The  chief  symptoms  are  haemor- 
rhage from  the  wound,  blood  in  the  urine, 
shock,  pain  in  the  loins  and  testicle,  and  an 
area  of  dulness  in  the  region  of  the  kidney. 
Persistent  vomiting  is  frequent. 

In  the  first  instance  expectant  treat- 
ment is  to  be  recommended  for  wounds  of 
the  kidney.  Many  cases  of  injury  to  the 
kidneys  during  the  last  wars  have  recovered. 
Care  must  be  taken  that  the  secretions  are 
allowed  to  escape  freely,  the  interior  of  th& 
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wound  must  be  cleansed  with  carbolic  in- 
jections ;  perinephritic  abscesses  diagnosed 
as  early  as  possible  and  opened  by  lumbar 
incision.  "Wliere  the  suppuration  surrounds 
the  entire  kidney,  or  septic  symptoms  ap- 
pear, it  may  be  best  to  extirpate  the  organ. 
See  Nephrectomy. 

Gunshot  Wounds  of  the  Bladder  may 
occur  in  those  parts  invested  by  peritoneum, 
or  be  extra-peritoneal.  The  former  prove 
rapidly  fatal ;  of  the  latter  a  certain  pro- 
portion recover.  Excluding  those  who 
die  on  the  field,  65  deaths  (according  to 
Bartels)  took  place  in  285  cases.  The 
wound  may  either  traverse  or  merely  pene- 
trate the  bladder.  Wounds  from  before 
backwards  and  from  behind  forwards  occur 
with  almost  equal  frequency.  The  latter 
appears  to  be  the  more  dangerous,  and  a 
traversing  wound  than  a  single  opening. 
All  cases  in  which  the  peritoneal  cavity  was 
involved  proved  fatal,  and  a  large  propor- 
tion of  the  others  died  from  urinary  in- 
filtration and  septic  poisoning.  About  one- 
half  are  compHcated  with  fracture  of  the 
pelvis,  which  considerably  increases  the 
risk  of  life.  The  pubic  bone  is  most  fre- 
quently involved,  next  the  sacrum,  then  the 
iUum,  and  least  frequently  the  ischium.  In 
many  cases  the  projectile,  a  piece  of  cloth- 
ing, or  fragment  of  bone  lodges  in  the 
bladder.  If  recovery  ensue,  these  become 
encrusted  with  triple  phosphates  and  give 
rise  to  symptoms  of  calculi.  Gunshot 
wound  of  the  bladder  is  attended  by  the 
escape  of  urine  mixed  with  blood  from  the 
wound,  by  vesical  tenesmus,  great  pain  in 
the  abdomen,  groin  and  testicle;  fever 
sets  in  on  the  second  or  third  day,  and 
urinary  infiltration  followed  by  septic  sup- 
puration takes  place  in  the  pelvic  cellular 
tissue. 

It  is  essential  in  the  treatment  of  blad- 
der wounds  to  make  provision  for  the  escape 
of  urine ;  otherwise  we  adopt  expectant 
treatment.  The  rapidly  fatal  nature  of 
the  injury  when  the  peritoneal  cavity  is 
involved  does  not  permit  an  exploratory 
operation  to  be  performed.  A  permanent 
catheter  should  not  be  left  in  the  bladder, 
because  it  induces  bladder-catarrh  and  ul- 
ceration of  the  mucous  membrane.  Fistulae 
often  persist  after  recovery,  and  are  difficult 
to  treat  or  cure. 

A  foreign  body  in  the  bladder  should  be 
removed  at  once.  Its  presence,  however,  is 
often  not  recognised  till  a  later  period. 
Then  it  may  be  removed  through  the 
wound  after  enlarging  it,  or  by  lithotomy. 
The  fimction  of  the  bladder  is  often  per- 
manently damaged. 


Mortality. — In  the  field-hospitals  the 
mortality  from  perforating  gunshot  wounds 
of  the  abdomen  is  at  least  80  per  cent.,  and 
a  large  number  die  from  injury  to  the  ab- 
domen on  the  field.  In  respect  of  mortality, 
the  individual  organs  stand  in  the  following 
order  : — The  most  fatal  is  injury  of  the  small 
intestines,  next  the  stomach,  the  spleen, 
large  intestine  where  invested  by  peri- 
toneum, liver,  kidneys,  large  intestine  out- 
side the  peritoneum,  lastly  the  rectum. 
Haemorrhage  is  the  most  frequent  cause 
of  death ;  some  appear  to  die  from  shock. 
If  the  first  period  be  survived,  septic  ab- 
sorption and  general  peritonitis,  still  later 
secondary  haemorrhage  and  exhaustion,  are 
the  causes  of  a  fatal  termination. 

Treatment  of  Injuries  of  Abdomen  and 
Pelvis.  —  Gunshot  wounds  involving  the 
parietes  only  should  be  treated  antisepti- 
cally,  as  similar  wounds  elsewhere.  When 
the  peritoneum  is  simply  opened,  an  effort 
should  be  made  to  close  it  by  suture.  Any 
uninjured  organ  which  may  protrude  should 
be  cleansed  and  returned.  Protrusion  of 
the  abdominal  contents  after  gunshot  in- 
jury is  very  rare.  The  traumatic  peritonitis 
which  so  commonly  ensues  may  be  treated 
by  ice,  calomel  and  opium  internally,  but 
this  will  be  all  but  useless.  Effective  drain- 
age, combined  with  antiseptic  washing  out 
of  the  abdominal  cavity,  making,  if  neces- 
sary a  free  incision  through  the  parietes  for 
the  purpose,  affords  better  prospects,  but 
hitherto  these  injuries  have  been  almost 
uniformly  fatal.  Isolated  collections  of  pus 
should  be  fireely  opened  and  drained.  Sim- 
ple blood  extravasation  should  not  be  inter- 
fered with. 

When  the  stomach  is  wounded,  the 
haemorrhage  is  always  most  serious,  and 
there  is  the  additional  risk  of  extravasation 
of  its  contents.  When  a  diagnosis  can  be 
made,  the  existing  wound  in  the  parietes 
should  be  enlarged,  or  an  incision  of  suffi- 
cient length  made  in  the  linea  alba ;  then 
after  the  wounded  organ  is  fully  exposed  the 
stomach  must  be  drawn  out  and  the  wound 
in  it  closed  with  a  double  row  of  sutures ; 
the  peritoneal  cavity  must  afterwards  be 
thoroughly  cleansed  with  a  warm  antiseptic 
solution.  The  external  wound  can  now  be 
sutured,  and  the  part  dressed  antiseptically. 
Nothing  should  be  given  by  the  mouth  for 
some  days,  and  the  strength  maintained  by 
nutrient  enemata.  Opium  must  be  freely 
administered.  Although  in  civil  hospitals 
operations  on  the  stomach  have  proved 
successful,  a  like  result  is  improbable  in 
time  of  war.  Kecovery  is,  however,  pos- 
sible.   A  gastric  fistula  is  an  unfavourable 
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result,  as  it  is  exceedingly  difficult  to  cure, 
and  interferes  with  the  nutrition  of  the 
patient.  A  flap  of  skin  may  in  some  cases 
be  transplanted  in  order  to  close  it,  or 
the  abdominal  wall  incised,  the  adherent 
stomach  separated,  and  the  opening  in  it 
closed  by  Lembert's  sutures,  then  the  mar- 
gins of  the  fistulous  track  in  the  parietes 
must  be  pared  and  united.  Several  cases 
of  recovery  are  recorded  after  this  operation. 
It  was  first  performed  by  Billroth. 

Gunshot  wounds  of  the  intestine  seldom 
come  under  treatment,  or  only  too  late  for 
effective  interference.  Where  the  injured 
intestine  is  prolapsed  and  the  wound  in  it 
small,  we  may  close  the  opening  by  suture, 
and  carefully  cleanse  all  the  parts  before 
reduction.  In  cases  where  an  injury  to  the 
intestine  is  diagnosed,  the  patient  should 
no  longer  be  left  without  an  effort  made  to 
preserve  life.  An  incision  must  be  made 
in  the  median  line,  or  the  existing  wound 
may  be  enlarged  sufficiently  and  a  search 
made  for  the  injured  bowel.  This  must 
then  be  dealt  with  according  to  the  amount 
of  damage  it  has  sustained,  either  by  simple 
suture  of  the  opening  when  it  is  small,  or 
when  more  extensive  by  resection  of  the 
damaged  portion  of  bowel  and  suture  of 
the  cut  extremities  together  by  Lembert's 
method.  It  will  be  necessary  to  take  care 
not  to  detach  the  mesentery  from  the  in- 
testine and  thus  rob  it  of  its  vascular  sup- 
ply. Where  any  considerable  part  of  the 
intestine  requires  removal  a  V-shaped 
portion  of  mesentery  must  be  excised. 
Then  the  edges  of  the  bowel  and  the  cut 
margins  of  the  mesentery  are  sutured  to- 
gether, every  portion  of  the  wound  puri- 
fied, the  injured  part  restored  to  the  ab- 
dominal cavity,  and  the  external  wound 
closed.    See  Lembert's  Suture. 

All  parts  of  the  abdominal  cavity  into 
which  extravasation  might  have  occurred 
must  be  thoroughly  purified  with  clean 
sponges  dipped  in  a  warm  1  per  cent,  car- 
bolic solution.  Thorough  cleansing  of  the 
abdominal  cavity  and  the  intestine  is  an 
important  part  of  the  operation.  If  this 
can  be  perfectly  accomplished  the  external 
wound  can  be  closed  without  inserting  a 
drain,  but  drainage  is,  as  a  rule,  necessary. 

The  operation  of  suturing  a  piece  of 
wounded  intestine  and,  still  more,  resecting 
it,  lasts  a  long  time.  The  patient  must  be 
kept  warm,  the  intestine  protected  by  com- 
presses ^vrung  out  of  warm  3  per  cent,  car- 
bolic solution,  frequently  changed.  After- 
wards ether  injections  may  be  given  to 
prevent  shock,  and  opium.  Nothing  should 
be  taken  by  the  mouth  for  the  first  few  days 


except  a  little  milk  and  ice.  Nutrient  ene- 
mata  must  be  administered.  After  the  fifth 
day  milk,  soup,  and  a  little  bread  may  be 
taken,  and  in  a  week  or  ten  days  ordinary 
simple  food. 

The  most  dangerous  period  is  from  the 
third  to  the  fifth  day,  when  the  sutures  cut 
their  way  out.  Union  takes  place  by  fibrin- 
ous exudation  and  adhesion  of  the  adjacent 
omentum  and  loops  of  intestine.  It  is  only 
as  a  rare  exception  that  such  a  measure  as 
this  can  be  carried  out  successfully  or  even 
attempted  in  cases  of  gunshot  injury;  but 
we  are  justified  in  making  the  attempt 
rather  than  permit  the  inevitably  fatal  re- 
sult to  take  place. 

Artificial  anus  sometimes  persists  after 
recovery  from  a  gunshot  wound  of  the  in- 
testine. It  is  a  painful  infirmity,  and,  if 
high  up  in  the  intestine,  interferes  very 
seriously  with  the  patient's  nutrition.  A 
fistula  which  is  not  associated  with  much 
loss  of  substance  of  bowel,  such  as  a  pistol- 
bullet  may  produce,  can  spontaneously 
close,  or  with  the  aid  of  a  plastic  operation. 
Where  there  has  been  loss  of  substance  the 
eperon  of  Dupuytren  will  form.  The  fistula 
may  sometimes  be  cured  by  dividing  it; 
otherwise  the  abdomen  must  be  opened, 
the  ends  of  the  intestine  detached  from  the 
abdominal  wall,  resected  and  sutured  to- 
gether as  before  described,  and  the  external 
wound  then  closed.  In  civil  practice  these 
operations  have  been  followed  by  a  large 
measure  of  success.    See  Artificial  Anus. 

Several  times  during  the  war  of  1870 
a  fistulous  communication  between  the 
bladder  and  rectum  was  observed  to  follow 
a  wound  traversing  the  pelvis.  A  spon- 
taneous cure  sometimes  occurred.  In  others 
the  fistula  persisted.  In  some  of  these  the 
rectum  has  been  incised  towards  the  coccyx 
to  afford  room  for  more  ready  access  to  the 
fistula.  The  margins  of  the  fistula  may  be 
then  excised  and  deep  silver-wire  sutures 
inserted,  superficial  silk  ones  being  intro- 
duced as  well.  The  result  is  uncertain. 
In  cases  of  failure  an  opening  in  the  de- 
scending colon  wiU  afford  much  reUef. 
When  the  bladder  and  small  intestine  com- 
municate abdominal  section  is  the  only 
means  of  dealing  with  the  fistula.  The 
adhesions  may  then  be  separated  and  the 
openings  closed  by  suture.  A  portion  of 
intestine  may  have  to  be  excised  as  well. 
An  operation  of  this  kind  is  of  course  very 
severe,  difficult,  and  dangerous  to  life,  and 
the  cases  in  which  it  is  likely  to  be  under- 
taken must  be  very  few. 

Gunshot  Wounds  of  the  Genital 
Organs     are    comparatively    rare.      The 
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body  of  the  penis  may  be  traversed  by 
a  bullet  without  injury  to  the  urethra, 
or  the  urethra  alone  may  be  divided  by 
the  ball.  In  most  cases  there  is  also  a 
wound  of  the  thigh,  scrotum,  testicle,  or 
perinemn.  In  one  case  the  bullet  lodged 
in  the  corpus  cavemosum,  and  when  this 
body  is  wounded  there  is  always  severe 
bleeding.  After  recovery  the  cicatrix  will 
interfere  with  erection.  When  the  urethra 
is  woimded  urination  will  be  difficult,  or 
there  may  be  complete  retention ;  the  tube 
may  be  partially  or  completely  divided. 
Infiltration  of  urine  generally  takes  place. 
The  mortahty  is  considerable — about  20 
per  cent. — and  when  recovery  takes  place 
urinary  fistula  and  traumatic  stricture  are 
the  inevitable  results.  "When  the  urethra 
is  torn  through  by  a  bullet,  a  catheter  should 
be  introduced  if  there  be  retention ;  if  this 
be  impracticable,  external  urethrotomy  may 
have  to  be  performed.  It  is  often  very  diffi- 
cult to  find  the  proximal  end  of  the  urethra, 
which  will  be  retracted  or  buried  in  the 
tissues.  A  catheter  should  never  be  left 
for  a  long  time  in  the  bladder,  as  it  excites 
C3^stitis.  Urinary  fistulas  are  difficult  to 
cure.  Various  forms  of  plastic  operation 
have  been  devised  for  the  purpose.  Scrotal 
wounds  are  common,  and  the  testicle  is  at 
the  same  time  more  or  less  damaged;  in- 
flammation is  set  up  in  it,  and  it  may  either 
atrophy  or  its  secreting  structure  become 
destroyed  as  a  result  of  suppurative  in- 
flammation. In  about  half  the  cases  both 
testicles  are  injured.  There  is  usually  con- 
siderable shock  and  severe  pain  experienced 
at  the  time.  Neuralgic  pain,  often  severe 
enough  to  demand  castration,  is  not  an  in- 
frequent consequence.  A  gunshot  injury 
of  the  testicle  should  be  treated  as  con- 
servatively as  possible.  Scrotal  fistulre 
usually  heal  after  scraping  with  a  sharp 
spoon  and  dusting  the  surface  with  iodo- 
form. 

As  a  matter  of  fact,  gunshot  injuries  of 
Arteries  and  Veins  comparatively  rarely 
come  under  treatment.  This  infrequency  of 
wounds  of  the  arteries  by  gunshot  injury  is 
more  apparent  than  real,  as,  almost  without 
exception,  a  man  wounded  through  one  of 
the  main  arteries  dies  where  and  when  he 
falls,  before  aid  can  reach  him.  Stromeyer 
estimated  the  number  of  vessel  wounds  at 
3  per  cent,  of  the  total  of  those  wounded. 
When  the  artery  is  fixed,  especially  if  it  be 
enclosed  in  a  bony  canal  like  the  vertebral 
or  middle  meningeal  arteries,  it  is  more 
liable  to  injury. 

The  bullet  may  directly  injure  the  vessel, 
cause  a  fragment  of  bone  to  be  driven  against 


or  into  it,  or  pass  partially  round  the  vessel, 
contusing  and  separating  it  from  its  vascular 
connections,  especially  in  the  thigh.  This 
is  liable  to  be  followed  by  sloughing  or 
ulceration.  The  fact  of  gunshot  contusion 
is  rather  inferred  from  the  clinical  history 
of  the  cases  and  the  frequency  of  secondary 
haemorrhage  than  proved  by  post-mortem 
demonstration.  The  artery  may  be  lacer- 
ated, and  completely  or  partially  divided 
by  the  bullet.  The  bullet  or  a  fragment 
of  bone  may  lodge  in  the  vessel-wall  itself, 
causing  a  temporary  obliteration  which  is 
rarely  definitive,  but  mostly  followed  by 
secondary  haemorrhage.  When  the  pro- 
jectile lodges  in  the  vessel- wall  it  soon 
becomes  displaced  by  its  weight.  This 
lodgment  is  not  infirequent.  It  is  a  com- 
mon experience  for  fearful  haemorrhage  to 
follow  attempts  at  extracting  either  a  bullet 
or  a  fragment  of  bone,  and  in  some  cases 
it  may  be  due  to  this  circumstance. 

In  large  vessels  the  bullet  may  traverse 
the  vessel,  and  make  an  entrance  and  exit 
wound.  The  writer  amputated  a  thigh  for 
gangrene  in  Servia,  in  which  a  subsequent 
examination  showed  two  well-defined  cu'- 
cular  apertures  of  this  kind  in  the  popliteal 
artery  caused  by  the  bullet  traversing  it. 
The  same  thing  has  occurred  in  the  aorta, 
and  the  iliac  and  carotid  arteries.  In 
other  cases  the  ball  cuts  out  a  portion 
from  the  side  of  the  vessel.  When  a  limb 
is  carried  away  by  artillery  fijre  there  is 
often  no  bleeding,  the  elasticity  of  the 
main  vessels  allows  of  their  being  drawn 
out  of  their  sheath  before  giving  way,  and, 
in  a  manner  analogous  to  that  of  torsion, 
their  lumen  will  be  closed  by  retraction 
of  the  inner  and  middle  coats. 

When  a  large  vessel  is  wounded  the 
haemorrhage  is  usually  directly  fatal.  If 
otherwise,  spontaneous  arrest  may  occur 
until  the  man  is  carried  to  the  nearest  field 
hospital.  The  provisional  clot  arrests  the 
bleeding  for  a  time.  Severe  bleeding  is 
still  less  frequently  observed  from  wounds 
of  large  veins.  In  gunshot  wounds  of  the 
head  the  bleeding  may  be  copious  from 
one  of  the  sinuses,  and  may  be  recognised 
by  a  rhythmical  increase  during  expiration. 
In  a  few  cases  there  has  been  an  entire 
absence  of  bleeding  at  first,  and  after  an 
interval  a  sudden  haemorrhage  may  take 
place.  Probably  the  artery  has  been  in- 
jured by  a  ball  or  fragment;  the  foreign 
body  remains  lodged  and  occludes  the 
wound,  and  on  its  removal  or  separation 
by  inflammatory  processes,  usually  ten  or 
twelve  days  after  the  injury,  sudden  bleed- 
ing occurs. 
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Secondary  haemorrhage  frequently  occurs 
about  two  or  three  weeks  after  the  injury 
from  separation  of  a  contused  portion  of 
the  artery,  or  an  unhealthy  suppuration  in 
the  wound  causing  ulceration  of  the  arterial 
tunics.  The  increased  action  of  the  heart, 
due  to  fever,  may  dislodge  the  clot  and  give 
rise  to  haemorrhage.  Generally  during  the 
first  week,  or  up  to  the  tenth  day,  rough 
manipulation,  difficult  transport,  cough, 
vomiting,  straining  at  stool,  may  excite  it. 
The  same  principles  which  are  adopted 
for  haemorrhage  occurring  in  civil  practice 
are  applicable  to  its  occurrence  after  gun- 
shot wound.  In  all  cases  of  primary  bleeding 
the  wound  in  the  vessel  should  be,  if  pos- 
sible, exposed,  and  a  ligature  applied  above 
and  below  the  injured  point.  Where  the 
position  of  the  injiu-y  is  such  as  to  render  it 
anatomically  inaccessible,  a  ligature  may  be 
applied  to  the  main  trunk  on  the  proximal 
side.     See  Arteries,  Wounds  of. 

In  secondary  haemorrhage  the  same  rules 
apply;  but  the  difficulty  of  finding  and 
securing  the  bleeding  points  in  the  wound 
is  greater.  Nevertheless  the  attempt  should 
always  be  made ;  where  it  fails  we  may  tie 
the  main  artery  in  its  continuity,  but  the 
results  are  most  tmsatisfactory.  The  cir- 
cumstances which  conduce  to  the  frequent 
occurrence  of  secondary  haemorrhage  con- 
tinue, and  it  is  apt  to  recur  either  in  the 
original  wound,  or  from  that  made  in  order 
to  secure  the  artery  about  the  time  the 
ligature  separates. 

Question  of  Operation  for  Gunshot 
Injury. — The  majority  of  gunshot  injuries 
in  time  of  war  take  place  in  the  extremities 
— three  occurring  in  the  upper  to  four  in 
the  lower.  The  gravity  of  the  injury  de- 
pends as  a  rule  on  the  extent  to  which  the 
bone  is  fractured  or  a  joint  involved.  It  is 
for  cases  such  as  these  that  the  majority  of 
amputations,  either  in  continuity  or  through 
an  articulation,  require  to  be  performed. 
It  may  be  laid  down  as  a  rule  that  primary 
amputation  of  part  or  whole  of  the  upper 
extremity  is  seldom  if  ever  required  for 
bullet  wound,  however  extensively  the  bone 
may  be  fractured  ;  even  in  cases  where  the 
brachial  artery  has  been  divided  an  attempt 
should  be  made  to  save  the  limb,  although 
amputation  may  become  necessary  at  a  later 
period. 

The  injuries  of  the  upper  limb  which 
may  demand  amputation  are  extensive 
lacerations  of  soft  parts  produced  by  shell- 
fragments.  In  civil  practice  it  may  be 
necessary  from  a  charge  of  shot  fired  into 
the  axilla,  destroying  the  axillary  vessels 
and  nerves,  or  the  structures  in  front  of  the 


elbow.  In  the  case  of  injury  to  the  joints, 
conservative  treatment  should  always  be 
first  adopted.  Primary  excisions  are  more 
dangerous  to  life  than  those  performed  at 
a  later  period,  and  the  results,  as  regards 
the  function  of  the  limb,  much  less  satis- 
factory. 

In  the  lower  limb,  other  things  being 
alike,  the  effects  of  gimshot  injury  are  more 
severe  than  in  the  upper,  and  amputation 
more  frequently  called  for.  In  the  lower 
extremity,  flesh  wounds,  except  those  pro- 
duced by  extensive  shell-injury,  or  com- 
pHcated  by  injury  to  the  principal  nerves 
or  vessels,  seldom  demand  amputation. 
Gunshot  fracture  of  the  femur  is  the  most 
frequent  form  of  fracture  of  the  long  bones, 
and  the  most  dangerous  to  life,  the  mor- 
tality being,  in  wound  of  the  upper  third. 
72  per  cent. ;  middle  third,  60  per  cent. ; 
lower  third,  53  per  cent.  Formerly  am- 
putation was  generally  performed  for  this 
injury;  but  recent  experience  proves  that 
expectant  treatment  affords  the  best  results, 
especially  when  the  wounded  can  be  pro- 
perly treated  from  the  time  of  injury,  and 
have  not  to  be  transported.  Stromeyer  has 
done  much  to  estabhsh  this  principle  of 
treatment.  After  the  battle  of  Langensalza, 
out  of  38  cases  of  fracture  of  the  femur, 
28  recovered  under  conservative  treatment ; 
and  the  writer  had  an  opportunity  of  seeing 
the  cases  under  Stromeyer's  care  in  the 
field  hospital  at  Floing,  close  to  Sedan, 
where  24  cases  of  fracture  of  the  femur 
recovered  out  of  34 — a  per-centage  of  70*6 
per  cent. 

Fractures  of  the  leg  are  not  nearly  such 
dangerous  injuries  as  those  of  the  thigh. 
When  produced  by  shell-fragments  the 
damage  is  often  so  extensive  as  to  demand 
amputation,  especially  when  in  the  neigh- 
bourhood of  the  knee.  Bullet  wounds  often 
cause  very  extensive  fissuring,  which  may 
involve  either  the  knee  or  the  ankle  joints. 
In  these,  although  primary  amputation  may 
not  be  deemed  necessary,  subsequent  in- 
flammatory changes  may  render  it  impera- 
tive at  a  later  period ;  otherwise,  expectant 
treatment  yields,  in  general,  better  results 
than  operative  interference. 

The  mortality  after  amputation  of  the 
leg  varies  in  an  extreme  degree  in  different 
campaigns.  During  the  Ajnerican  war  it 
was  only  26*02  per  cent. ;  in  the  EngHsh 
army  in  the  Crimea  34*52  per  cent.,  whilst 
among  the  French  it  reached  71'95  percent. ; 
among  the  Germans  in  the  war  of  1870-71 
it  was  about  36  per  cent.,  whilst  among 
the  French  troops  during  the  same  cam- 
paign the  deaths  after  amputation  of  the 
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leg  amounted  to  the  frightful  mortality 
of  82*34  per  cent. 

In  injmries  of  the  foot  and  ankle,  con- 
Bervative  treatment  is  in  the  first  instance 
to  be  adopted.  If  this  fail,  secondary  ex- 
cision of  the  ankle-joint  may  be  performed 
— an  operation  which  has  attained,  in 
Langenbeck's  hands,  the  most  brilliant 
results — or  such  portions  of  the  foot  only 
amputated  as  it  may  be  impossible  to  pre- 
serve. The  death-rate  after  amputation  at 
the  ankle-joint  is  not  great.  During  the 
American  war  it  amounted  to  13  per  cent. 
Gunshot  injuries  to  the  tarsus  generally 
are  not  very  dangerous,  and  often  heal, 
as  Stromeyer  has  pointed  out,  with  un- 
expected facility  after  the  extraction  of  the 
bullet.  When,  as  the  result  of  inflammatory 
processes,  caries  or  necrosis  of  these  bones 
is  set  up,  the  methods  of  treatment  adopted 
will  be  identical  with  those  employed  for 
similar  conditions  occurring  in  civil  practice. 

The  difference  of  opinion  amongst  the 
older  surgeons  as  to  the  comparative  merits 
of  primary  and  secondary  amputation  has 
long  since  been  settled  in  favour  of  the 
former. 

As  regards  the  place  of  amputation,  only 
what  is  irretrievably  damaged  should  be 
removed.  The  maxim  '  Jeder  ZoU,  dem 
Leben  naher ! '  should  be  borne  in  mind. 
Every  inch  removed  adds  to  the  patient's 
risk.  It  is,  however,  sometimes  difficult  to 
determine  the  degree  of  injury  inflicted  on 
the  soft  parts.  In  cases  of  severe  contusion 
and  laceration,  the  damage  to  the  skin  and 
muscles  often  extends  further  than  is 
apparent,  and  after  operation,  gangrene  of 
the  flaps,  necrosis  of  fascia,  and  suppuration 
in  the  intermuscular  cellular  tissue  follow. 
"Where  the  amputation  is  performed  during 
the  secondary  period  it  is  easy  to  determine 
the  place  of  operation,  and  it  is  by  no  means 
necessary  to  discard  the  infiltrated  and  in- 
flamed skin,  or  tissues  through  which 
fistulas  pass ;  they  may  often  be  used  for 
covering  the  stump,  all  granulation  tissue 
being  previously  scraped  away,  the  surface 
disinfected,  and  good  drainage  provided  for. 
At  one  time  a  limb  was  often  amputated  at 
a  higher  point  than  the  injury  rendered 
necessary  in  order  the  more  readily  to 
accommodate  the  stump  to  the  instrument- 
maker's  apparatus,  a  proceeding  now  pro- 
perly abandoned.  The  instrument-maker 
should  accommodate  his  apparatus  to  the 
stump  just  as  much  as  a  shoemaker  fits  his 
boot  to  the  last. 

This  is  not  the  proper  opportunity  to 
discuss  the  various  methods  of  operation. 
Suffice  it  to  remark  that  the  flaps  to  cover 


the  bone  must  be  made  much  more  ample 
than  is  needful  in  cases  of  disease.  This  is 
especially  true  of  muscular  flaps.  The 
muscles  are  large  and  thick,  and  the  skin 
retracts  to  a  greater  degree  than  in  a  lim.b 
the  subject  of  disease ;  the  operator  is  there- 
fore not  unlikely  to  imderestimate  the 
amount  of  covering  required.  As  a  rule, 
only  a  limited  amount  of  muscle  should  be 
preserved  in  the  flaps.  In  aU  cases  where 
it  is  practicable,  a  circular  or  flap-shaped 
piece  of  periosteum  should  be  detached  from 
the  bone  to  a  sufficient  extent  to  allow  the 
cut  end  to  be  covered  by  it.  The  subsequent 
risks  are  thus  diminished,  the  periosteum 
protects  the  medullary  cavity,  there  is  less 
chance  of  necrosis,  and  the  stump  sub- 
sequently is  less  sensitive  and  better  able  to 
sustain  pressure.  It  is  easy  to  separate  the 
periosteum  with  an  elevator,  and  it  should 
be  detached  from  the  bone  in  such  a 
manner  as  to  retain  its  connection  with  the 
external  soft  parts.  The  more  quietly  and 
deliberately  an  operation  is  performed  the 
better.  Bleeding  points  should  be  secured 
as  soon  as  possible  with  pressure -forceps. 
Too  much  pains,  time,  and  attention  cannot 
be  bestowed  on  the  task  of  thoroughly  arrest- 
ing the  bleeding  from  every  point.  The 
occurrence  of  reactionary  bleeding,  neces- 
sitating as  it  does  a  change  of  dressing, 
diminishes  considerably  the  chances  of  the 
patient's  recovery.  So  far  as  they  are  prac- 
ticable, strict  antiseptic  precautions  should 
be  adhered  to  throughout. 

The  rules  laid  down  with  regard  to 
amputation  are  equally  applicable  to  dis- 
articulations. The  operation  is  scarcely  so 
favourable  as  amputation.  It  is  more  diffi- 
cult to  execute,  and  often  involves  a  larger 
sacrifice  of  tissue,  while  artificial  apparatus 
is  more  difficult  to  apply.  For  some  of  the 
joints  the  flaps  are  made  of  skin  only,  and 
in  some,  as  at  the  knee,  they  are  so  long  as  to 
be  extremely  liable  to  gangrene ;  in  others, 
as  at  the  hip,  muscle  is  usually  included. 

The  mortality  after  amputation  has  very 
much  diminished  during  recent  wars  ;  there 
are,  however,  no  considerable  statistics 
giving  the  results  of  operations  performed 
with  antiseptic  precautions,  and  the  tables 
of  mortahty  hitherto  recorded  can  only 
afford  us  the  comparative  rate  of  death 
after  operations  in  different  regions.  Fis- 
cher has  added  together  the  results  of  the 
Crimean,  Itahan,  American,  Schleswig- 
Holstein,  and  Franco- German  wars.  He 
finds  the  mortahty  after  amputation  of  the 
thigh  is  82*6  per  cent.;  of  the  leg,  61"3; 
of  the  foot,  46-7 ;  of  the  arm,  37-4 ;  of  the 
forearm,  21'2. 
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The  comparative  mortality  of  disarticula- 
fcion  arrived  at  in  a  similar  manner  is,  after 
the  disarticulation  at  the  knee,  68  per  cent. ; 
at  the  shoulder,  62*8  ;  at  the  elbow,  24*0 ;  at 
the  wrist,  42'2.  Disarticulation  at  the  hip- 
joint  gives  a  mortahty  for  primary  opera- 
tions of  91'6  per  cent. ;  intermediate,  95*2 ; 
secondary,  76'6. 

The  antiseptic  method  of  treatment  will 
change  all  these  figures.  Schede  gives 
tables  of  321  cases  of  amputation  treated 
antiseptically,  in  which  only  14,  or  4'4  per 
cent.,  died.  86  of  these  cases  were  amputa- 
tions of  the  thigh,  with  6  deaths,  or  6*9  per 
cent.  69  amputations  of  the  leg,  with  1 
death,  1'4  per  cent.  Amongst  the  14  deaths, 
there  were  only  2  cases  of  pyaemia.  Of  387 
cases  of  amputation  of  equal  importance, 
treated  according  to  the  old  plan,  110,  or 
29*18  per  cent.,  died,  and  there  were  98 
cases  of  pyaemia.  Schede  further  calculates 
that,  if  the  cases  of  pyaemia  be  omitted,  the 
number  and  causes  of  death  were  almost 
identical  in  the  two  series. 

The  chief  causes  of  death  shortly  after 
the  operation  sire  shock,  haemorrhage,  and 
exhaustion;  those  occurring  later  are 
almost  always  from  septic  poisoning.  It 
has  been  observed  in  recent  wars,  by  the 
majority  of  surgeons,  that  pyaemia  becomes 
much  more  frequent  during  the  later  periods 
of  the  war  than  at  the  beginning. 

The  operation  of  excision  of  joints  is 
more  generally  applicable  and  followed  by 
better  results  in  the  upper  than  in  the  lower 
limb.  As  regards  the  function  of  the  limb 
afterwards,  secondary  resection  is  better 
for  the  function  of  the  part  than  primary. 
This  is  especially  true  of  the  shoulder, 
elbow  and  ankle.  The  mortality  is,  however, 
higher.  According  to  the  returns  in  Cir- 
cular VI.,  the  results  ascertained  in  these 
cases  were  as  follows  : — 


Of  210  primary  resections 
Of  298  secondary  ditto     . 


Deatlis 

60    . 

,    115    . 


Mortality 
23-8  p.c. 
38-8    „ 


When  the  Shoulder-joint  is  largely 
opened  into,  and  the  head  of  the  bone  or 
glenoid  cavity  fractured,  excision  may  be 
performed,  and  the  same  rule  holds  good 
in  the  elbow  and  wrist.  The  best  method  of 
operation  is  by  means  of  a  straight  incision 
in  front  of  the  shoulder -joint,  and  at  the 
back  of  the  elbow  and  wrist  joints.  The 
periosteal  investment  of  the  bone,  together 
with  the  muscular  attachments,  should 
be  scrupulously  preserved.  It  materially 
diminishes  the  amount  of  bleeding  at  the 
time,  and  enhances  the  power  of  joint- 
movement  afterwards. 


Esmarch  has  published  the  results  of 
40  cases  of  excision  of  the  Elbow  ;  6  only 
died,  while  32  recovered  with  a  more  or 
less  useful  arm.  One  of  the  two  remain- 
ing cases  was  amputated ;  the  other  never 
healed. 

In  285  cases  of  excision  of  the  elbow 
recorded  in  the  American  reports,  the  mor- 
tality amounted  to  21*67  per  cent.  Accord- 
ing to  Billroth,  the  mortality  after  excision 
of  the  shoulder  is  35  per  cent.,  whilst  among 
the  injuries  of  that  joint  treated  conserva- 
tively the  mortahty  was  52  per  cent. 

The  after-treatment  of  cases  of  excision 
in  the  upper  limb  should  be  simple.  Stro- 
meyer's  cushion  is  the  best  apparatus  for 
shoulder  and  elbow  excisions,  and  as  free 
movement  is  the  result  sought  for,  passive 
motion  should  be  resorted  to  as  early  as 
possible. 

Gunshot  injuries  of  the  Hip-joint  have 
been  regarded  as  very  hopeless  cases. 
Great  doubt  must  exist  in  many  cases  as  to 
the  exact  extent  of  the  injury;  the  parts  are 
very  inaccessible,  the  sjonptoms  uncertain, 
and  a  precise  diagnosis  often  impossible. 
Out  of  385  cases  observed  during  the 
American  war  in  which  gunshot  fracture 
was  believed  to  have  involved  the  joint-sur- 
faces, 304  were  treated  expectantly,  in  55 
excision  of  the  hip -joint  was  performed, 
and  in  27  the  limb  was  disarticulated.  In 
the  304  cases  the  mortality  was  81*9  per 
cent.  Of  33  cases  involving  the  acetabulum 
and  head  of  the  femur,  only  one  recovered. 
The  other  cases  of  recovery  were  fractures 
in  the  neighbourhood  of  the  joint,  in  a  few 
of  which  it  was  undoubtedly  involved. 

Langenbeck  has'  recorded  25  cases  ot 
injury  of  the  hip  followed  by  recovery 
during  the  war  of  1870-71.  It  would  be 
for  the  interest  of  surgical  science  that  the 
precise  extent  of  the  injury  to  the  joint  in 
these  cases  should  be  ascertained  by  post- 
mortem examination. 

During  the  American  war  the  mortality 
after  excision  of  the  hip-joint  was  90*6  per 
cent.  In  a  total  of  171  cases  of  excision 
collected  from  various  sources,  the  death 
rate  was  86"5,  the  mortality  following  the 
operation  being  somewhat  less  during  later 
wars.  Both  after  excision  and  amputation 
the  mortality  is  greatest  among  those  cases 
operated  on  during  the  intermediate  period. 
It  is  least  during  the  secondary  period,  when 
it  closely  approaches  that  for  similar  opera- 
tions performed  for  disease  in  adults  of  the 
same  age.  Nevertheless,  the  disastrous  re- 
sults following  gunshot  firacture  involving 
the  hip-joint  will  prompt  the  surgeon  to 
perform  primary  excision,  rather  than  to 
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expose  his  patient  to  the  enormous  risks  of 
the  inflannnatory  period ;  the  fact  that  23  . 
survived  out  of  171  cases  of  excision,  1 
being  amputated  and  22  possessing  a  more 
or  less  useful  limb,  is  an  encouraging  re- 
sult in  a  very  hopeless  class  of  cases. 

In  250  cases  of  amputation  at  the  hip- 
joint  for  gimshot  injury,  collected  from 
different  sources,  27  recovered,  the  mortality 
being  nearly  90*0  per  cent. 

Of  27  primary  amputations,  3  recovered. 
Of  23  intermediate  amputations,  all  died. 
Of  9  secondary  amputations,  2  recovered. 
The  ox^eration  had  therefore  iDetter  be  per- 
formed at  once,  unless  it  can  be  more  safely 
delayed  until  the  secondary  period. 

Secondary  excision  is  demanded  in 
cases  of  caries  or  necrosis,  or  secondary 
implication  of  the  joint-surfaces. 

Disarticidation  at  the  hip-joint  should 
be  performed  when  the  thigh  is  torn  off; 
the  upper  extremity  of  the  femur  com- 
minuted, with  great  laceration  of  the  soft 
parts  too  high  for  amputation  in  continuity ; 
for  fractures  of  head,  neck,  ot  trochanters, 
complicated  with  wounds  of  the  femoral 
vessels ;  for  fracture  involving  the  hip-joint, 
comphcated  with  compound  fracture  lower 
down,  or  woimd  of  the  knee  or  anlde  joints. 

Knee-joint. — During  the  American  war 
the  opinion  was  generally  in  favour  of 
immediate  amputation  for  gunshot  injury 
of  the  knee,  and  with  few  exceptions  this 
also  was  the  opinion  of  all  former  writers ; 
in  about  one-fourth  of  the  cases  expectant 
treatment  was  adopted,  with  an  attendant 
mortality  of  60'6  per  cent.  The  cases  re- 
served for  expectant  treatment  were  the 
most  favourable  ones,  and  in  117  of  the 
cases  which  recovered  the  patella  only 
was  fractured,  and  the  synovial  cavity  not 
opened  in  the  first  instance.  The  result, 
nevertheless,  contrasts  unfavourably  with 
the  mortaHty  after  amputation  of  the  thigh 
for  gunshot  fracture  of  the  knee,  which  was 
only  51*1  per  cent. 

In  a  certain  number  of  the  cases  the 
capsule  only  was  injured,  or  only  trifling 
damages  inflicted  upon  the  bone.  In  these 
the  mortaHty  was  only  27  per  cent.,  and 
such  cases  should  when  diagnosed  be 
treated  conservatively.  Bergmann  reports 
21  cases  without  bony  lesion  during  the 
Russo-Turkish  war ;  18  recovered,  in  3  the 
'•esult  was  unknown,  and  in  31  cases  in- 
volving the  bone  20  recovered  and  only  1 
died.  Langenbeck  believes  recovery  to  be 
much  more  common  than  is  generally  sup- 
posed in  gunshot  fractures  of  the  knee-joint. 

Primary  excision  of  the  knee  is  an 
©iDeration  which  is  scarcely  justifiable  in 


military  practice,  the  mortality  being  86-6, 
far  in  excess  of  amputation  of  the  thigh,  and 
the  experience  of  later  wars  shows  a  similar 
excessive  mortality.  "With  our  present 
knowledge  we  must  pronounce  an  empha- 
tic opinion  against  it.  Amputation  through 
the  knee-joint  itself  is  a  Httle  more  un- 
favourable as  regards  mortality  than  ampu- 
tation of  the  thigh.  In  10  per  cent,  of  the 
cases,  re-amputation  was  found  to  be  neces- 
sary. The  stump,  however,  after  recovery 
is  a  very  good  one. 

Ankle-joint.  —  During  the  American 
war  the  general  opinion  seems  to  have 
been  in  favour  of  amputation  for  gunshot 
fracture  involving  the  ankle-joint.  In  159 
cases  of  amputation  of  the  anlde-joint  itself 
the  results  were  ascertained,  the  mortality 
being  25*1  per  cent.,  or  7'8  less  than  the 
death  rate  after  amputation  of  the  leg» 
These  operations  include  Syme's  and  Piro- 
goff's  amputations,  with  their  modifications. 

Excision  of  the  ankle  seems  to  be  rather 
more  dangerous  than  amputation;  the 
operation  was  seldom  complete.  The  pri- 
mary operation  was  the  more  favourable  as 
regards  life.  Langenbeck  is  in  favour  of 
secondary  excision  on  account  of  the  more 
complete  restoration  of  the  portions  of 
bone  removed.  The  mortality  after  ex- 
cision varies  in  different  estimates  from  29 
to  33  per  cent.  Among  cases  treated  ex- 
pectantly, the  mortaHty  appears  to  have 
been  20  per  cent.  Where  amputation  is 
required  it  will  generaUy  have  to  be  per- 
formed in  the  leg.  The  mortality  after 
primary  amputation  is  5'3  per  cent. 

It  is  hardly  necessary  to  go  into  details 
with  regard  to  partial  amputations  of  the 
foot.  Individual  bones  may  often  require 
to  be  excised  in  addition  to  the  perform- 
ance of  the  more  recognised  operations. 
William  MacCormac. 

GUSTATORY  NERVE,  Division  of; 
Stretching  of.—Division  of  the  gustatory 
nerve  for  the  reuef  of  pain,  caused  by  can- 
cer of  the  tongue,  was  practised  by  Hilton 
and,  subsequently,  by  Charles  H.  Moore. 
By  Moore's  operation — in  most  cases  prefer- 
able— the  nerve  is  cut  a  Httle  in  front  of  the 
point  at  which  it  emerges  from  between 
the  ramus  of  the  lower  jaw  and  the  internal 
pterygoid  muscle,  to  cross  obHquely  to  the 
side  of  the  tongue.  At  this  point  it  lies  near 
and  just  below  a  ridge,  which  can  be  felt 
by  the  fore-finger,  on  the  inner  aspect  of 
the  lower  jaw. 

The  point  of  a  curved  bistoiu'y  is  intro- 
duced weU  through  the  mucous  membrane 
of  the  floor  of  the  mouth,   at   about   the 
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level  of  the  last  molar  tooth,  internal  to  the 
course  of  the  nerve,  and  then  made  to  cut 
out  to  the  lower  jaw  and  upwards,  along  its 
inner  surface,  in  a  direction  corresponding 
with  a  line  from,  the  angle  to  the  last  molar 
tooth. 

The  relief  may  be  considerable,  at  all 
events  until  the  ends  of  the  nerve  have 
again  united ;  but,  unfortunately,  the  cases 
in  which  this  operation  is  most  likely  to  be 
required  are  those  in  which,  from  infiltra- 
tion by  cancer,  the  tongue  is  so  fixed,  and 
the  landmarks  are  so  obscured,  that  it  be- 
comes difficult  to  ensure  division  of  the 
nerve  excepting  by  incisions,  which  are  by 
no  means  free  from  trouble  in  respect  of 
haemorrhage.  Chloroform,  also,  may  be 
necessary,  and,  in  that  case,  the  guide  as 
to  the  division  of  the  nerve,  given  by  the 
patient's  sensations,  will  be  lost.  On  these 
accounts  the  operation  is  not  now  very  fre- 
quently performed.  In  many  cases,  too, 
reHef  can  be  given  in  other  ways.     See 


Palliative  Treatment  under  Tongue,  Dis- 
eases of  the. 

The  gustatory  nerve  has  been  divided 
for  the  relief  of  obstinate  neuralgia.  Its 
division,  in  such  a  case,  presents  no  dilfi- 
culty.  The  nerve  has  also  been  stretched 
for  the  reHef  of  the  same  complaint. 
Clement  Lucas  observed,  in  a  case  under 
his  care,  that  on  pulling  the  tongue  strongly 
forward  and  to  the  opposite  side,  the  nerve 
stood  out  as  a  cord  beneath  the  mucous 
membrane,  and  could  be  readily  fixed  by 
passing  a  small,  sharp  hook  around  it.  On 
dividing  the  mucous  membrane,  the  nerve 
was  then  easily  caught  up  by  an  aneurism 
needle.  The  same  operation  may  be  per- 
formed when  it  is  desired  to  excise  a  por- 
tion of  the  nerve ;  or  the  latter  may  be 
dissected  out  at  about  the  level  of  the  last 
molar,  through  a  vertical  incision  extending 
through  the  mucous  membrane  and  margin 
of  the  sublingual  gland  (Hilton's  method). 
W.  MoERANT  Baker. 
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HEMATOCELE.  —  Any  eflFasion  of 
blood  into  the  tunica  vaginalis,  testicle, 
or  spermatic  cord  is  called  a  haematocele. 
We  must  speak  separately  therefore  of  (A) 
Hcematocele  of  the  Tunica  Vaginalis ;  (B) 
Hcematocele  of  the  Spermatic  Cord ;  and 
(C)  Hcematocele  of  the  Testicle. 

(A)  HCEMATOCELE  OF  THE  TUNICA  VAGINA- 
LIS.— 1.  Causes. — These  may  be  classified 
as  predisposing  and  exciting.  The  predis- 
posing causes  are,  atheroma  of  vessels,  lead- 
ing to  their  brittleness  and  loss  oi  due  elas- 
ticity, by  which  they  are  rendered  liable  to 
rupture  from  sudden  increase  of  internal 
pressure  ;  chronic  inflammation  of  the 
tunica  vaginalis  with  the  formation  of 
vascular  granulation-tissue  on  the  inner 
surface  of  the  serous  sac,  and  very  dehcate 
vessels  easily  ruptured;  anrl  Jiyrirnfip.lp. 
The  second  of  these  causes  is  laid  stress  upon 
by  Gosselin  ;  but  other  authorities  consider 
the  appearances  on  which  he  rehes  for  evi- 
dence in  support  of  his  view,  as  really 
secondary  to  the  effusion  of  blood.  Hj^dro- 
cele  is  of  extreme  importance,  as  predis- 
posing to  haematocele  ;  for  not  only  does 
it  very  commonly  necessitate  an  operation 
for  its  rehef,  during  which  some  vessel  may 
be  punctured,  but  the  distension  of  the 
tunica  vaginaHs  renders  the  scrotum  far  more 
liable  to  contusions  than  it  is  in  its  normal 


condition.  Owing  to  the  testicle  being 
immovable  in  the  scrotum,  aU  violence 
applied  to  this  part  acts  upon  the  testicle, 
which  is  frequently  ruptured  by  squeezes 
and  blows  that  would  be  harmless  in  the 
normal  state.  The  exciting  causes  of  h£e- 
matocele  are  strains  rupturing  vessels  into 
the  tunica  vaginalis,  blows  and  punctures. 
When  a  hydrocele  is  tapped,  the  mere  re- 
moval of  the  pressure  to  which  the  vessels 
of  the  serous  membrane  have  become 
habituated  may  lead  them  to  rujDture ;  or 
the  lancet  or  trocar  may  wound  a  parietal 
vessel,  or  be  thrust  into  the  cord  or  testis. 
This  is  more  liable  to  happen  when  a 
lancet  is  used  than  with  a  trocar,  and  this 
fact  is  a  sufficient  reason  for  preferring  a 
trocar  to  a  lancet  in  cases  where  the 
tunica  vaginalis  requires  punctui'e.  Strains 
and  blows  of  moderate  severity  are  causes 
of  hasmatocele  probably  only  when  the 
natural  resistance  of  the  vessels  is  dimin- 
ished by  previous  disease. 

2.  Pathology.  —  The  tunica  vaginalis 
may  contain  a  mixture  of  serous  fluid  and 
blood  in  various  proportions,  in  which  coag- 
ula  of  blood  are  sometimes  found  floating ; 
at  other  times  the  blood  is  altered  and  be- 
comes converted  into  a  dark  fluid  of  syrupy 
consistence,  resembling  treacle  in  aj)pear- 
ance,  or,  becoming  still  thicker,  it  looks  more 
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like  cofifee-groiinds,  and  contains  choles- 
terine.  "When  the  sac  contains  pure  blood, 
this  may  coagulate  into  a  spongy  mass, 
which  may  present  quite  a  honeycombed 
appearance,  being  riddled  with  spaces  con- 
taining serum.  In  other  cases  the  fibrin 
separates  from  the  blood  in  dense  layers, 
like  those  usually  found  lining  the  sac  of  an 
aneurism,  and  a  certain  amount  of  dark 
blood-clot  may  be  found  in  places  between 
the  concentric  laminae  of  fibrin,  or  filling  up 
a  central   cavity.      The    tunica   vaginalis 

1  itself  is  thickened  by  a  deposit  of  vascular 
'false  membrane'  on  its  inner  surface; 
this  is  generally  considered  to  be  secondary 
to  the  effusion  of  blood,  but  GosseHn  argues 
that  it  is  really  primary,  and  that  the 
haematocele  is  due  It)  the  rupture  of  de- 
licate vessels  in  this  membrane.  The 
testicle  is  generally  found  in  the  lower  and 
posterior  part  of  the  sac ;  but  in  cases  of 
inversion  of  this  organ,  it  will  be  found  in 
front.  It  riiay  be  unaltered  in  outline  and 
structure,  but  usually  it  is  flattened  out  by 
the  pressure  of  the  effusion,  and  in  cases  of 
long-standing  haematocele  the  testicle  may 
be  greatly  wasted.  Occasionally  the  occur- 
rence of  haematocele  is  followed  by  inflam- 
mation and  suppuration  of  the  scrotal 
coverings,  and  the  sac  of  the  tunica  vagina- 
Us  is  then  found  to  contain  a  mixture  of 
pus,  fibrinous  coagula,  and  blood-clot.  In 
very  chronic  cases,  the  sac  may  become 
calcified. 

3.  Symptoms  and  Diagnosis. — The  sign 
of  most  constancy  and  value  in  the  diagno- 
sis is  the  rapid  development  of  an  opaque 
scrotal  tumour  after  a  strain  or  local  in- 
jury, or  the  sudden  enlargement  of  a  hydro- 
cele with  loss  of  its  former  translucency. 
The  tumour  is  limited  to  the  scrotum, 
is  ovoid  in  shape,  sometimes  becoming 
globular,  smooth  in  outline,  always  opaque 
throughout,  and  often  fluctuating ;  but  this 
varies  greatly  in  different  cases  or  in  the 
same  case  at  different  times,  for  when  the 
blood  coagulates,  the  tumour,  Hke  other 
solid  tumours,  is  devoid  of  fluctuation. 
There  is  at  the  time  of  its  early  formation 
an  absence  of  signs  of  acute  inflammation, 
but  these  may  develop  later  on ;  the  skin 
may  quickly  become  mottled  or  deeply 
stained  with  blood.  If  the  finger  be  pressed 
into  the  tumour  at  different  places,  '  tes- 
ticular sensation'  may  be  excited  at  one 
particular  part  of  the  tumour,  and  in- 
dicate the  position  of  the  testicle.  The 
cord  above  the  tumour  is  not  enlarged, 
ajid  there  is  no  swelling  of  the  iliac  or 
lumbar  glands.  It  is  usually  stated  that 
a  haematocele  is  a  heavy  tmnour ;  but  it 


is  very  doubtful  if  this  is  of  any  value 
for  diagnosis,  and  if,  indeed,  it  is  possible 
to  detect  the  difference  in  weight  of  hae- 
matocele, hydrocele,  and  sarcocele.  If  a 
rapid  effusion  of  blood  occur,  the  patient 
may  experience  symptoms  of  syncope  at  the 
time.  The  tumour  may  remain  stationary 
as  a  fluctuating  swelling ;  or  it  may  solidify 
and  contract ;  or  the  parts  may  become  in- 
flamed, the  swelling  increasing,  the  skin 
becoming  hot,  bright  red,  and  tender,  and  at 
length  an  abscess  points  and  bursts,  dis- 
charging pus  mixed  with  'coffee-grounds' 
material,  or  masses  of  laminated  fibrin.  The 
diagnosis  largely  rests  upon  the  history  of 
the  first  formation  of  the  tumour — its  sud- 
denness or  marked  rapidity  without  signs 
of  inflammation,  and  its  connection  with 
strain,  a  blow,  or  the  tapping  of  a  hydro- 
cele. In  some  old  cases  of  hasmatocele  it  is 
impossible  to  maike  a  certain  diagnosis  firom 
tumour  of  the  testicle  without  exploratory 
puncture  (where  the  tumour  is  fluid),  or  in- 
cision (where  the  tumour  is  soHd) ;  but  the 
absence  of  persistent  growth,  enlargement 
of  the  cord,  and  glandular  implication,  and 
the  detection  of  the  testicle  at  one  particu- 
lar part  of  the  swelling,  are  the  signs  on 
which  rehance  is  to  be  placed.  An  ex- 
ploratory puncture  may  evacuate  treacly 
fluid  or  '  coffee-grounds  '  material,  and  lead 
to  the  partial  or  total  collapse  of  the  swell- 
ing ;  exploratory  incision,  where  the  tumour 
is  soHd,  will  show  thick  masses  of  lami- 
nated fibrin  or  spongy  blood-clot.  See 
Testis,  Diseases  of  the. 

4.  Treatment, — If  seen  immediately,  the 
patient  should  be  put  to  bed,  and  the  scrotum 
be  raised  on  a  pillow  placed  between  the 
thighs,  and  a  light  bag  of  crushed  ice  and 
salt  applied.  The  bowels  should  be  freely 
opened  with  a  dose  of  calomel,  followed  by 
a  saline  draught ;  the  diet  should  be  light 
and  unstimulating,  and  at  -the  same  time 
the  patient  should  lie  as  still  and  quiet  as 
possible.  This  may  succeed  in  leading  to 
the  absorption  of  the  blood.  Should  ab- 
sorption not  occur,  and  the  blood  continue 
fluid,  the  tumour  should  be  tapped  in  the 
same  way  as  a  vaginal  hydrocele,  care  bemg 
taken  not  to  injure  the  testicle,  and  if  after 
the  blood  is  withdrawn  much  thickening 
remain  behind,  the  part  should  be  firmly 
strapped — this  will  accelerate  the  absorp- 
tion of  the  fibrin  and  blood-clot.  If  the 
tumour  be  wholly  or  largely  soHd,  a  fi:ee 
incision  should  be  made  into  it.  This  should 
be  done  carefully  and  gradually,  as  it  may 
be  impossible  in  these  cases  to  locahse  pre- 
cisely the  testicle,  and  the  surgeon  should 
therefore  cut  slowly  down,  examining  each 
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section  before  deepening  it ;  the  softer 
eentral  parts  may  be  easily  evacuated,  and 
then  the  firmer  outer  layers  should  be 
stripped  off  the  tunica  vaginaUs,  and  the 
wound  plugged  and  allowed  to  granulate  up 
from  the  bottom  ;  or  if  the  surgeon  prefer  it, 
he  may  place  a  drainage-tube  in  the  cavity, 
and  stitch  up  his  skin-incision.  "Where  the 
tumour  is  of  very  long  standing,  and  the 
fibrinous  masses  are  so  adherent  to  the 
thickened  sac  that  they  cannot  be  detached 
fi:om  it,  the  whole  mass — testicle  and  all — 
should  be  excised.  Where,  too,  the  surgeon 
is  so  unfortunate  as  to  inflict  an  extensive 
wound  upon  the  testicle,  castration  should 
be  performed.  When  inflammation  occurs, 
the  patient  should  be  put  to  bed  and  the 
scrotum  be  treated  with  hot  belladonna 
fomentations ;  or  equal  parts  of  extract  of 
belladonna  and  glycerine  may  be  smeared 
thickly  over  the  part,  and  plain  hot  fomen- 
tations applied  over  it.  When  suppuration 
is  suspected  or  has  evidently  occurred,  a 
free  incision  should  be  made  into  the  tu- 
mour, all  the  pus  and  clots  turned  out,  and 
the  cavity  allowed  to  granulate  up  from  the 
bottom. 

(B)    HiEMATOCELE      OF     THE     SPERMATIC 

Cord. — 1.  Causes. — This  may  result  from 
direct  injmy — blows  and  the  like — or  from 
strain,  and  it  may  be  predisposed  to  by  the 
presence  of  an  encysted  hydrocele  of  the 
cord. 

2.  Pathology. — The  blood  may  infiltrate 
the  cellular  tissue  of  the  cord  and  its  cover- 
ings, or  it  may  be  effused  into  the  sac  of  a 
hydrocele,  or,  being  small  in  quantity,  may 
become  circumscribed  in  the  cord.  In  the 
first  case  the  tumour  may  attain  an  enor- 
mous size,  and  is  known  as  a  diffused 
haematocele  of  the  cord ;  in  the  two  latter 
instances  the  tumour  is  small,  and  is  known 
as  encysted  heematocele  of  the  cord. 

3.  Signs  and  Diagnosis. — Haematocele 
of  the  cord  is  a  very  rare  affection.  When 
diffused  it  may  attain  an  enormous  size, 
forming  an  elongated  tumour,  which  may 
overlap  the  thigh  for  many  inches ;  the 
timiour  is  boggy  to  the  touch,  dull  on  per- 
cussion, and  the  skin  over  it  is  j&reely 
movable.  When  encysted,  the  tumour  is 
much  smaller,  tense,  globular  or  ovoid  in 
shape,  opaque,  with  more  or  less  distinct 
fluctuation,  and  fixed  to  the  cord.  Such  a 
tumour  may  have  been  preceded  by  a 
smaller,  translucent  tumour.  In  either 
case  the  tumour  will  have  followed  more 
or  less  immediately  upon  a  strain  or  blow 
on  the  part. 

4.  Treatment.— A  diffused  haematocele, 
when  recent,  should  be  treated  by  rest,  and 


the  local  application  of  cold,  aided  by  a  free 
purge  and  low  diet.  When  this  proves  in- 
effectual, or  the  case  comes  for  treatment 
at  a  later  stage,  absorption  of  the  blood  may 
be  aided  by  counter-irritation  by  means  of 
fly-bhsters  to  the  part,  or  painting  it  with 
tincture  of  iodine  night  and  morning.  Should 
these  measures  fail  after  a  fair  trial,  and  the 
tumour  be  of  distinct  inconvenience  to  the 
patient,  the  sm'geon  should  make  a  free  in- 
cision into  it  for  its  whole  length,  let  any 
blood  that  will,  escajDe,  and  then  plug  the 
wound  and  allow  it  to  granulate  up.  En- 
cysted hydrocele  in  the  acute  stage  may  be 
treated  like  the  diffused ;  if  absorption  do 
not  occiu'  and  the  blood  remain  fluid,  it  may 
be  tapped  with  a  trocar ;  and  should  this 
fail  to  effect  a  cure  or  the  tumour  be  found 
to  be  soKd,  it  should  be  fireely  incised  and 
the  entu-e  sac  dissected  carefully  out  from 
the  cord ;  or  the  surgeon  may  content  him- 
self with  turning  out  all  the  contents  of  the 
cyst  and  plugging  the  wound. 

(C)    HiEMATOCELE  OF  THE  TeSTICLE  COn- 

sists  of  two  distinct  affections :  haemorrhage 
into  an  encysted  hydrocele — encysted  hae- 
matocele of  the  testicle  ;  and  haemorrhage 
into  the  substance  of  the  gland  itself — 
parenchymatous  haematocele.  Both  are  rare, 
the  latter  especially. 

Encysted  Hcematocele  of  the  Testicle. — 
1.  Causes.  —  This  condition  only  occurs 
secondarily  to  an  encysted  hydrocele  of  the 
testicle,  the  effusion  of  blood  being  due  to 
injury,  such  as  a  blow  or  squeeze  rupturing 
a  vessel  in  the  cyst-wall.  Tapping  such  a 
cyst  may  be  followed  by  haemorrhage,  as  in 
the  case  of  vaginal  hydroceloi 

2.  Pathology. — The  pathology  is  exactly 
similar  to  that  of  vaginal  haematocele.  See 
also  Encysted  Hydrocele,  under  Hydrocele. 

3.  Symptoms  and  Diagnosis. — In  its 
position  and  general  characters  the  tumour 
resembles  an  encysted  hydrocele,  being 
tense,  globular,  and  adherent  to  the  testicle 
or  epididymis.  It  differs,  however,  in  being 
opaque  ;  the  fluctuation  in  it  is  less  distinct, 
and  there  may  be  marked  tenderness.  The 
diagnosis  is  further  aided  by  the  fact  that 
the  swelling,  which  is  of  a  chronic  nature, 
has  rapidly  or  suddenly  increased  after  a 
squeeze  or  some  similar  injury  to  the  parts, 
or  that  the  swelling  has  rapidly  re-formed 
after  tapping  a  hydrocele. 

4.  Treatment. — In  the  acute  stage,  rest 
and  cold  applications  are  indicated.  Later 
on  the  cyst  may  be  tapped  and  injected 
with  iodine,  or  freely  incised,  evacuated,  and 
dressed  from  the  bottom ;  where  the  blood 
has  coagulated  but  is  not  absorbed,  the  latter 
is  the  only  appropriate  treatment. 
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Parenchymatous  hcematocele  is  an  effu- 
sion of  blood  inside  the  tunica  albu^^inea. 
It  is  always  the  direct  result  of  a  severe  in- 
jury to  the  testicle,  and  is  a  cause  of  acute 
pain.  The  blood  is  poured  out  from  the 
layer  of  fine  vessels  beneath  the  tunica 
albuginea  called  the  tunica  vasculosa.  This 
condition  is  probably  in  all  cases  associated 
with  vaginal  hsematocele,  which  obscures 
the  enlargement  of  the  testicle.  The  blood 
may  be  absorbed,  or  may  remain  as  a  firm 
or  friable  mass,  or  may  lead  to  the  softening 
of  the  tunica  albuginea  and  its  ultimate 
rupture.  The  tubular  structure  of  the  tes- 
ticle is  compressed,  and  the  organ  probably 
never  regains  its  former  size  or  functional 
activity. 

1.  Symptoms  and  Diagnosis.  —  When, 
co^lbined  with  the  signs  of  vaginal  haemato- 
cele,  there  is  severe  and  persistent  pain  in  the 
testicle,  extending  up  along  the  groin  to  the 
loin,  and  the  testicle  is  found  very  sensitive 
to  pressure,  a  parenchymatous  haematocele 
may  be  suspected.  When,  on  tapping,  or 
otherwise  evacuating  the  vaginal  sac,  the 
testicle  is  found  to  be  enlarged  and  tender, 
this  diagnosis  becomes  assured.  If  the 
scrotum  is  freely  incised,  the  wound  does 
not  heal  and  the  enlarged  testicle  presents, 
and  a  dark  or  livid  protrusion  from  its 
surface  may  be  recognised ;  in  some  cases 
fluctuation  may  be  detected  in  this  pro- 
jection. 

2.  Treatment. — When  there  is  reason  to 
suspect  this  condition,  great  care  should  be 
taken  to  ensure  absorption  of  the  effused 
blood  by  rest,  cold  applications,  purgatives, 
and  suitable  diet.  Should  the  vaginal  hae- 
matocele be  absorbed  or  yield  to  simple 
tapping,  the  enlarged  testicle  should  be  care- 
fully strapped.  If  the  scrotum  is  incised, 
and  the  position  of  the  parenchymatous 
haematocele  can  be  verified  by  fluctuation, 
livid  colour,  or  obvious  protrusion,  a  free 
incision  should  be  made  into  it  and  the 
blood  be  turned  out.  Great  care  should  be 
taken  to  render  such  a  wound  aseptic. 

A.  Pearce  Gould. 

HEMATOMA.  See  Bruises  ;  Head- 
injuries  ;  Scalp,  Injuries  and  Diseases. 

HEMATOMA  AUmS.      See   Ear, 

External,  Diseases  of  the. 

YLMMATIVRIA..— Definition.— Bloodi 
derived  from  any  part  of  the  urinary  system 
— DO  it  from  its  secreting,  conducting,  or 
collecting  divisions — and  passed  pure,  or 
mixed  with  urine,  constitutes  the  symptom 
known  as  haematuria.  It  will  be  observed 
that  the  above  definition  is  so  framed  as 
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to  include  urethral  haemorrhage,  which  is 
always  admitted  for  convenience'  sake  under 
this  heading,  though  not  strictly  speaking 
haematuria.  Haematuria  is  a  symptom 
which  may  occur,  not  only  in  the  course  of 
most  of  the  diseases  and  injuries  to  which 
the  tract  is  liable,  but  also  in  some  morbid 
conditions  of  the  blood,  e.g.  purpura,  scurvy, 
smallpox,  typhoid,  &c.,  and  in  some  cases 
of  metallic  poisoning,  e.g.  mercury,  lead, 
arsenic.  The  colour  of  the  urine  may  vary 
through  many  shades,  from  a  cherry  red 
(1  in  800,  Ealfe),  to  a  maroon  colour,  or  from 
a  smoky  or  beef-tea  aspect  to  a  porter-black, 
according  to  the  proportionate  admixture  of 
the  two  fluids,  and  the  extent  to  which  the 
methaemoglobin,  or  the  oxyhaemoglobin  has 
been  altered  by  the  action  of  the  urine. 

Fallacies. — These  colours  may  be  simu- 
lated by  the  effect  upon  the  urine  of  par- 
ticular drugs  or  certain  articles  of  diet — 
e.g.  senna  and  rhubarb  give  a  reddish  tinge 
to  alkaline  urine  ;  carbolic  and  salicylic  acid 
impart  a  brownish  colour,  while  beetroot, 
sorrel,  and  prickly  pear  produce  a  blood-red 
aspect.  Again  the  urine  in  certain  patho- 
logical conditions — e.g.  in  severe  jaundice, 
melanosis,  and  splenic  fever — assumes  a 
deep  brown  colour,  while  in  the  female  the 
mere  admixture  of  menstrual  discharge  may 
deceive  by  its  colour  a  careless  or  superficial 
observer. 

Tests. — The  following  are  reliable  : — 

Microscopical.  —  Blood-corpuscles  are 
seen  more  or  less  altered  by  the  action  of 
the  urine.  Fallacies. — In  haematinuria  they 
are  absent,  and  in  very  alkaline  urines  they 
are  only  detected  with  difficulty. 

Spectroscopical. — Blood,  even  in  minute 
quantities,  will  give  two  absorption-bands 
between  the  Frauenhofer  lines  D  and  E  in 
the  yellow  and  green  of  the  spectrum. 

Chemical  (a).  The  formation  of  Teich- 
mann's  crystals  on  heating  traces  of  blood 
with  glacial  acetic  acid  and  a  crystal  of  salt ; 
(6)  invariable  presence  of  albumen;  (c)  a 
particoloured  fluid  being  left  after  the  set- 
tling of  the  brick-red  precipitate  produced  by 
boiling  the  urine  with  caustic  soda. 

It  is  imperative  to  ascertain  the  site  and 
cause  of  the  haemorrhage.  We  may  divide 
these  sources  into  three  groups  :  (a)  renal, 
including  the  pelvis  of  kidney  and  ureter ;  (6) 
vesical,  including  the  prostate ;  (c)  urethral. 

Differential  diagnosis  of  source  of 
blood. — 1.  Colour,  in  bright  florid  urine 
it  is  probably  of  vesical,  in  dark  or  smoky 
urine  of  renal  origin.  Fallacies. — If  fi'om 
any  cause  the  blood  has  been  retained  in 
the  bladder,  it  will  assume  a  dark  colour  in 
proportion  to  the  action  of  the  urine  upon 
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It ;  indeed,  sometimes,  if  long  pent  up  in 
that  viscus,  it  may  be  evacuated  like  tar 
or  molasses.  Again,  if  the  blood  issues  in 
large  quantities  from  the  pelvis,  rapidly 
traverses  the  ureter,  suddenly  distends  and 
thereby  stimulates  the  bladder,  it  will  be 
expelled  thence,  bright,  fluid,  and  un- 
changed. 

2.  Beaction. — Bloody  urine,  if  acid,  is 
generally  of  renal  source  ;  if  alkaline,  of 
vesical  origin.  Fallacies. — (a.)  ingestion  of 
alkaHes  (inducing  alkalinity  of  urine)  ;  (6) 
a  profuse  effusion  of  blood,  or  (c)  an  exces- 
sive production  of  pus,  may  mask,  by  their 
alkalinity,  the  natural  acidity  of  the  renal 
secretion.  In  these  cases  the  haemorrhage 
may  be  from  the  kidney,  although  the  re- 
action would  point  to  vesical  mischief. 

3.  Aspect  of  clots. — By  floating  the 
coagula  in  water,  they  may  so  unravel  as 
to  afford  us  a  clue  to  the  seat  of  the  haemor- 
rhage. The  softer,  the  brighter,  the  plumper 
the  clot,  the  fresher  is  the  effusion  and  the 
nearer  is  the  site  of  the  haemorrhage  to  the 
outlet.  The  more  decolorised  and  eroded 
the  clot,  the  longer  has  been  its  retention 
in  the  tract.  Slender  cylindrical  worm- 
like clots  are  generally  moulds  of  the  ureter ; 
thus  they  locahse  bleeding  in  or  above  that 
canal.  Large,  irregular,  shapeless,  edge- 
eroded  clots  are  usually  of  vesical  origin. 
Leech-like,  ovoid  clots  are  from  the  posterior 
portion  of  the  urethra,  and  long  bougie - 
like  coagula  are  from  its  anterior  part. 
Fallacy. — The  blood  may  have  been  of 
renal  origin,  or  have  regurgitated  from  the 
urethra  and  become  moulded  in  the  bladder ; 
thus  renal  or  urethral  haemorrhage  may 
simulate  vesical. 

4.  Aspect  of  urine  on  micturition. — If 
the  blood  issues  independently  of  micturi- 
tion, or  if  it  is  evacuated  first  and  then  fol- 
lowed by  clear  urine,  the  source  is  urethral. 
If  the  urine  is  at  first  clear,  or  only  tinged 
with  blood,  becoming  darker,  or  even  like 
piu:e  blood,  at  the  close  of  the  act,  it  is 
vesical.  If  uniformly  mixed,  it  is,  most 
likely,  renal.  Fallacy. — Blood  issuing  from 
the  bladder-wall,  or  regurgitating  from  the 
urethra,  may  become  so  intimately  mixed 
with  the  urine  there  collected — especially  if 
the  quantity  of  the  blood  be  small — as 
markedly  to  simulate  renal  haematuria. 

5.  Microscopical. —  Blood- casts  are  con- 
clusive proofs  that  the  secreting  substance 
of  the  kidney  is  involved.  Triple -phosphate 
crystals  in  freshly  passed  urine  are  tokens 
of  vesical  mischief. 

6.  Instrumental. — ^Wash  out  the  bladder 
very  gently,  three  or  four  times,  and  notice 
the  colour  of  the  washings ;  now  insert  a 


gum-elastic  or  flexible  catheter  just  within 
the   thus  emptied  bladder;  the  urine  will 
trickle   directly  from  the  ureters  into  the 
eye  of  the  instrument  (Sir  H.  Thompson) 
Compare   carefully  the   samples   thus  ob 
tained. 

7.  Symptoms. — Certain  symptoms  refer- 
able to  source  are  usually  obtainable.  Heat, 
tenderness,  aching  or  pain  in  one  or  both 
loins,  numbness  of  leg,  retraction  of  testicle 
(in  stone,  not  carcinoma)  would  point  to 
renal  origin ;  supra-pubic,  perineal,  or  penile 
pain,  dragging  weight  in  perineum,  dysuria 
would  indicate  a  vesical  source,  or  at  least 
impHcation  of  that  viscus. 

PatJiology  and  Etiology. — Any  active 
or  passive  hyperaemia,  any  inflammation 
or  ulceration,  any  vascular  rupture  in  any 
section  of  the  urinary  tract,  may  give  rise 
to  haematuria.  Benal :  active  hyperaemia 
(cantharides  or  turpentine),  passive  hyper- 
aemia (thrombus  of  renal  or  inferior  caval 
veins),  embolism,  renal  diseases,  trauma- 
tism, stone,  neoplasms,  calculous  or  tuber- 
cular pyeUtis,  transit  of  ureter  by  a  stone. 
Vesical :  traumatism,  inflammation,  ulcer- 
ation, or  enlargement  of  prostate ;  sudden 
evacuation  of  a  chronically  distended  blad- 
der; stone  or  foreign  body,  neoplasms, 
cystitis,  varix  vesicae,  ulcerations  (tuber- 
cular, diphtheritic),  parasites,  (Bilharzia 
haematobia).  Urethral :  traumatism,  stric- 
ture, impacted  stone,  acute  gonorrhoea, 
chancre,  neoplasms. 

Diagnosis  of  cause. — The  history  and 
age  of  the  patient  are  to  be  considered,  all 
subjective  and  objective  phenomena  care- 
fully weighed,  and  thorough  examination  of 
the  abdomen  and  urine  undertaken;  but 
space  will  only  permit  us  to  point  out  that 
abdominal  palpation  may  reveal  a  renal 
tumour,  supra-pubic  and  rectal  examination 
may  disclose  an  infiltration  or  growth  of 
the  bladder,  maybe  an  enlargement,  or  a 
deposit  or  growth  in  the  prostate.  The 
sound  may  detect  a  stone,  or,  by  a  sense  of 
resistance,  a  vesical  growth.  The  catheter 
may  withdraw  in  its  eye  a  shred  of  growth 
or  disintegrating  villus.  Again,  the  micro- 
scope may  confirm  our  suspicions  of  mahg- 
nancy,  aroused  by  the  passing  of  small 
semi-gelatinous  masses ;  or  it  may  give  us 
a  clue  to  the  calculous  diathesis  or  forma- 
tion, by  the  aspect  of  the  crystals  found  in 
the  urine ;  or  it  may  demonstrate  the  bacillus 
tuberculosus  in  the  small  whitish  clumps 
passed  in  pyuria  mixed  with  blood,  when 
these  are  stained  with  Ehrlich's  solution ; 
or,  lastly,  it  may  reveal  the  ova  of  the 
Bilharzia. 

The   haemorrhage    may  be   profuse  in 
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cramnatism,  stone,  or  neoplasms.  It  is 
generally  slight  in  active  or  passive  renal 
hypereemia,  in  embolism,  in  inflammation 
or  superficial  ulceration  of  the  tract.  Dark, 
porter-like  urine,  passed  without  pain  or 
any  other  symptom,  is  most  probably  renal. 
Haemorrhage  in  vesical  carcinoma  is  gener- 
ally sudden,  profuse,  and  irregular  in  its 
occurrence ;  in  villous  disease  it  is  slight 
but  persistent. 

In  non-malignant  vesical  growths  the 
haemorrhage  occurs  suddenly,  and  usually 
precedes  the  pain  and  dysuria.  In  maUg- 
nant  disease  this  is  generally  reversed. 

Prognosis. — If  the  haemorrhage  occurs 
in  the  coui'se  of  febrile  disease,  it  is  un- 
favourable ;  without  reference  to  the  cause 
it  may  be  said  to  depend  -upon  the  sudden- 
ness of  the  onset,  the  amount  lost,  the 
capability  of  bearing  that  loss,  and  the  age 
and  sex  of  the  patient.  The  dangers  which 
may  arise  from  the  clot  are  {a)  absolute  re- 
tention, (&)  pyelo-'nephritis  from  its  decom- 
position, and  (c)  the  formation  of  a  stone 
upon  it  as  a  nucleus,  aU  of  which  are 
luckily  rare. 

Treatment.  —  Enforce,  if  possible,  (1) 
absolute  rest  in  the  recumbent  posture ; 
(2)  efi&cient  application  of  cold.  If  renal, 
Leiter's  tubes  moulded  to  the  loin ;  or,  failing 
this,  ice-bags  or  cold  wet  wraps  to  the  same 
part.  If  vesical,  Leiter's  tubes  or  ice-bags 
adjusted  to  the  supra-pubic  and  perineal 
regions.  Ice  in  the  rectum ;  ice-cold  vesical 
and  rectal  injections.  If  urethral,  pass  a 
full-sized  sound  and  gently  apply  a  finger- 
bandage  to  the  penis  ;  apply  ice-bag  to  the 
perineum. 

Internal  haemostatics  :  Ext.  ergotae  liq. 
f^ss. ;  Acid  sclerotici  (hypodermically),  gr. 
:j  to  gr.  j. ;  Liq.  ferri  perchlor.  iT^x.  to  f5ss. ; 
Liq.  ferri  pemitratis  iTlx.  to  f5ss. ;  Acidi 
gallici  gr.  x. ;  Acidi  tannici  gr.  x. ;  Infusi 
matico,  f^ij.  Tr.  Hamamehs  Virgin.  f5ss. ; 
Plumbi  acetat.  gr.  iij.;  01.  terebinth.  ^X[y. 
in  passive  haemorrhages,  administered 
cautiously. 

Opiiun  is  of  great  value  in  every  case, 
except  it  be  in  renal  disease. 

The  following  injections  in  vesical 
haematuria  are  of  value :  Alum  gr.  xx.  to 
the  pint ;  Nitrate  of  silver  gr.  j.  to  gr.  iij.  in 
f^viij. ;  Liq.  ferri  perchlor.  1T[xx.  to  "n\lx. 
in  f^viij. ;  Tr.  Hamamelis  Virgin,  f^j.  ad 
f^iv.  Should  the  bladder  become  distended 
with  coagula,  it  will  be  felt  above  the  pubes 
as  a  hard  round  mass.  Opium  must  be 
given  freely  to  allay  the  dysuria,  and  the 
clot  allowed  to  come  away  by  itsel£ 

If,  however,  absolute  retention  ensues, 
which .  is  rare,   or  if  enlarged  prostate  or 


atony  of  the  bladder  co -exist,  a  soft  rubber 
catheter  must  be  introduced,  and  a  lithotrity 
evacuator  adapted  to  it ;  thus  the  coagula 
can  be  carefully,  slowly,  and  safely  with- 
drawn. E.  Hurry  Fenwick. 

HEMOPHILIA.— A  hemorrhagic  dia- 
thesis, which  is  usually  inherited,  and  in 
nearly  all  cases  manifests  itself  during  the 
first  few  years  of  Ufe.  Painful  swellings  of 
the  joints  are  frequently  associated  with 
the  disorder. 

Cause. — Haemophilia  seems  to  be  more 
common  among  the  inhabitants  of  northern 
countries,  but  probably  occurs  in  all  parts 
of  the  world.  Heredity  is  the  only  un- 
doubted etiological  factor,  though  gout, 
scrofula,  tuberculosis,  frights  received  by 
the  mother  during  pregnancy,  and  consan- 
guinity of  parents,  have  all  had  a  certain 
influence  ascribed  to  them. 

The  hereditary  transmission  of  the  dis- 
ease is  usually  characterised  by  a  peculiar 
and  definite  order.  For  whereas  the  male 
sex  is  specially  prone  to  haemophilia,  the 
disease  is  handed  down  through  the  females. 
In  a  typical  case  the  children  of  a  bleeder 
remain  free  from  the  disease,  but  haemo- 
philia reappears  in  the  daughter's  sons; 
these,  again,  beget  healthy  children,  and 
transmit  the  disorder  through  their  daugh- 
ters to  their  grandsons.  The  daughters  of 
a  bleeder  may  also  pass  on  the  haemorrhagic 
tendency,  through  their  own  daughters,  to 
the  sons  of  the  latter.  In  none  of  these 
cases,  as  a  rule,  are  the  females  themselves 
bleeders.  The  healthy  brothers  of  a  bleeder 
appear  not  to  transmit  the  disease  to  their 
descendants.  In  rare  cases  the  children 
inherit  the  tendency  directly  from  their 
father  or  mother.  More  rarely  still  the 
females  in  a  bleeder  family  manifest  a 
greater  proclivity  to  haemophilia  than  the 
males.  Bleeders  are  extremely  proUfic, 
but  the  proportion  of  the  members  of  a 
given  family  that  manifest  the  disease 
varies  considerably.  In  some  instances, 
haemophiha  seems  to  arise  de  novo. 

Pathology. — No  constant  morbid  changes 
have  yet  been  detected  in  any  part  of  the 
body.  The  blood  shows  no  alteration  what- 
ever, and  coagulates  naturally  until  repeated 
haemorrhages  beget  a  condition  of  hydrae- 
mia,  similar  to  that  produced  by  any  pro- 
fuse bleeding.  Coagulation  then  becomes 
defective.  Changes  have  been  found  in 
different  parts  of  the  vascular  system,  but 
with  no  constancy.  It  is  probable,  never- 
theless, that  there  is  some  subtle  change  in 
the  small  vessels.  In  certain  cases  there 
seems  to  be  a  state  of  plethora.    A  more 
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intimate  knowledge  of  the  chemistry  of  the 
blood  may  possibly  enable  us  to  detect 
some  error  in  its  composition.  The  patho- 
logy of  haemophilia  is  still  obscm-e. 

Syrtvptoms  and  Diagnosis. —  Bleeders 
present  no  characteristic  appearance  what- 
ever. Profuse  and  repeated  haemorrhage 
is  the  only  positive  symptom  of  the  disease. 
The  bleedings  may  take  place  from  some 
free  surface  or  cavity  of  the  body,  or  they 
may  be  interstitial.  They  may  be  divided 
into  two  varieties,  spontaneous  and  trau- 
matic, which  are  often  combined  in  the 
same  subject.  The  spontaneous  bleedings 
usually  arise  from  some  mucous  membrane, 
iilless  frequently  they  occur  beneath  the  skin. 
In  the  traumatic  form,  the  blood  may  come 
from  almost  any  part  of  the  body.  The 
traumatic  type  is  almost  confined  to  the 
male  sex.  Both  sexes,  however,  are  liable 
to  the  spontaneous  form  of  haemophiha, 
which  commonly  takes  the  shape  of  epi- 
staxis,  or  profuse  menstruation  in  women. 
In  fully  half  the  cases  recorded,  haemophiha 
declared  itself  during  the  first  year,  and  in 
seventy  per  cent,  the  bleedings  began  be- 
fore the  end  of  the  second  year.  The  dis- 
ease rarely  makes  its  appearance  later  than 
the  tenth  year,  and  in  no  instance  has  it 
developed  after  the  age  of  twenty-two. 

As  a  rule  the  child  is  bom  without 
suffering  any  loss  of  blood,  and  division  of 
the  umbihcal  cord  rarely  causes  serious 
haemorrhage.  Separation  of  the  stump  of 
the  cord  has  occasionally  been  followed  by 
considerable  bleeding.  More  often  the  child 
seems  healthy  for  some  weeks  or  months 
after  birth,  until  it  is  suddenly  attacked  by 
profuse  haemorrhage.  This  frequently  takes 
place  at  the  period  of  the  first  dentition, 
when  the  child  begins  to  crawl  about  and  is 
liable  to  slight  injuries.  In  most  cases  the 
first  bleeding  is  traumatic,  though  a  ten- 
dency to  spontaneous  haemorrhages  usually 
develops  subsequently.  A  tendency  to  trau- 
matic haemorrhage  is  found  in  the  most 
marked  cases,  but  is  often  characterised  by 
great  fluctuations  in  intensity.  At  times, 
the  slightest  injury  is  sufiScient  to  cause 
alarming  loss  of  blood.  Similar  or  even 
graver  accidents  may  lead  to  compara- 
tively trifling  haemorrhage  on  other  occa- 
wons. 

Analogous  variations  in  the  tendency 
to  spontaneous  bleedings  are  also  observed. 
Some  bleeders  recover  rapidly  from  the 
effects  of  severe  haemorrhage,  while  others 
become  profoundly  anaemic  and  succumb, 
at  last,  to  repeated  losses  of  blood.  Most 
of  the  well-marked  cases  of  haemophilia 
terminate    fatally   after   frequent   haemor- 


rhages. In  some  cases  the  haemorrhagio 
tendency  gradually  declines  with  advancing 
years,  and  in  one  or  two  instances  has 
suddenly  and  completely  disappeared.  If 
the  period  of  puberty  be  safely  passed, 
there  is  a  fair  chance  that  the  patient 
may  outgrow  the  disease. 

The  attacks  of  bleeding  are  sometimes 
preceded  by  symptoms  of  congestion  of  a 
more  or  less  definite  nature.  Generally  they 
come  on  without  any  warning,  often  in  the 
night.  Except  when  a  large  artery  is  in- 
jured, the  blood  oozes  continuously  from 
the  affected  part,  and  probably  comes  from 
the  capillaries.  The  mucous  membrane  of 
the  nose  is  the  most  frequent  source  of  the 
bleeding.  Next  in  order  comes  the  cavity 
of  the  mouth  and  the  gastro-intestinal 
canal.  Subcutaneous  haemorrhages  are  not 
infrequent,  and  usually  appear  as  irregular 
ecchymoses ;  at  times  they  give  rise  to  large 
fluctuating  blood-tumours.  The  blood,  in 
such  extravasations,  has  a  tendency  to  re- 
main fluid  for  a  long  time.  The  skin  of 
the  extremities  is  the  part  most  frequently 
affected.  The  uro-genital  and  respiratory 
tracts  are  less  often  the  seat  of  bleeding. 
Cerebral  and  meningeal  haemorrhages  are 
very  rare.  Extraction  of  a  tooth  is  one  of 
the  most  dangerous  and  fatal  of  all  injuries, 
as  the  bleeding  in  such  cases  sometimes 
resists  all  treatment.  Friction  of  a  jagged 
tooth  against  the  cheek  or  tongue,  and  the 
shghtest  abrasion  of  the  gums,  such  as  that 
caused  by  a  toothbrush,  have  produced 
alarming  results.  Division  of  the  fraenum 
linguae,  circumcision,  and  blood-letting  are 
also  fraught  with  great  danger.  It  is  re- 
markable that  serious  bleeding  is  hardly 
ever  caused  by  vaccination. 

The  peculiar  joint-affection  of  haemo- 
philia, long  considered  to  be  rheumatic, 
has  now  been  proved  in  some  cases  to  be 
due  to  haemorrhage  into  the  joint,  and 
this  would  seem  to  be  its  usual  cause.  It 
is  probable,  however,  that  some  of  the 
swellings  are  purely  inflammatory.  The 
affection  consists  in  painful  effusion  into 
the  joint,  combined,  at  times,  with  ecchy- 
moses of  the  skin.  Any  of  the  larger  joints 
may  be  attacked,  but  especially  the  knee. 
The  swellings  are  very  apt  to  recur,  and 
may  lead  to  permanent  enlargement  or 
destruction  of  the  joint,  or  to  anchylosis. 
As  a  rule  the  swelling  occurs  spontaneously, 
especially  in  cold,  damp  weather,  and  is 
ordy  exceptionally  the  result  of  an  injury. 
The  joint-affection  is  almost  confined  to  the 
severe  traumatic  form  of  haemophiha,  and 
is  rarely  seen  except  in  the  male  sex.  Pains 
in  the  limbs  are  very  common,  and  are  often 
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due,  probably,  to  small  hsemorrhages  into 
the  muscles  and  other  tissues  of  the  part. 
The  urine  and  other  secretions  appear  to 
undergo  no  important  alteration. 

Diagnosis. — Hasmophilia  in  its  trauma- 
tic form,  or  when  it  is  both  congenital  and 
hereditary,  can  be  mistaken  for  no  other 
disease.  Difficulties  in  diagnosis  arise  when 
a  tendency  to  spontaneous  bleedings  appears 
in  a  member  of  a  healthy  family.  If  the 
diathesis  show  itself  within  the  first  two 
years  of  life,  and  especially  in  a  male  child, 
the  disease  is  probably  haemophilia.  The 
diagnosis  is  more  doubtful  in  the  case  of  a 
girl,  or  when  the  tendency  appears  at  a 
later  age. 

A  haemorrhagic  diathesis,  in  women  who 
are  not  of  a  bleeder  family,  must  not  be 
taken  for  haemophilia  unless  the  haemor- 
rhages has  begun  during  early  childhood. 
In  the  case  of  umbiHcal  haemorrhage,  the 
diagnosis  would  turn  on  the  presence  or 
absence  of  hereditary  disposition. 

Haemophilia  can  scarcely  be  confounded 
with  purpura  or  scurvy,  which  are  transi- 
tory disorders,  and  are  neither  congenital 
nor  inherited. 

Treatment, — A  bleeder  must  of  course 
be  protected  as  far  as  possible  from  all 
accidents,  and  should  avoid  excitement  of 
any  kind.  A  nutritious  and  digestible  diet, 
without  alcohol  in  any  form,  warm  clothing, 
gentle  exercise,  and  residence  in  a  tem- 
perate climate  are  desirable.  Vaccination 
should  not  be  omitted.  No  woman  in  a 
bleeder  family,  whether  she  be  a  bleeder 
or  not,  and  no  man  who  is  himself  the  sub- 
ject of  the  disease,  ought  to  marry.  The 
treatment  of  the  haemorrhage  is  generally 
unsatisfactory.  Complete  rest  in  bed  is  to 
be  insisted  upon  invariably.  Although  in- 
ternal medication  alone  avails  little,  it 
seems  well  to  combine  the  use  of  drugs, 
Hke  acetate  of  lead,  ergot,  turpentine,  &c., 
with  local  applications,  whenever  it  is  fea- 
sible, and  to  administer  a  saline  purge. 
Frequently,  however,  aU  treatment  fails, 
and  the  patient  bleeds  to  death.  At  other 
times  the  bleeding  stops  of  itself  after  pro- 
found anaemia,  or  even  syncope,  has  been 
induced.  In  traumatic  external  haemor- 
rhage the  part  should  be  elevated,  and 
careful  pressure  applied  with  a  pad  steeped 
in  liq.  ferri  perchlor.  It  must  be  remem- 
bered, however,  that  excessive  pressure  is 
liable  to  cause  gangrene.  Ligature  of  a 
large  artery  has  only  once  been  successful 
hitherto,  and  cannot  be  recommended.  Ex- 
perience of  the  use  of  the  actual  cautery 
is  not '  encouraging.  In  spite  of  its  risks, 
transfusion  seems  justifiable  as  a  last  re- 


source. The  haemorrhage  resulting  firom 
extraction  of  a  tooth  should  be  treated  by 
plugging  the  cavity  with  lint  saturated  with 
liq.  ferri  perchlor.,  which  may  be  secured 
by  a  small  gold  plate  wired  to  the  adjoining 
teeth.  Ligature  of  the  common  carotid,  in 
one  case,  arrested  the  dental  haemorrhagGc 
Extraction  of  teeth  must  on  no  account  be 
attempted  in  a  bleeder,  and  warning  should 
be  given  of  the  risk  of  the  operation  when 
the  disease  can  be  recognised.  Subcutane- 
ous extravasations  and  blood-tumours  must 
not  be  opened  unless  gangrene  be  threa- 
tened, but  are  to  be  treated  by  rest.  It  is 
important  to  deal  promptly  with  the  joint- 
swellings  by  means  of  splints  and  confine- 
ment to  bed,  as  the  affection  is  apt  to  be- 
come inveterate.  It  is  hardly  necessary  to 
state  that  all  cutting  operations  are  inad- 
missible; even  such  measures  as  leeching, 
cupping,  and  blistering  should  be  avoided. 

Pfucy  Kidd. 

HEMOPTYSIS  FROM  INJURY.— 

The  spitting  of  blood  which  takes  place  after 
injury  to  the  chest  is  almost  certainly  pa- 
thognomonic of  some  lesion  of  the  lung  or 
trachea.  It  is  characterised  by  the  expec- 
toration of  frothy  light-red  blood,  which, 
from  being  mixed  with  a  large  proportion  of 
mucus,  but  rarely  coagulates.  Its  amount  is 
seldom  large,  and  its  colour  speedily  changes 
to  the  rust-red  of  pneumonic  sputum. 
Should  any  very  large  amount  be  expector- 
ated, it  should  lead  to  the  suspicion  of  some 
previously  existing  cavity  or  tubercular  dis- 
ease of  the  lung.  A  penetrating  wound  in- 
volving the  trachea  and  some  large  blood- 
vessel may,  however,  give  rise  to  exten- 
sive haemorrhage,  which  is  coughed  up,  and 
thus  simulates  haemoptysis.  The  bleeding 
in  such  a  case  is  not  exactly  like  an  ordi- 
nary case  of  haemoptysis.  Although  the 
blood  is  coughed  up,  it  comes  away  more 
in  gushes,  is  less  frothy  and  deeper  red  in 
colour  than  in  haemoptysis,  and  has  a 
greater  tendency  to  coagulate.  This  arises 
from  the  blood  of  true  haemoptysis  being 
more  mixed  with  the  mucus  and  air  of  the 
lung  than  in  the  cases  where  it  comes  from 
a  wound  in  the  trachea. 

The  blood  of  haemoptysis  may  be 
distinguished  from  that  coming  fi*om  any 
other  source  by  its  light-red,  frothy  cha- 
racter, showing  that  it  has  been  intimately 
mixed  with  the  air  of  the  vesicular  tissue 
of  the  lungs.  This  admixture  never  takes 
place  with  the  same  completeness,  even 
when  the  bleeding  takes  place  from  any 
other  part  of  the  air-passages.  Thus  the 
haemorrhage  of  epistaxis  is  often  abundant 
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and  florid  in  colour,  but  does  not  possess 
the  frothy  character.  On  the  other  hand, 
blood  coming  from  the  stomach  or  throat 
scarcely  ever  is  florid,  and  is  never  frothy. 
Blood  from  the  stomach  is  generally  more 
or  less  dark  in  colour,  in  accordance  with 
the  length  of  time  it  has  stayed  in  that 
viscus ;  and  when  it  has  been  there  suf- 
ficiently long  to  undergo  the  action  of  the 
gastric  juice  we  get  the  well-known  coffee- 
ground  or  black  vomit  of  haematemesis. 

The  treatment  of  haemoptysis  from  in- 
jury will  be  found  detailed  under  Pneu- 
monia, Traumatic.  H.  G.  Howse. 

HEMORRHAGE.— This  signifies  the 
loss  of  blood  from  some  part  of  the  arterio- 
venous system.  It  need  not  necessarily  flow 
out  of  the  body,  for  bleeding,  even  to  a  fatal 
amount,  may  occur  "without  external  lesion. 
Sometimes,  for  instance,  it  will  flow  into 
one  of  the  natural  cavities.  Thus  the  pleura 
or  peritoneum  may  be  distended  with  blood, 
constituting  what  is  known  as  internal 
hsemorrhage ;  or  blood  from  a  ruptured 
vessel  may  be  effused  into  the  neighbour- 
iag  areolar  tissue,  a  condition  known  under 
the  name  of  extravasation. 

Bleeding  may  occur  from  arteries,  veins, 
or  capillaries.  Arterial  haemorrhage  is,  as 
a  rule,  the  most  serious,  owing  to  the  high 
blood-pressure  in  the  vessels,  and  thus,  in 
a  given  time,  a  far  larger  amount  of  blood 
is  lost  from  an  artery  than  from  a  vein  of 
the  same  magnitude  ;  nevertheless  a  fatal 
haemorrhage  may  readily  occur  from  a 
wounded  vein  of  any  size.  Capillaries  or 
minute  vessels,  when  injured,  bleed  freely 
for  the  moment,  but  rapidly  close  and  the 
bleeding  ceases.  To  this  rule,  however, 
there  is  sometimes  a  remarkable  exception, 
and  occasionally  an  uncontrollable  haemor- 
rhage occurs  from  vessels  too  minute  to  be 
recognised  by  the  naked  eye.  The  peculiar 
constitutional  state  that  leads  to  this  form 
of  capillary  bleeding  is  known  under  the 
name  of  the  Hemorrhagic  Diathesis. 

Patients  with  this  diathesis  will  bleed 
persistently  from  the  sHghtest  injury.  The 
blood  does  not  flow  rapidly  away,  but 
escapes  as  a  continuous  slow  oozing,  and 
the  writer  has  seen  a  case  of  death  in  these 
circumstances  following  a  cut  on  the  lip  of 
ihe  most  trivial  nature.  In  the  victims  of 
this  diathesis  capiUary  bleeding  not  only 
takes  place  from  external  wounds,  but  ex- 
tensive subcutaneous  extravasations  occur 
from  the  shghtest  violence,  or  even  spon- 
taneously, in  such  patients  the  strain  of 
a  joint,  instead  of  being  followed  by  a 
synovial  effusion,  may  cause  the  membrane 


to  be  filled  with  blood,  while  a  blow  so 
sHght  as  not  even  to  bruise  a  healthy 
person,  will  often,  in  such  a  constitution, 
be  followed  by  an  extensive  discolouration 
and  subcutaneous  extravasation,  a  circum- 
stance which  may  be  useftilly  borne  in 
mind  in  some  cases  of  medico-legal  inquiry. 

Classification  of  Hemorrhage. — Sur- 
geons generally  classify  haemorrhage  into 
primary,  recurrent,  and  secondary. 

Primary  Hemorrhage  is  that  which 
takes  place  when  a  vessel  is  first  wounded. 

Becurrent  Hcemorrhage.  —  Some  con- 
fusion has  arisen  between  the  terms  secon- 
dary and  recurrent  haemorrhage,  but  a  clear 
distinction  is  very  necessary,  not  only  as 
indicating  a  different  pathological  condi- 
tion, but,  also,  as  materially  affecting  the 
question  of  treatment.  Recurrent  haemor- 
rhage is  the  bleeding  that  recurs  soon  after 
an  operation,  generally  speaking  within 
twelve  hours ;  very  rarely  it  may  happen 
as  late  as  the  second  day.  It  is  due  to  some 
vessel  or  vessels  which  have  ceased  bleed- 
ing at  the  time  of  operation,  thus  escaping 
ligature,  but  from  which,  when  the  patient 
becomes  warm  in  bed  and  reaction  is  es- 
tablished, blood  begins  to  flow.  Recurrent 
haemorrhage  is  not,  as  a  rule,  sudden  and 
severe,  like  secondary  hsemorrhage,  for  the 
vessel  furnishing  it  is  generally  small.  The 
blood  begins  slowly  to  trickle  through  or  by 
the  side  of  the  dressings  ;  or,  if  the  wound 
has  been  imited  without  a  drainage-tube, 
the  flaps  will  be  slowly  distended  and 
separated. 

Secondary  Hcemorrhage. —  This  is  the 
bleeding  which  occurs  several  days  after  an 
operation.  It  results  fi:om  the  obliteration 
of  a  vessel  not  being  complete  at  the  time  the 
ligature  separates,  or  from  the  vessel  being 
opened  by  some  sloughing  or  ulceration  in 
its  neighbourhood.  The  period  of  its  occur- 
rence depends  upon  the  size  of  the  vessel ; 
the  larger  the  vessel,  the  later,  as  a  rule, 
secondary  haemorrhage  occm's.  In  an  artery 
the  size  of  the  femoral,  it  is  generally  be- 
tween the  tenth  and  the  fifteenth  day.  The 
blood  in  these  cases  is  often  fiurnished  by 
the  main  vessel,  and  it  generally  flows  sud- 
denly, in  considerable  quantities.  Although 
the  actual  onset  of  the  bleeding  is  sudden, 
it  may  be  preceded  by  a  shght  staining  or 
rust  colour  of  the  discharge,  so  that  when 
a  large  artery  is  involved,  the  surgeon  should 
be  on  his  guard  when  the  discharge  becomes 
discoloured  or  blood-stained.  Recurrent 
haemorrhage,  being  due  to  mechanical 
causes,  may  occur  in  the  most  perfectly 
healthy  individual.  Secondary  haemorrhage, 
on  the  other  hand,  is  only  liable  to  happen 
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in  those  who  have  some  defective  condition, 
either  of  the  vessels  or  constitution,  re- 
tarding the  proper  heaHng  of  the  wound. 
Thus  it  is  found  that  patients  with  either 
calcareous  or  atheromatous  degeneration  of 
their  arteries  are  pecuHarly  liable  to  this 
accident ;  while  drunkards,  or  others  with 
broken  constitutions,  possessing  tissues 
easily  inflamed  and  slow  to  repair,  are 
likely  subjects  for  secondary  haemorrhage. 

Symptojj«i  of  Hemorrhage. — The  symp- 
toms of  bleeding  are  both  local  and  general. 
The  local  symptoms,  if  an  external  wound 
exist,  are  obvious,  and  it  merely  remains 
for  the  surgeon  to  distinguish  whether 
the  source  of  the  blood  be  venous  or 
arterial. 

Difference  between  Arterial  and 
Venous  Bleeding. — Arterial  may  be  dis- 
tinguished from  venous  haemorrhage  by 
observing  the  follo\ving  points  : — 

1.  The  colour  of  the  blood.  2.  The 
method  of  its  flowing.  3.  The  amount 
and  position  of  pressure  necessary  for  its 
control. 

1.  Colour  of  the  Blood. — Blood  from 
an  artery  is  of  a  bright  scarlet,  while  that 
from  a  vein  is  claret-coloured  or  purple. 
There  are  certain  exceptions,  however,  to 
this  rule.  If  the  patient  be  under  the  in- 
fluence of  nitrous  oxide  gas  or  ether,  the 
arterial  blood  becomes  so  dark  as  to  re- 
semble venous  bleeding,  while,  on  the  other 
hand,  venous  blood,  if  trickhng  slowly  from 
a  wound,  becomes  much  brighter  than 
normal  from  its  prolonged  contact  with  the 
air. 

2.  Method  of  Flowing. — Blood  from  an 
artery  escapes  in  pulsatile  jets,  synchronous 
with  the  heart's  beat.  In  a  deep  wound, 
by  the  time  the  blood  comes  to  the  sur- 
face it  probably  no  longer  spouts,  the  in- 
termittent stream  having  been  converted 
into  a  more  or  less  constant  one,  owing 
to  the  wound  itself  acting  as  a  reservoir ; 
but,  even  here,  although  there  is  no  actual 
jetting,  the  stream  has  a  pulsatile  flow. 
Blood  from  a  vein  escapes  in  a  steady  con- 
tinuous stream.  It  should  be  borne  in  mind 
that,  although  the  flow  from  a  vein  is  con- 
tinuous, if  the  wound  into  it  be  smaU,  and 
if  there  be  any  pressure  between  it  and 
the  heart,  the  jet  of  blood  may  be  thrown 
out  a  considerable  distance,  a  phenomenon 
illustrated  by  what  occurs  when  a  vein  is 
opened  for  the  purpose  of  bleeding. 

3.  Effects  of  Pressure  and  Position. — 
Arterial  bleeding  is  only  afiected  to  a  limited 
extent  by  position,  or  stopped  by  a  con- 
siderable amount  of  pressure.  On  the 
other  hand,  venous  bleeding  nearly  ceases 


on  simple  elevation  of  the  part,  while  it  can 
be  completely  arrested  by  a  slight  amount 
of  pressure.  Firm  pressure  over  the  main 
vessels  of  the  limb  will  generally  arrest 
bleeding,  whether  venous  or  arterial ;  but 
sUght  pressure  of  the  part  above  the 
wounded  vein  immediately  increases  the 
flow,  which  at  once  stops  on  the  same 
amount  of  pressure  being  exercised  on  its 
distal  side. 

When  blood  is  extensively  extravasated 
into  a  limb,  the  whole  member  becomes 
swollen,  and  has  a  tense,  elastic  feel,  while 
the  skin  is  usually  mottled  and  discoloured 
with  venous  congestion.  If  the  haemor- 
rhage be  from  the  main  artery,  the  limb 
is  often  cold,  with  diminished  sensibility, 
while  there  is  loss  of  pulsation  in  the 
vessels  below  the  injured  trunk,  and  not 
infrequently  such  cases  run  on  into  gan- 
grene. It  might  be  supposed  that,  when 
blood  was  thus  extravasated  into  a  limb 
from  a  wounded  artery,  there  would  be  pul- 
sation in  the  swelling;  but  this  is  rarely 
the  case.  This  absence  of  pulsation  is  pro- 
bably due  to  the  cessation  of  the  bleeding, 
or  to  its  flowing  but  feebly  at  the  time  of 
examination. 

In  internal  haemorrhage  the  local  symp- 
toms depend  on  the  situation  of  the  bleed- 
ing. Thus,  when  the  pleura  is  filled  with 
blood,  there  will  be  physical  signs  of  fluid 
in  that  cavity.  In  the  peritoneum  the  local 
symptoms  are  often  very  obscure.  If  the 
haemorrhage  be  extensive,  there  will  be  dul- 
ness  in  the  flanks,  as  in  dropsical  effusion, 
for  it  must  be  remembered  that  the  blood 
does  not  at  first  coagulate  in  serous  sacs. 
In  two  instances  of  fatal  haemorrhage  into 
the  peritoneal  cavity,  which  the  WTiter  had 
an  opportunity  of  observing  at  St.  Bartholo- 
mew's Hospital,  there  was  considerable 
abdominal  distension,  while,  in  both  cases, 
the  vomiting  was  so  persistent  as  to  suggest 
the  idea  of  intestinal  obstruction. 

General  or  Constitutional  Symptoms 
OF  Hemorrhage. —  These  require  to  be 
carefully  considered,  for  they  often  have  to 
be  solely  relied  upon  for  the  diagnosis  of 
internal  bleeding,  while,  even  in  wounds, 
they  form  a  valuable  guide  as  to  the  amount 
of  blood  lost.  The  effects  of  bleeding  de- 
pend, not  merely  on  the  amount  but,  in 
some  measure,  on  the  rapidity  of  the  flow ; 
thus,  a  sudden  loss  of  blood,  occurring  in  a 
few  seconds  from  a  large  vessel,  produces  a 
constitutional  effect  far  more  marked  than 
an  oozing  of  the  same  amount  extend- 
ing over  some  hours.  Individuals,  too, 
bear  bleeding  very  differently.  Speaking 
generally,  infants  and  young  children  bear 
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hseinorrliage  badly,  and  the  same  relative 
loss  of  blood  that  can  be  borne  with  im- 
punity by  a  healthy  adult,  may,  at  the  ex- 
tremes of  Hfe,  lead  to  a  fatal  termination, 
while  patients,  already  debilitated  by  illness 
or  previous  hsemorrhage,  often  succumb  to 
even  a  trifling  loss  of  blood. 

Constitutional  Symptoms  of  Sudden 
HcemorrTiage. — Fainting,  shock,  or  collapse 
is  the  first  prominent  effect  on  the  body 
of  a  sudden  copious  loss  of  blood.  The 
patient  loses  consciousness,  and  falls  to  the 
ground  in  a  fainting  fit.  If  the  loss  of  blood 
be  but  shght,  he  will  remain  in  this  con- 
dition for  a  few  seconds  only,  but  if  severe 
he  may  be  in  a  state  of  collapse,  hovering 
between  life  and  death  for  a  considerable 
period.  The  pulse  is  absent  at  the  wrist,  or 
at  the  most  gives  but  an  intermittent  feeble 
pulsation.  If  the  stethoscope  be  apphed 
over  the  heart,  its  soimds  will  be  scarcely 
audible,  while  its  working  is  irregular  and 
intermittent.  Eespiration  is  almost  sus- 
pended, requiring  close  observation  to  detect 
the  movements  at  all,  the  inspiration  being 
extremely  shallow  and  wholly  diaphrag- 
matic— occasionally,  however,  relieved  by 
sighing  or  yawning.  The  extremities  are 
cold  and  damp,  while  the  face  is  bathed 
with  a  clammy  sweat.  Muscular  debility 
IS  almost  complete ;  even  the  power  of  the 
levatores  palpebrarum  is  lost,  the  lids 
drooping  over  the  half-closed  eyes ;  a  deadly 
pallor  pervades  the  surface  of  the  body,  the 
blanched,  bloodless  condition  of  the  lips, 
finger-nailsy  and  conjunctivae  bearing  un- 
mistakable evidence  of  a  failing  circula- 
tion. 

Should  the  case  end  fatally,  the  pulsa- 
tions grow  feebler,  and  the  breathing  more 
and  more  shallow,  death  stealing  over  so 
gradually  that  the  exact  moment  of  disso- 
lution escapes  observation.  Even  after  the 
heart  has  ajDparently  ceased  to  beat,  a  faint, 
quivering  throb  may  now  and  again  be 
detected  for  some  mmutes.  In  other  fatal 
instances  the  patient  rallies  somewhat  from 
his  first  collapse,  and  the  condition  of 
complete  muscular  debihty  is  replaced  by 
extreme  restlessness.  The  sufferer  tosses 
from  side  to  side,  vainly  seeking  repose,  and 
it  is  with  great  difficulty  thai  he  can  be 
kept  quiet.  It  may  so  happen  that  the 
restlessness  decreases  as  the  patient  gradu- 
ally regains  strength,  or  it  may  be  but  the 
prelude  to  a  second  collapse  from  which  he 
never  raUies.  It  is  often  many  days,  or 
even  weeks,  ere  the  patient  recovers  from 
the  effects  of  severe  bleeding,  while  elderly 
people  sometimes  never  really  recover, 
dying  some  months  later  from  intercurrent 


disease  starting  in  a  constitution  already 
debihtated  by  haemorrhage. 

Constitutional  Symptoms  of  Chronic 
HcBTnorrhage. —  The  symptoms  of  chronic 
haemorrhage,  which  arise  from  small  losses 
of  blood  frequently  repeated  during  many 
weeks  or  months,  are  very  characteristic. 
The  whole  complexion  slowly  assumes  a 
faint  yellow  or  waxy  hue.  The  pallid  lips 
and  the  blanched  conjunctivae  clearly  indi- 
cate the  anaemic  condition  of  the  tissues. 
Muscular  weakness,  shown  by  a  distressing 
breathlessness  upon  the  slightest  exertion,  is 
always  present,  while  the  sudden  assump- 
tion of  the  erect  position  produces  giddiness 
or  fainting.  The  lower  limbs  are  apt  to 
become  cedematous,  and  the  pulse,  exces- 
sively soft,  constantly  exceeds  its  normal 
rate,  while  palpitation  follows  on  any  exer- 
tion. Noises  in  the  head  are  commonly 
complained  of.  In  these  cases  of  chronic 
haemorrhage  the  blood  is  at  first  of  normal 
constituency,  but  it  gradually  becomes 
thinner  and,  from  a  diminished  proportion 
of  its  sohd  constituents,  grows  so  watery  as 
rather  to  resemble  a  red-stained  serum  than 
the  natural  fluid. 

Natural  means  by  which  H-s;mor- 
EHAGE  IS  ARRESTED. —  Before  considering 
the  treatment  of  haemorrhage,  it  is  necessary 
to  understand  Nature's  method  of  stopping 
bleeding  from  divided  vessels,  for  it  is  by 
aiding  this  natural  process  that  many  severe 
cases  are  brought  to  a  successful  issue,  with- 
out the  necessity  for  any  active  surgical  in- 
terference. Nature's  method  may  be  con- 
sidered under  the  headings  constitutional 
and  local. 

Constitutional. — During  the  period  of 
collapse  the  action  of  the  heart  is  reduced 
to  the  smallest  amount,  the  pulsations  be- 
coming so  feeble  as  barely  to  keep  the  blood 
circulating.  The  blood  accordingly  ceases 
to  flow  from  the  wound,  and  thus  the  pa- 
tient is  prevented  from  at  once  bleeding  to 
death  when  an  artery  of  any  magnitude  is 
divided.  During  this  temporary  respite, 
time  is  allowed  for  those  earlier  changes  to 
take  place  in  and  about  the  wounded 
vessel,  which  form  the  first  line  of  defence 
against  the  recurrence  of  bleeding  as  the 
heart  regains  its  power. 

Local. — These  affect  both  the  vessel  and 
the  blood.  An  artery  upon  being  divided  at 
once  retracts,  from  its  elasticity,  a  short  dis- 
tance within  its  sheath,  while,  owing  to  the 
contraction  of  its  circular  muscular  fibres 
the  end  becomes  conical,  thus  materially 
diminishing  its  calibre  at  the  divided  point. 
The  changes  in  the  blood  consist  of  the  for- 
mation of  coagula  known  as  the  temporary 
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and  permanent  clots.  The  temporary  clot 
is  a  simple  coagulation  of  the  blood.  It 
appears  to  coromence  on  the  inner  margin 
of  the  sheath,  and,  quickly  increasing,  only 
leaves  a  narrow  channel  through  its  centre, 
which  channel  rapidly  becomes  blocked  up. 
Coincidently  with  this  coagulation  within 
the  sheath  and  about  the  wound,  the  clot 
extends  upwards  within  the  vessel  itself  as 
high  as  the  nearest  collateral  branch,  closing 
the  vessel  by  a  soft  blood-coagulum.  The 
protection  afforded  by  tliis  temporary  plug- 
ging of  the  vessel  doubtless  depends  upon 
the  distance  to  which  •  the  clot  extends. 
Sometimes  it  is  so  shght  as  to  be  imme- 
diately washed  away  as  the  patient  rallies  ; 
but  often,  frail  as  the  protection  may  ap- 
pear, it  is  sufficient  to  guard  against  bleed- 
ing until  Nature  has  time  to  construct  a 
more  permanent  barrier. 

Permanent  Clot. — If  a  divided  artery 
be  examined  twenty-four  hours  after  the 
cessation  of  bleeding,  it  will  be  found  that  a 
marked  change  is  taking  place  in  the  con- 
stituents of  the  temporary  clot.  At  its  base 
— that  is  to  say,  at  the  line  of  the  divided 
coats  of  the  vessel — the  clot  has  a  whitish 
appearance,  so  that  at  this  time  it  may  be 
described  as  possessing  a  light-coloured  base, 
which  during  the  next  forty-eight  hours  has 
extended  upwards  into  the  red  blood-coag- 
ulum, causing,  by  the  end  of  the  fourth  or 
fifth  day,  its  total  absorption.  Under  the 
microscope  it  can  be  seen  that  this  white 
coagulum  consists  mainly  of  leucocytes, 
which  have  been  climbing  as  it  were  into, 
and  dissolving,  the  original  blood-clot.  The 
source  of  these  leucocytes  is  apparently 
from  the  cut  edges  of  the  vessel,  to  which 
the  base  of  the  permanent  clot  is  from  the 
very  first  adherent,  though  there  is  some 
question  as  to  whether  they  may  not  be  in 
part  derived  from  the  endothelium  lining 
the  vessel.  At  any  rate  the  endothehum 
rapidly  disappears,  the  leucocytes  of  the 
clot  becoming  ultimately  adherent  to  the 
inner  coats  of  the  vessel.  The  development 
of  these  leucocytes  into  fibrous  tissue  ulti- 
mately transforms  the  artery,  as  high  as 
the  nearest  large  branch,  into  a  permanent 
fibrous  cord. 

By  a  proper  understanding  of  the  pro- 
cess just  described,  the  successful  treatment 
of  haemorrhage  is  more  likely  to  be  effected, 
since  it  explains  why  pressure,  if  properly 
applied,  by  allowing  time  for  nature  to  seal 
the  vessels  with  lymph,  is  often  so  success- 
ful a  method  of  dealing  with  arterial  haemor- 
rhage. 

Treatment  of  Hemorrhage. —  This  re- 
solves itself  into  the  general  treatment  of 


the  shock  or  collapse  induced  by  the  bleed- 
ing, and  the  local  measures  required  for  the 
arrest  of  the  haemorrhage. 

Treatment  of  the  Collnvse.  —  If  the 
collapse  induced  by  haemorrhage  is  marked 
and  profound,  and  the  patient  in  the  condi- 
tion already  described,  the  greatest  care  and 
gentleness  will  be  demanded ;  for  he  is  so 
near  the  invisible  boundary  dividing  life 
from  death,  that  neglect  of  the  slightest  pre- 
caution may  place  him  for  ever  beyond  the 
reach  of  surgical  aid.  To  expose  or  roughly 
handle  such  a  patient,  or,  above  all,  to  lift 
him  suddenly  from  the  recumbent  to  the 
sitting  or  upright  posture,  is  to  court  disaster. 
In  hospital  practice  such  a  patient  should 
on  no  account  be  Ufted  off  the  stretcher,  but 
should  be  carried  to  the  ward,  and  the 
stretcher  be  placed  with  a  screen  round  it 
before  the  fire.  The  clothes  must  be  rapidly 
cut  off  and  the  body  covered  with  warm 
blankets,  it  being  of  extreme  importance 
that  the  head  be  not  raised  or  the  body 
pulled  about. 

If  the  bleeding  vessel  has  already  been 
secured,  the  indication  for  treatment  is  to 
bring  about  reaction.  Hot  bottles  may  be 
placed  between  the  thighs,  under  the  arms, 
and  over  the  pit  of  the  stomach.  The  lower 
limbs  should  be  slightly  raised  on  pillows, 
so  as  to  allow  the  blood  to  gravitate  as  much 
as  possible  towards  the  body.  Hot  dry 
flannels  may  be  applied  over  the  chest, 
while  a  sponge  wrung  out  of  very  hot 
water  may  be  placed  over  the  region  of 
the  heart.  Equal  parts  of  hot  brandy  and 
water  may  be  given.  This  should  be  done 
extremely  slowly,  drop  by  drop,  on  a  quiU 
pen.  If  given  hurriedly  it  cannot  be  swal- 
lowed, and  will  run  into  the  larynx.  In 
extreme  cases  a  subcutaneous  injection  of 
a  few  minims  of  ether  by  a  hypodermic 
syringe  has  proved  serviceable,  while  if  the 
patient  show  no  signs  of  rallying,  direct 
transfusion  of  from  four  to  six  ounces  of 
blood  may  be  tried.     See  Transfusion. 

If,  however — as  is  not  uncommonly 
the  case — the  collapse  is  due  to  violent 
haemorrhage  from,  some  punctured  wound 
of  a  deep  vessel,  which  has  spontaneously 
ceased  to  bleed  before  the  surgeon's  ar- 
rival, he  should  not  be  in  too  great  a 
hurry  artificially  to  bring  about  reac- 
tion. There  is  no  time  when  an  efficient 
coagulum  is  so  likely  to  form  as  during  the 
collapse  immediately  succeeding  a  sharp 
haemorrhage,  for,  at  this  period  of  feeble 
circulation,  the  coagulum  is  not  merely 
forming  around  the  wounded  orifice,  but  it 
is  extending  within  the  canal  of  the  vessel 
itself,   and  every  minute  gained  makes  it 
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stronger.  Unless  the  collapse  be  very  pro- 
found, surgeons  should  be  satisfied  with 
merely  covering  the  patient  with  warm 
blankets.  Brandy  should  on  no  account  be 
given.  Artificially  to  excite  by  stimulants 
a  more  powerful  action  of  the  heart  is  in 
these  circumstances  fatal.  Nature  has  done 
her  best  to  reduce  the  heart's  power,  and, 
if  time  be  given,  an  effective  clot  will  be 
formed ;  while  a  premature  reaction,  brought 
about  by  stimulants,  may  be  followed  by  a 
breaking  up  of  the  clot  and  a  recurrence  of 
the  bleeding.  Urgent  thirst  is  a  common 
symptom  of  severe  bleeding,  and  there  is 
no  reason  why  the  sufferer  should  not  be 
allowed  a  moderate  amount  of  cold  water, 
and  small  pieces  of  ice  to  suck  are  often 
specially  grateful. 

Local  treatment  of  hcemorrhage. — The 
treatment  of  arterial  bleeding  will  be  found 
nnder  Arteries,  Wounds  of;  the  milder 
forms  of  hsemorrhage  from  the  veins  or 
capillaries  will  be  here  considered. 

Treatment  of  Venous  Bleeding. — 
In  an  open  wound  there  can  be  no  doubt 
that  bleeding  veins  should  be  tied.  The  old 
fear  of  inflammation  following  ligature  of 
the  veins  has  long  since  been  proved  to  be 
utterly  groundless.  In  punctured  wounds, 
elevation  of  the  limb  on  a  pillow  with  a 
moderate  amount  of  pressure  directly  over 
the  bleeding  point,  or  on  the  veins  a  little 
below  it,  effectually  arrests  the  hasmorrhage. 
The  use  of  the  tourniquet  or  bandaging 
above  the  wound  should  on  no  account  be 
permitted. 

The  veins  of  a  limb  can  be  closed  by  a 
far  less  amount  of  pressure  than  is  re- 
quired to  arrest  the  circulation  through  the 
arteries,  so  that  if  a  circular  bandage  or 
tourniquet  be  not  apphed  so  firmly  as  com- 
pletely to  stop  the  arterial  circulation,  it 
will,  to  a  certainty,  increase  the  venous 
bleeding,  for  the  blood  finds  its  way  into 
the  limb  and  cannot  return.  The  blood 
thus  retarded  flows  out  through  the  wounded 
veins.  It  may  be  frequently  observed  that 
a  severe  haemorrhage  from  a  wound  is  at 
once  stopped  by  removing  all  bandages  and 
compresses  which  have  been  apphed  above 
the  wounded  part.  Shortly,  then,  it  should 
be  borne  in  mind  that  the  very  pressure 
over  the  main  vessels  of  a  limb,  so  effi- 
cient in  arterial  wounds,  may  actually  prove 
fatal  to  the  patient,  if  employed  for  venous 
haemorrhage.  If  a  large  vein  has  only  been 
punctured,  it  will  suffice  to  pick  up  the  por- 
tion wounded  and  tie  it  without  including 
the  whole  calibre  of  the  vein.  A  wound  of 
one  of  the  intracranial  sinuses  by  the  tre- 
phine, or  a  compound  fracture,  bleeds  very 


copiously ;  nevertheless  it  can  be  easily  re- 
strained if  the  patient's  head  be  raised  and 
the  most  moderate  amount  of  pressure 
apphed  locally. 

Capillary  Bleeding. —  This  does  not 
mean  that  the  haemorrhage  necessarily  pro- 
ceeds from  the  actual  capiQaries,  but  that 
it  flows  from  vessels  too  smaU  to  be  dis- 
tinctly recognised  as  arteries  or  veins.  Thus 
it  will  sometimes  be  observed  that,  after  an 
amputation,  especially  when  an  Esmarch's 
bandage  has  been  used,  after  all  visible 
vessels  have  been  secured,  blood  will  con- 
tinue to  ooze  from  a  number  of  minute 
points.  Haemorrhage  of  a  similar  nature 
occasionally  foUows  the  evacuation  of  an 
abscess,  from  the  minute  vessels  in  its  walls 
losing  their  support.  It  is  in  patients  with 
the  haemorrhagic  diathesis  that  a  serious  or 
even  fatal  bleeding  may  result  from  the 
division  of  the  minutest  vessels. 

The  troublesome  oozing  which  may  occur 
from  the  surface  of  a  wound  will  nearly 
always  cease  when  the  sides  are  brought 
together  or  the  flaps  adjusted,  but  it  is 
sometimes  undesirable  to  close  a  wound 
when  the  oozing  still  continues.  It  is  a 
common  practice  to  dash  cold  water  over 
the  surface,  but  if  the  wound  has  been  long 
exposed,  and  the  surface  is  already  cold, 
this  often  aggravates  rather  than  restrains 
the  bleeding.  In  these  circumstances  no- 
thing answers  better  than  rapidly  bathing 
the  stump  with  hot  water.  The  tempera- 
ture of  the  water  should  be  120°  to  124°, 
that  is,  just  about  as  hot  as  can  be  borne 
by  the  hand. 

A  troublesome  bleeding  sometimes  occurs, 
in  amputation,  from  the  medullary  canal  of 
a  bone ;  this  can  be  stopped  by  pressing  a 
smaU  piece  of  beeswax  into  the  spot.  Ca- 
pillary oozing  is  sometimes  kept  up  by  the 
presence  of  a  clot,  and  a  wound  that  has 
been  dripping  for  some  time  will  cease  to 
do  so  if  the  coagulated  blood  be  gently 
sponged  away.  The  free  exposure  of  the 
bleeding  surface  to  the  air  is  often  a  valu- 
able resource  in  arresting  general  oozing, 
especially  if  care  be  taken  that  all  clot  be 
wiped  away.  Whether  the  exposure  acts 
directly  on  the  vessels  or  on  the  blood  is  un- 
important ;  but  it  is  certain  that  an  oozing 
which  has  been  continuing  for  a  length  of 
time  may  quickly  cease,  on  exposing  the 
flaps  or  surface  of  a  wound  freely  to  the 
air.  In  the  oozing  from  an  abscess-cavity 
it  will  frequently  happen  that,  on  washing 
out  the  collected  blood,  the  bleeding  will 
cease. 

Pressure,  carefully  appUed  and  evenly 
adjusted,  is  a  form  of  treatment  applicable 
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to  many  cases  of  capillary  bleeding,  while, 
in  positions  where  it  cannot  be  applied, 
syringing  with  hot  water  should  certainly 
be  tried.  Should  this  prove  ineffectual,  the 
wound  may  be  washed  out,  or  the  abscess- 
cavity  syringed  with  a  solution  of  the 
subsulphate  of  iron,  or,  failing  this,  the 
wound  may  be  touched  with  the  actual 
cautery ;  while,  as  a  last  resource,  and  one 
that  would  very  rarely  have  to  be  applied, 
the  cavity  may  be  plugged  with  strips  of 
lint  dusted  with  the  subsulphate  of  iron 
powder. 

For  treatment  of  arterial  hEemorrhage, 
see  Arteries,  Wounds  of. 

Harrison  Cripps. 


HEMORRHAGIC 

See  Hemophilia. 


DIATHESIS. 


HEMORRHOIDS.— A  varicose  con- 
dition of  the  veins  of  the  anus  and  adjacent 
part  of  the  rectum.  The  term  is  etymo- 
logically  bad,  as  it  refers  to  the  haemorrhage, 
which  is  only  one,  although  often  the  chief, 
of  many  symptoms  which  characterise  some 
forms  of  this  disease.  Piles,  from  the  Latin 
-pila,  a  ball,  is  better,  as  most  of  these  vari- 
cosities present,  at  some  time  of  their  exist- 
ence, a  somewhat  globular  form. 

Piles  may  be  classed  as  external,  inter- 
mediate, and  internal,  according  to  their 
situation,  outside,  on  the  margin  of,  or  inside 
the  anal  orifice.  This  classification  is  prac- 
tically useful,  for  the  symptoms  and  requisite 
treatment  wHl  vary  with  their  situation. 

They  occur  very  firequently,  and  few 
persons  attain  to  old  age  without  having 
them  in  some  degree.  This  is  explicable 
from  the  anatomy  of  the  part.  The  anus 
and  rectum  being  developed  from  different 
parts  of  the  embryo,  are  supplied  with  blood 
fi:om  separate  sources,  and  return  it  by  sepa- 
rate channels.  The  rectum  is  supplied  by 
the  superior  hsemorrhoidal  artery,  and  the 
blood  is  returned  by  the  corresponding  vein, 
a  radical  of  the  portal  vein.  The  anus  and 
contiguous  part  of  the  rectum  are  supplied 
by  the  middle  and  inferior  hsemorrhoidal 
arteries,  and  the  blood  is  returned  by  the 
corresponding  veins,  radicals  of  the  inferior 
vena  cava.  There  is  a  free  capillary  com- 
munication between  these  vessels,  so  that 
any  obstruction  to  the  flow  of  blood  through 
the  portal  vein  or  the  inferior  cava  tends 
to  produce  passive  congestion  of  this  part 
of  the  bowel.  This  is  further  favoured  by 
gravitation,  as  the  veins  of  the  portal  sys- 
tem are  valveless.  Moreover,  the  sub- 
mucous tissue  of  the  rectum  is  very  lax,  to 
allow  of  the  adaptation  of  the  mucous  mem- 


brane to  the  var3dng  condition  of  the  tube, 
which  is  sometimes  completely  closed,  and 
at  other  times,  during  the  passage  of  faeces, 
more  or  less  considerably  distended.  The 
veins,  therefore,  in  this  tissue  are  less  capa- 
ble of  resisting  increased  blood-pressure  than 
in  other  parts.  Thus,  constriction  of  the 
mitral  or  tricuspid  orifices  of  the  heart, 
pulmonary  emphysema,  chronic  bronchitis, 
cirrhosis  of  the  Hver,  or  abdominal  tumours, 
may  induce  piles.  The  straining  resulting 
from  habitual  costiveness,  or  from  stricture 
of  the  rectum  or  of  the  urethra,  or  firom 
enlargement  of  the  prostate  gland,  is  a 
frequent  cause.  The  gravid  uterus  very 
firequently  produces  passive  congestion  of 
the  rectum,  and  so  causes  piles.  Active 
congestion  of  the  part  may  be  induced  by 
constipation,  unsuitable  purgatives,  high 
living,  abuse  of  alcohol,  venereal  excess, 
and,  in  women,  by  uterine  or  ovarian  affec- 
tions. In  some  cases  there  appears  to  be 
I  an  hereditary  tendency  to  piles ;  but,  as 
Esmarch  well  remarks,  the  tendency  to  ex- 
cesses by  which  piles  are  produced  may 
also  be  hereditary  in  these  cases. 

The  treatment  of  piles  must  be  general 
as  well  as  local,  and  unless  the  exciting 
cause  can  be  adequately  dealt  with,  the  local 
treatment  can  only  be  paUiative.  As  a  rule 
patients  with  piles  may  be  advised  to  carry 
out  Falstafif  s  resolve  '  to  purge,  and  leave 
sack,  and  live  cleanly.'  The  purgative  must 
not  be  irritant,  and  the  confection  of  senna, 
or  Carlsbad  water,  taken  before  breakfast, 
will  usually  suf&ce.  The  rectum  should  be 
injected  with  cold  water  after  each  motion. 
These  precautions,  with  attention  to  diet  and 
moderation  in  the  use  of  alcoholic  stimu- 
lants, will  generally  check  the  development 
of  piles,  unless  there  be  some  persistent 
obstruction  to  the  return  of  venous  blood, 
when  the  treatment  must,  so  far  as  possible, 
be  directed  to  the  cause  as  well  as  to  the 
result. 

External  piles  commence  as  a  dilata- 
tion of  the  subcutaneous  network  of  veins 
around  the  anal  orifice.  As  the  integument 
is  thin,  the  dilatations  form  livid  projec- 
tions, which  are  soft  and  easily  compressible. 
If  the  congestion  continue,  it  produces  in- 
filtration and  chronic  inflammation  of  the 
surrounding  tissue,  which  subsequently 
undergoes  cicatricial  contraction,  and  so 
compresses  or  even  obliterates  the  dilated 
veins.  Firm  incompressible  folds  of  skin 
remain,  which,  if  uncomplicated,  and  if  due 
attention  be  paid  to  cleanliness,  usually 
cause  no  trouble.  They  may  produce  pru- 
ritus or  eczema,  and  sometimes  become 
inflamed  and  painful.     If  so,  they  may  be 
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cut  off  with  scissors  curved  on  the  flat. 
But  if  they  are  near  the  margin  of  the 
anus,  care  should  be  taken  not  to  remove 
too  much  skin,  or  a  troublesome  stricture 
of  the  orifice  may  result.  Sometimes  one 
vein  becomes  considerably  dilated.  Throm- 
bosis usually  results,  and  the  nodule,  from 
its  size,  may  cause  inconvenience  and  is 
liable  to  irritation.  It  may  become  in- 
flamed and  suppurate.  A  longitudinal  in- 
cision should  be  made  in  the  pile  and  the 
clot  be  turned  out.  Some  cotton  wool  should 
be  placed  in  the  wound  and  the  patient 
should  rest  for  the  remainder  of  the  day,  for 
fear  of  hgemorrhage.  The  skin  need  not  be 
removed,  as  in  cicatrising  it  will  contract. 

Intermediate  piles  also  result  from  pas- 
sive congestion  of  the  veins.  If  chronic,  it 
induces  hypertrophy  and  thrombosis.  From 
their  situation,  at  the  margin  of  the  anus, 
these  piles  are  exposed  to  irritation  and 
often  becomes  inflamed.  As  they  are  covered 
partly  with  skin  and  partly  with  mucous 
membrane,  the  latter  may  ulcerate,  and  so 
cause  a  purulent  discharge  or  haemorrhage. 
They  often  excite  tenesmus,  and  there  may 
be  great  pain  during  and  after  defecation, 
but  this  is  not  so  severe  or  persistent  as  in 
so-caUed  fissure  of  the  anus,  which,  how- 
ever, sometimes  is  a  compUcation  of  this 
variety  of  piles.  If  their  removal  be  contra- 
indicated,  ice  will  reheve  the  inflammation, 
and  the  dilute  nitrate  of  mercury  ointment 
is  a  convenient  application  when  they  are 
ulcerated.  Otherwise  they  may  be  excised 
with  scissors,  but,  lest  stricture  of  the  orifice 
should  result,  it  is  better  to  remove  only 
two-thirds  of  each  pile,  and  the  remainder 
wiU  shrivel  in  cicatrization. 

With  internal  piles  there  is  usually  active 
as  well  as  passive  congestion  of  the  mucous 
membrane.  As  they  are  abundantly  sup- 
plied with  arterial  blood  they  are  of  a  bright 
red  colour,  and  bleed  v6ry  readily.  There 
is  often  much  mucous  discharge.  The  veins 
are  convoluted  as  well  as  dilated,  and  the 
hypertrophied  sub-mucous  tissue  around 
and  between  them  forms  tumours  which,  on 
microscopic  examination,  resemble  caver- 
nous structures.  As  a  rule  internal  piles  are 
soft  and  compressible ;  but  sometimes  the 
hypertrophied  sub-mucous  tissue  may  be- 
come indurated,  and  the  pile  may  resemble 
a  fibrous  polypus,  fi:om  which  it  can  be  dis- 
tinguished only  by  microscopic  examination. 

Internal  piles  may  be  sessile  or  pedun- 
culated. The  latter  often  protrude  through 
the  anal  orifice  during  defecation,  and  their 
replacement  is  painful.  It  is  usually  efl"ected 
by  the  fingers  of  the  patient,  or  better  by 
pressure  with  a  soft  sponge.    In  these  cases 


the  patient  should  arrange  so  that  the  daily 
action  of  the  bowels  should  take  place  at 
bedtime,  as  the  piles  can  be  more  easily 
replaced  when  the  patient  is  in  the  recum- 
bent posture,  and  the  maintenance  of  this- 
position  during  the  night,  and  the  dilatation 
of  the  cutaneous  vessels  fi:om  the  warmth 
of  the  bedclothes,  reUeve  the  congestion  of 
the  bowel.  Sometimes  the  protruded  piles 
are  strangulated  by  the  sphincter  muscle, 
and  then  sloughing  and  gangrene  may 
result. 

Internal  piles,  in  an  early  stage,  cause  ir- 
ritation and  a  sensation  of  heat  in  the  fun- 
dament, especially  after  defecation.  Some- 
times there  is  mucous  catarrh  of  the  rectum. 
As  the  piles  enlarge,  and  the  mucous  mem- 
brane atrophies  from,  pressure,  there  is 
usually  haemorrhage.  This  may  vary  in 
amount,  being  sometimes  slight,  at  other 
times  considerable.  If  it  be  venous,  re- 
sulting from  congestion  of  the  heart,  lungs, 
or  liver,  the  patient  will  be  reheved.  But 
if  it  be  arterial,  fi:om  active  congestion  of 
the  bowel,  it  is  injurious,  and,  if  long  con- 
tinued, in  neglected  cases  wiU  produce 
symptoms  of  extreme  anaemia. 

The  diagnosis  of  piles  presents  no  diffi 
culty.  Perineal  vegetations,  condylomata, 
and  cancerous  tubercles,  can  scarcely  be 
confounded  with  external  piles,  and  the 
history  of  the  case  will  prevent  the  possi- 
bihty  of  such  a  mistake.  Protruding  in- 
ternal piles  are  distinguished,  by  their 
irregular  outline,  from,  the  uniformly  an- 
nular protuberance  of  smooth  or  rugose 
mucous  membrane  in  prolapse  of  the  rec- 
tum. Such  piles,  however,  are  often  accom- 
panied by  genuine  prolapse  of  the  rectum. 
An  indurated  internal  pile,  with  narrow 
pedicle,  greatly  resembles  a  fibrous  polypus, 
but  the  distinction  is  unimportant,  as  the 
treatment  of  both  is  the  same — Ugature  of 
the  pedicle  and  abscission  of  the  growth. 
In  fact,  most  internal  piles  are  genuine 
new-growths  of  a  naevoid  character. 

•  Treatment.  —  Daily  injection  of  cold 
water  and  attention  to  diet  and  general 
health  will  suffice  in  many  cases.  Astrin- 
gent injections  are  sometimes  of  service. 
They  should  be  small  in  quantity,  and 
should  be  administered  at  bed-time,  so  as 
to  be  longer  retained  and  to  act  more 
thoroughly.  The  tincture  of  Hamamelis, 
one  drachm  to  three  ounces  of  cold  water, 
is  said  to  be  useful.  A  suppository  of  the 
dilute  nitrate  of  mercury  ointment  is  use- 
ful in  cases  of  catarrh.  If  there  be  arterial 
bleeding,  it  must  be  checked  by  operation. 
For  this  purpose  sessile  piles  should  bo 
painted  with  nitric  acid  or  the  acid  nitrate 
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of  mercury  solution.  The  surface  of  the 
pile  should  be  dried  with  cotton  wool  and 
the  acid  appUed  with  a  glass  brush,  but 
care  should  be  taken  to  prevent  the  acid 
coming  in  contact  with  the  margin  of  the 
anus,  as  this  would  cause  great  pain.  The 
surface  of  the  pile  should  then  be  again 
dried,  and  some  carbolized  olive  oil  (1  in  20) 
be  applied.  The  patient  should  maintain 
the  recumbent  position  for  some  hours  after, 
and  if  there  be  much  pain,  ice  applied  to 
the  part  will  give  relief.  Sessile  piles  may 
also  be  advantageously  treated  with  the 
actual  cautery. 

Pedunculated  piles  may  be  removed  by 
ligature  or  by  the  actual  cautery.  An  aperient 
should  be  administered  on  the  preceding 
evening,  in  order  that  the  rectum  may  be 
empty,  and  an  injection  of  warm  water,  im- 
mediately before  the  operation,  will  assist  in 
bringing  the  piles  well  down.  The  patient 
should  Ue  on  the  left  side,  with  the  thighs 
well  flexed,  and  a  strap,  passed  round  the 
shoulders  and  under  the  right  thigh,  is  very 
useful.  The  nates  should  be  separated  by 
an  assistant.  If  the  ligatiu'e  be  adopted, 
the  pile  should  be  seized  with  a  pair  of 
four-toothed  forceps,  and  a  gi'oove  cut  in 
the  mucous  membrane  at  the  lower  border 
of  the  base  of  the  pile  with  blunt-pointed 
scissors.  The  groove  should  be  perpen- 
dicular to  the  wall  of  the  bowel.  The  for- 
ceps should  then  be  transferred  to  the 
assistant,  who  should  make  gentle  traction 
on  the  pile  at  the  moment  when  the  loop 
of  ligature  is  about  to  be  tied  round  the 
base  of  the  pile.  The  ligatm-e  should  be  of 
well-waxed  hemp,  and  be  tied  as  tightly  as 
possible.  The  ends  should  be  cut  moder- 
ately long.  If  the  base  of  the  pile  be 
broad,  a  curved  needle,  armed  with  the 
ligature,  should  be  passed  through  the 
centre,  and,  the  loop  having  been  cut,  the 
pile  should  be  tied  in  two  parts.  If  there 
be  more  than  one  pile,  the  others  should  be 
treated  in  a  similar  manner.  The  piles  and 
the  ends  of  the  ligatures  should  then  be 
passed  up  above  the  sphincter  muscle,  and, 
unless  contraindicated,  a  morphia  supposi- 
tory should  be  introduced.  Any  external 
or  intermediate  piles  should  be  cut  off. 
Otherwise,  however  insignificant  they  may 
appear,  they  will  ahnost  certainly  become 
inflamed  and  cause  trouble  to  both  patient 
and  surgeon.  The  patient  must  remain  in 
bed,  and  the  bowels  be  kept  inactive  for 
some  days.  The  diet  should  be  simple  and 
such  as  will  not  leave  a  bulky  residuum. 
Alcoholic  stimulants  should  be  avoided. 
On  the  fifth  morning  some  castor-oil  or 
similar  aperient  should  be  given,  and  an 


injection  of  olive  oil  will  facilitate  the 
action  of  the  bowels.  The  Ugatures  usually 
come  away  with  the  first  motion,  but  if 
this  does  not  occur,  they  should  not  be 
meddled  with,  as  haemorrhage  might  result. 
If  the  motion  cause  much  pain,  the  use  of 
a  warm  hip-bath  will  give  relief.  The 
patient  should  maintain  the  recumbent  posi- 
tion until  the  part  has  healed,  which  usu- 
ally occurs  in  about  three  weeks.  If  the 
wound  be  indolent,  the  compound  tincture 
of  benzoin  or  dilute  solution  of  nitrate  of 
silver  (two  grains  to  the  ounce),  are  suit- 
able applications. 

If  there  be  much  pain  after  the  opera- 
tion, ice  appHed  locally  wiU  usually  give 
relief;  but  if  this  fail,  then  hot  fomenta- 
tions sometimes  have  the  desired  effect. 
If  aU  bleeding  has  been  thoroughly  arrested 
at  the  time  of  the  operation,  there  will  very 
rarely  be  any  recurrence  if  the  patient  be 
kept  quiet  and  in  the  recumbent  posture. 
Should  any  occur,  if  outside  the  bowel,  it 
may  be  stopped  by  ligature,  or  by  pressure 
with  a  pad  of  lint  and  a  T-l>andage.  If  it 
be  from  within  the  bowel,  the  piles  should 
be  drawn  down  by  the  ligatures,  which  were 
left  long  for  this  purpose,  and  the  bleeding 
point  touched  with  a  pledget  of  cotton-wool 
steeped  in  the  solution  of  perchloride  of 
iron. 

Ketention  of  urine  is  a  frequent  com- 
plication. It  results  partly  from  the  sym- 
pathetic congestion  of  the  vessels  at  the 
neck  of  the  bladder,  and  partly,  perhaps, 
from  the  patient's  inability  to  micturate  in 
the  recumbent  posture.  A  catheter  must, 
if  requisite,  be  used,  and  the  patient  should 
not  be  allowed  to  sit  or  stand  up,  as 
haemorrhage  would  most  probably  result. 
The  difficulty  is  not  experienced,in  aU  cases, 
and  rarely  persists  for  more  than  one  or 
two  days. 

The  inguinal  lymphatic  glands  often  be- 
come swollen  and  tender.  They  very  rarely 
suppurate.  If  they  do,  a  puncture  should 
be  made  as  soon  as  fluctuation  can  be  de- 
tected, and,  the  pus  having  been  discharged, 
the  wound  heals  rapidly. 

Pyaemia  and  tetanus,  occasionally,  but 
very  rarely,  result  from  this  operation.  All 
surgeons,  who  have  had  much  experience 
in  operating  for  piles,  have  probably  met 
with  such  results ;  but  the  fatal  cases  are 
very  few  in  comparison  with  the  number 
of  operations.  Some  surgeons  employ  anti- 
septic measures,  such  as  antiseptic  liga- 
tures, washing  out  the  rectum  with  carbo- 
lised  water,  salicylic  wool,  &c.  These  can 
do  no  harm,  but  a  careful  selection  of  cases 
to  be  operated  on  wiU  probably  be  more 


oyo 


Haemorrhoids 


effectual.  If  there  be  evidence  of  extensive 
renal  disease,  operation  should,  if  possible, 
be  avoided,  and  palliative  treatment  adopted. 

The  causes  of  tetanus  are  so  little  known, 
that  the  surgeon  has  no  clue  as  to  the  cases 
in  which  it  may  be  apprehended.  Statis- 
tics seem  to  indicate  that  it  may  result 
from  some  epidemic  cause. 

The  treatment  of  internal  piles  by  the 
actual  cautery  dates  at  least  from  the  time 
of  Hippocrates,  and  latterly  has  been 
adopted  by  many  surgeons  in  preference 
to  the  ligature,  as  causing  less  after-pain 
and  aUowing  the  patient  to  more  speedily 
resume  his  ordinary  mode  of  life.  The 
amount  of  pain,  however,  seems  to  depend 
more  on  the  idiosyncrasy  of  the  patient 
than  on  the  mode  of  treatment;  and  the 
resumption  of  active  life,  before  the  part 
has  thoroughly  healed,  always  involves  the 
risk  of  peri-rectal  inflammation,  and  pos- 
sibly of  abscess  and  fistula.  The  use  of  the 
cautery  does  not  confer  any  greater  immu- 
nity from  fatal  results.  The  preliminajry 
arrangements  are  the  same  as  for  the  treat- 
ment by  ligature.  The  base  of  the  pile 
should  be  compressed  by  a  suitable  clamp, 
and  the  pile  cut  off  within  a  little  distance 
from  the  clamp.  The  remainder  should 
then  be  burnt  off  down  to  the  clamp  with 
the  galvanic,  or  with  Paquelin's,  cautery. 
The  clamp  should  then  be  cautiously  re- 
laxed and,  if  there  be  no  bleeding,  removed. 
If  there  be  any  bleeding,  the  clamp  must 
be  tightened  and  the  cautery  re -applied. 
The  after-treatment  is  the  same  as  when 
the  Hgature  has  been  used. 

The  method  of  crushing,  instead  of 
cauterising,  the  base  of  the  pile,  has  recently 
been  advocated,  and  the  method  seems  to 
answer  well  with  purely  internal  piles 
where  it  is  desirable  to  avoid  the  loss  of 
any  blood.  A  very  powerful  screw-clamp 
is  employed,  and  it  is  important  to  keep  up 
the  pressure  for  fully  two  minutes,  after 
which  the  pile  may  be  cut  off  beyond  the 
clamp  and  the  instrument  removed,  without 
risk  of  haemorrhage. 

Except  for  the  application  of  nitric  acid, 
which  is  comparatively  painless,  an  anaes- 
thetic should  be  administered  in  all  opera- 
tions for  piles,  unless  contraindicated  by 
the  general  condition  or  desire  of  the 
patient.  The  objection  that  the  piles  may 
slip  up  while  anaesthesia  is  being  induced, 
is  groundless,  as  a  good  assistant  can 
always,  when  the  patient  is  unconscious, 
evert  the  mucous  membrane  so  as  to  bring 
the  piles  into  view.  The  volitional  aid  of 
the  patient,  desired  by  some  surgical  writers, 
is    unnecessary,    although    sanctioned  by 


Hippocrates,  who  recommended  that  the 
patient  should  shout  loudly  during  the 
operation,  so  as  to  thrust  the  piles  further 
down. 

Protruded  internal  piles,  sloughing  from 
strangulation  by  the  sphincter  muscle,  may, 
if  the  patient's  condition  be  otherwise  good, 
be  at  once  removed  by  operation.  But  if, 
as  is  usually  the  case,  there  be  high  fever, 
it  is  better  to  temporise,  ajid  with  hot 
fomentations  the  sloughs  speedily  separate, 
and  the  cure  is  thus  effected  by  nature. 
Jeremiah  McCarthy. 

HEMOSTATICS.    /See  Hemorrhage. 

'  HEMOTHORAX.— A  coUection  of 
blood  in  the  pleural  cavity,  arising  gene- 
rally from  injury,  and  very  rarely  from  dis- 
ease. The  latter  condition  is  generally  due 
to  some  morbid  condition  of  the  blood,  as 
in  purpura  haemorrhagica.     In  such  a  con- 

''dition,  the  commencement  of  what  would 
otherwise  have  been  an  acute  pleurisy  may 

j  be  here  ushered  in  by  a  violent  haemorrhage 
into  the  cavity  of  the  "pleura.     The  course 

:  and  treatment  of  this  state  wiU  be  those  of 

I  the  condition  primarily  causing  the  morbid 
state  of  the  blood,  and  need  not  be  further 
described  here. 

Haemothorax  from  injury  is  generally 
due  to  injury  of  the  lung  or  of  the  inter- 
costal vessels  by  a  penetrating  wound.  It 
more  frequently  takes  place  when  the  ex- 
ternal wound  is  a  small  one  than  when  it 
is  large.  In  the  latter  case  the  blood  es- 
capes externally ;  when  it  is  small,  on  the 
other  hand,  the  wound  contracts,  and  the 
bleeding  cannot  take  place  externally ;  it 
must  then  either  collect  under  the  skin  and 
fascia,  producing  a  blood-tumour,  or,  if  the 
pleura  be  wounded,  it  is  poured  into  its 
cavity  and  constitutes  a  haemothorax. 

A  haemothorax  always  causes  some  dul- 
ness  on  percussion  over  the  affected  part. 
The  dulness  may  occupy  the  whole  of  the 
side,  when  the  amount  of  blood  is  suJQfi.- 
ciently  great  to  fiU  the  pleural  cavity.  In 
such  cases  there  is  always  more  or  less 
collapse  of  the  lung.  Or  the  blood  may 
occupy  only  a  portion  of  the  pleural  cavity — 
generally  the  part  most  dependent  after  the 
injury  has  been  received.  Thus,  if  the  patient 
has  remained  propped  up  it  will  be  towards 
the  base  of  the  lung,  and  if  he  has  fallen 
into  the  recumbent  position  it  will  gravitate 
to  the  side  on  which  he  has  fallen.  In  the 
severer  cases,  there  is  absence  of  the  breath- 
sounds  on  auscultation,  and  deficiency  of 
the  vocal  fremitus.  In  the  more  localised 
cases,   the  breath  -  sounds   are   not    alto- 
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gether  lost,  but  are  distant   and  deficient 
in   intensity ;   and  in   the   slightest   cases, 
where  only  a  thin  film  of  blood  is  effused 
^1        between  the  lung  and  the    costal  parietes, 
^  there  may  be  scarcely  any  dulness,  and  the 

breath- sounds  are  nearly  as  loud  as  usual. 
In  such  cases  as  these,  the  auscultatory 
signs  are  always  Hable  to  pass,  in  process 
of  time,  into  those  of  the  severer  form,  fi:om 
the  setting  up  of  an  acute  pleurisy  by  the 
blood-clot.  This  is  especially  the  case  when 
any  foreign  putrefactive  material  has  been 
carried  inwards  by  a  small  punctured 
wound.  The  acute  pleurisy  thus  resulting 
is  very  often  accompanied  by  extensive 
serous  effusion  (hydrothorax),  and  the  mix- 
ture of  serum  and  blood  thus  resulting 
gives  rise  to  a  condition  which,  when  seen 
for  the  first  time,  is  very  difficult  to  dis- 
tinguish from  a  pure  haBmothorax.  The 
differential  diagnosis  may  partly  be  made 
by  taking  into  account  the  rapidity  with 
which  the  dulness  formed.  If  it  came 
on  after  three  or  four  days,  it  will  probably 
be  serum  only  slightly  mixed  with  blood. 
If  it  formed  within  -the  first  twenty-four 
hours,  the  chances  are  that  it  is  blood. 

Haemothorax  may  be  accompanied  by 
the  usual  signs  of  a  wound  of  the  lung  {see 
Lung,  Wounds  of),  or  these  may  be  absent 
if  the  bleeding  has  taken  place  entirely 
from  an  intercostal  or  other  large  vessel. 
If  the  accumulation  of  blood  is  very  great, 
the  signs  of  extensive  haemorrhage  will  be 
present — viz.  great  collapse,  pallor,  thirst,  a 
small  thready  pulse,  and  great  dyspnoea. 
The  patient  sits  up  in  bed  with  the  body 
bent  forwards,  the  surface  of  the  skin  is  cold 
and  moist,  the  pupils  become  dilated,  and 
there  is  often  vomiting,  followed  by  syn- 
cope. In  such  cases  death  may  take  place 
very  speedily,  partly  from  the  loss  of  blood, 
partly  from  collapse  of  the  lung  due  to  the 
pressure  of  the  blood  upon  it.  In  such 
extreme  cases  measuring  the  chest  may 
afford  some  information,  the  affected  side 
bulging  and  being  less  mobile  than  the 
sound  one.  It  is,  however,  a  very  uncer- 
tain test,  and  cannot  be  much  relied  on. 

In  the  less  severe  cases,  air  may  be  ex- 
travasated  into  the  chest  and  become  mixed 
with  the  blood  (pneumo -haemothorax).  In 
such  cases  the  succussion-sound  may  be 
present,  and  may  be  audible  either  to  the 
patient  or  the  surgeon.  In  the  cases  which 
survive  for  some  days,  ecchymosis  begins  to 
appear  in  the  lower  part  of  the  limabar 
region  of  the  chest.  This  is  never  an  early 
sign,  is  sometimes  not  present,  and  is  due 
to  the  blood  colouring-matter  gravitating 
from  the  pleura  in  the   direction  of  the 


quadratus  lumborum  muscle.  It  gives  rise 
to  a  deep  purphsh  stain  of  the  integuments 
in  this  region. 

Treatment. — The  first  consideration  is, 
if  possible,  to  put  a  stop  to  the  haemor- 
rhage. Operative  measures  to  this  end  are 
too  often  futile,  and  the  uncertainty  where 
the  bleeding  comes  from  will  generally 
render  all  special  exploration  with  thit 
end  in  view  unadvisable.  If,  however,  it 
be  quite  certain  that  it  is  the  intercostal 
artery  which  is  the  source  of  the  bleeding, 
an  attempt  should  be  made  to  secure  it. 
On  account  of  the  freedom  of  its  anasto- 
moses, this  should  be  done  by  tying  both 
ends,  if  possible,  at  the  wound.  This  is 
often  exceedingly  difficult  to  do,  and, 
where  it  is  found  impossible,  various 
special  proceedings  have  been  advised  to 
put  a  stop  to  the  haemorrhage.  Of  these 
it  is  only  necessary  to  mention  one — viz. 
the  introduction  into  the  wound  between 
the  ribs  of  a  piece  of  linen  (boracic  lint 
will  answer  the  purpose  well),  pushing  the 
centre  of  the  piece  before  the  finger  into 
the  wound  in  the  form  of  a  cone.  The 
centre  of  the  cone  is  next  filled  up  with 
sublimate  wool,  and  the  base  of  the  cone 
is  then  drawn  tight  over  a  small  ring  and 
tied.  This  will  make  the  cone  swell  out 
at  the  sides,  becoming  more  spherical.  A 
slight  movement  of  withdrawal  will  then 
cause  the  part  in  the  chest  cavity  to  press 
strongly  against  the  thoracic  wall,  and  thus 
may  occlude  any  bleeding  point. 

If  the  haemorrhage  take  place  from  ajiy 
of  the  large  internal  vessels,  operative  pro- 
ceedings are  useless ;  but  if  it  be  from  the 
internal  mammary  artery,  an  attempt 
should  be  made  to  secure  it  at  the  wound. 
In  operating  on  the  dead  subject  this 
artery  is  easily  secured  by  opening  up  the 
space  between  the  costal  cartilages ;  but  in 
the  living  patient,  where  the  parts  are  in- 
filtrated with  blood  firom  a  bleeding  artery, 
this  is  often  impossible,  and  it  may  be  best 
in  such  a  case  to  cut  through  and  remove 
a  costal  cartilage,  in  order  the  more  cer- 
tainly to  get  at  the  artery. 

Practically,  in  the  majority  of  cases, 
operative  measures  for  securing  the  bleed- 
ing vessel  will  be  found  impossible. 
"Where  this  is  so,  when  death  is  impend- 
ing from  the  large  amount  of  blood  poured 
out  into  the  chest,  it  is  best  to  open  up 
the  wound  and  introduce  a  large  drain- 
age-tube into  the  pleural  cavity.  The 
chajice  of  saving  the  patient  in  such  cases 
is  small;  but  the  pressmre  upon  the 
lung  may  be  reHeved  in  this  way,  and 
the    immediate    risk    tided    over.     It    is 
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said  that  this  measure  is  of  no  use  on 
account  of  the  rapidity  with  which  the 
blood  poured  into  the  pleura  coagulates. 
It  is,  however,  the  only  possible  measure 
in  such  extreme  cases,  and  even  if  fluid 
blood  be  not  reached  and  drawn  off  by  the 
draiaage-tube,  it  is  possible  that  some  of  the 
serum,  the  result  of  the  coagulation  of  the 
blood,  may  be  got  rid  of  and  the  imme- 
diate risk  from  the  pressure  of  the  blood- 
clot  be  thus  removed.  In  the  cases  of 
lesser  severity  it  is  very  unwise  to  inter- 
fere at  all  with  the  wound.  Such  cases 
should  be  kept  as  quiet  as  possible,  the 
patient  placed  on  the  affected  side,  the 
wound  (if  there  be  one)  closed  by  some 
antiseptic  dressing,  and  the  effusion  of 
blood  checked  as  far  as  possible  by  the 
administration  of  ergot  (iTlx  doses  of  the 
tincture  every  hour  at  first,  and  afterwards 
at  increasing  intervals),  by  the  appHcation 
of  cold  to  the  surface  in  the  shape  of  ice- 
bags  to  the  thoracic  parietes,  and  by  ahnost 
total  abstinence  from  food.  Such  cases 
not  infrequently  recover,  especially  where 
there  is  no  external  woimd.  They  may, 
however,  be  complicated  by  the  effasion 
of  a  large  quantity  of  serum  (hydro - 
haemothorax),  wliich  may  call  for  the 
operation  of  paracentesis  thoracis  (q-v.). 

This  operation  should  be  done,  if  there 
be  an  external  wound,  by  opening  it  up,  in- 
troducing a  long  drainage-tube  of  medium 
size,  and  allowing  the  fluid  to  drain  off 
antiseptically  below  the  surface  of  carbolic 
lotion  (1-40)  placed  in  a  basin.  The  drain- 
age-tube should  never  be  kept  in  very  long, 
and  when  the  effusion  of  serum  appears 
to  have  ceased,  it  should  be  withdrawn,  the 
wound  closed,  and  the  rest  of  the  serum 
and  blood-clot  allowed  to  be  absorbed  by  the 
natiu'al  processes.  "When  there  is  no  ex- 
ternal woimd,  the  removal  of  the  serum  is 
best  accompHshed  by  the  use  of  the  aspir- 
ating syringe.  A  puncture  should  be  made 
through  an  intercostal  space  (generally  the 
seventh),  not  far  from  the  angle  of  the 
scapula,  with  a  medium-sized  needle,  and 
the  fluid  be  withdrawn  with  the  aspirating 
syringe.  Here  again  it  is  wise  not  to  use 
too  much  exhaustive  force,  and,  when  the 
fluid  begins  to  flow  with  difficulty,  it  is  best 
to  withdraw  the  needle  and  allow  Nature 
to  do  the  rest.  Indeed,  it  is  better  to  re- 
peat the  operation  a  second  time  rather 
than  to  risk  doing  too  much  at  first. 

To  sum  up  the  treatment  in  these  cases; 
although  operative  measures  should  be 
resorted  to,  where  possible,  to  put  a  stop  to 
the  haemorrhage,  in  practice  it  will  be  found 
that  but  few  cases    can    be    successfully 


treated  in  this  manner,  and  more  must  be 
expected  from  the  application  of  cold  to 
the  surface,  fi-om  the  internal  administra- 
tion of  styptics,  and  from  starving  the 
patient,  than  from  any  operation. 

H.  G.  HowsE. 

HAINSBY'S  TRUSS  or  cheek-com- 
pressor roughly  resembles  a  double  inguinal 
truss.  It  is  appUed  so  that  the  pads  fit  on 
to  the  cheeks,  which  they  compress  towards 
one  another ;  it  is  used  to  take  off  the  strain 
from  the  sutmres  after  operations  for  hare- 
Up. 

HAIR,  Diseases  of  the. — These  may  be 
divided  into  four  principal  groups — (1)  atro- 
phic, (2)  structural,  (3)  pigmentary,  (4) 
parasitic.  To  the  first  of  these  belong  the 
different  varieties  of  baldness.  The  struc- 
tural and  pigmentary  changes  are  also  for 
the  most  part  atrophic,  but  for  convenience 
are  usually  considered  in  separate  groups. 

Atrophy. — The  circumstances  under 
which  alopoecia  or  baldness  occurs  are  very 
various ;  in  its  ordinary  form  it  is  only  a 
senile  change  which  is  very  common  in  men, 
and  requires  no  special  notice. 

Premature  baldness  may  be  simply  due 
to  an  hereditary  tendency,  in  which  case  it 
differs  but  little  from  senile  baldness ;  more 
commonly,  however,  it  is  the  result  of  some 
affection  of  the  scalp.  Amongst  the  most 
common  of  these  is  excessive  sweating.  It 
is  not  unusual  to  find  that  Europeans,  who 
hve  in  tropical  countries,  become  partially 
bald  owing  to  this  cause.  This  kind  of 
baldness  is  by  no  means  confined  to  men. 
Various  forms  of  follicular  inflammation 
and  seborrhcea  give  rise  to  partial  baldness. 
See  Seborrhcea.  Most  acute  diseases  may 
produce  a  sudden  arrest  of  the  growth  and 
a  subsequent  rapid  shedding  of  the  hair ; 
this  is  common,  for  example,  after  fevers. 
Syphilis  is  especially  hable  to  produce  tem- 
porary partial  baldness,  which  may  be  gene- 
rally distinguished  from  ordinary  baldness 
by  the  fact  that  the  hair  faUs  off  pretty  uni- 
formly from  all  parts  of  the  head,  and  is  by 
no  means  limited  to  the  crown  and  fore- 
head. 

Scars  of  the  scalp,  from  whatever  cause 
they  may  arise,  always  produce  permanent 
bald  patches ;  this  is  the  case  even  with 
those  produced  by  erythematous  lupus, 
where  the  scars  are  of  the  most  superficial 
kind.  For  other  forms  of  baldness,  see 
Alopecia  Areata. 

Structural  changes  in  the  hair  are  not 
very  common ;  one  of  the  best  known  is 
called  Trichorexis  nodosa  or  Tricho-clasis. 
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To  the  naked  eye  the  haurs  affected  are 
marked  with  two,  three,  or  more  white 
bulging  spots,  and  very  sHght  traction 
causes  the  hair  to  break  at  these  points. 
Examined  under  the  microscope,  the  hair 
presents  spindle-shaped  swellings  of  the 
shaft,  which  ultimately  burst  near  the 
middle  of  the  swelling,  the  cortical  portion 
givmg  way  first,  so  that  the  partially  divided 
hair  has  the  appearance  of  two  brushes, 
the  bristles  of  which  are  interlocked.  The 
white  appearance  at  the  point  of  fracture  is 
probably  due  to  the  same  cause  that  gives 
rise  to  the  white  appearance  of  the  scales 
of  psoriasis — that  is,  the  introduction  of  air. 
This  form  of  trichorexis  nodosa  is  chiefly 
met  with  on  the  hair  of  the  face.  In 
another  variety  of  the  same  disease,  first 
described  by  Dr.  Walter  Smith  and  the 
writer,  spindle-shaped  swellings  occur  in 
the  hairs  of  the  scalp,  which  usually  break 
with  a  clean  fracture  between  the  swellings, 
so  that  the  white  appearance  is  not  often 
seen.  The  growth  of  hair  is  generally  very 
poor  and  feeble  in  these  cases. 

Pigmentary  changes,  like  baldness,  are 
often  simply  the  natural  result  of  old  age, 
but  premature  greyness  (canities)  is  not 
imcommon.  Sometimes  it  is  the  result  of 
some  hereditary  tendency,  but  more  com- 
monly it  is  due  to  bad  health,  anxiety,  and 
worry.  As  a  local  cause,  neuralgia  may  be 
mentioned ;  a  long-continued  or  recurrent 
neuralgia  of  the  scalp  will  often  give  rise  to 
grey  hair,  which  is  distributed  over  the 
region  of  pain.  In  alopoecia  areata  the 
first  crop  of  new  hair  is  generally  grey,  and, 
associated  with  that  disease,  patches  of  grey 
hair  are  occasionally  met  with  where  the 
scalp  has  never  been  bald. 

For  parasitic  diseases  of  the  hair,  see 
Tinea  Tonsurans  ;  Favus. 

Treatment  of  premature  baldness  is 
confined  to  the  use  of  stimulating  lotions 
to  the  scalp  and  the  internal  administration 
of  suitable  tonics.  The  best  stimulating 
lotions  are  the  different  preparations  of 
cantharides ;  one  of  the  most  useful  con- 
sists of  acetum  cantharidis  f5ss.,  glycerine 
f5ij.,  sp.  rosmarini  ad  f^viij.  This  lotion  is 
also  one  of  the  best  in  cases  of  premature 
greyness ;  cantharides  being  the  best  local 
stimulant  for  producing  an  increase  in  the 
pigmentation  of  the  skin  and  hair. 

BOBERT  LiVEING. 

HAMILTON'S  SPLINT  for  fractures 
of  the  femur  is  a  compound  of  two  long 
splints,  which  are  united  at  the  lower  end 
by  a  crossbar  ;  it  is  very  useful  for  children, 
as  it  restrains  their  restlessness  and  allows 
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of  their  being  turned  over  without  disturb- 
ing the  fracture. 

HAMMER-TOES.— In  this  affection 
the  toes,  especially  the  second,  but  occa- 
sionally the  third  and  fourth  as  well,  are 
drawn  towards  the  sole  of  the  foot,  usually 
at  the  first  phalangeal,  but  sometimes  at 
the  metatarso-phalangeal  joint. 

Causes. — These  are : — (1)  Crowding  of 
the  toes  by  iU-fitting  boots.  "When  these 
are  too  short  or  too  small,  with  pointed 
toes,  the  first  and  fifth  toes  are  driven  un- 
der the  others,  which,  owing  to  the  scanty 
room,  become  displaced  into  the  position  of 
hammer-toes.  Boots  with  heels  absurdly 
high,  by  throwing  the  weight  on  to  the 
front  of  the  foot,  will — especially  if  too 
small  as  well — have  the  same  effect.  (2) 
Contraction  of  the  flexor  tendons  or  weak- 
ness of  the  extensors.  (3)  Contraction  of 
the  digital  prolongations  of  the  plantar 
fascia.  (4)  In  some  cases  the  contrac- 
tion of  the  toes  may  be  partly  reflex, 
owing  to  the  presence  of  painful  corns; 
but  it  is  obvious  that  in  these  cases  direct 
pressure  will  probably  play  an  important 
part.  (5)  In  another  group  of  cases 
infantile  paralysis,  as  indicated  by  the 
wasting,  colour,  and  temperature  of  the 
limb,  will  be  found  to  be  at  the  root  of  the 
matter.  (6)  Occasionally,  as  in  the  variety 
of  club-foot  which  M.  Duchenne  called 
hollow  '  claw  foot,'  a  hammer-like  condi- 
tion of  the  toes  is  produced  by  wasting 
of  the  interossei,  the  first  phalanges  being 
extended,  while  the  last  two  are  flexed 
upon  the  first.  Whatever  be  the  cause, 
*  hammer  toes '  may  become  a  very  crip- 
pling affection,  especially  after  puberty, 
when  more  active  Hfe  begins.  Painful 
corns  and  bunions  form  over  the  distorted 
phalanges,  or  over  the  exposed  heads  of 
the  metatarsal  bones ;  and  the  pressure  of 
the  body  is  no  longer  evenly  distributed 
over  the  phalanges,  as  these,  from  their 
distorted  and  stiffened  condition,  have  lost 
their  natural  play. 

Treatment. —  This  consists  in  first  re- 
moving any  cause,  such  as  ill-fitting  boots, 
remedymg,  as  far  as  possible,  by  friction, 
shampooing,  warmth,  &c,  the  deficient 
action  of  any  weakly  muscles.  The  toes 
are  to  be  straightened  by  means  of  tapes 
and  splints.  In  early  or  shght  cases  these 
may  be  of  whalebone,  but  in  more  ad- 
vanced cases  it  is  best  to  make  use  of  a 
metal  sole-plate,  with  slots  cut  out  at  the 
extremity,  by  means  of  which  the  affected 
toes  are  gradually  straightened  with  elastic 
webbing  or  broad   tapes.     Such    a  sole- 
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plate  may  be  worn  in  the  day-time  within 
a  large  boot  or  sHpper ;  it  is  always  to  be 
worn  at  night.  In  advanced  cases,  straight- 
ening will  be  impossible  without  the  aid 
of  tenotomy.  This  may  be  freely,  if  care- 
fully, made  use  of  in  the  case  of  contracted 
tendons  and  fascia.  The  former  should 
not  be  divided  opposite  to  articulations ; 
the  latter  is  best  divided  a  Httle  above  the 
heads  of  the  metatarsal  bones.  If  the  sur- 
geon practise  division  opposite  to  the  webs 
of  the  toes  or  along  the  phalanges,  great 
care  must  be  taken  of  the  digital  nerves, 
or  troublesome  numbness  will  result.  The 
patient  must  always  be  prepared  for  some 
stiffness  persisting  in  the  toes — a  condition 
of  much  less  moment  here  than  in  the 
fingers.  So,  too,  with  regard  to  amputa- 
tion, when  the  straightening  of  one  or  two 
toes  proves  difficult  or  very  painful,  they 
should  be  removed ;  this  step  will  not  in- 
terfere seriously  with  locomotion. 

W.  H.  A.  Jacobson. 

HAMMOND'S  SPLINT  for  fractures 
of  the  jaw  is  a  framework  of  strong  wire, 
which  passes  both  in  front  of  and  behind 
the  teeth  at  the  level  of  their  necks.  The 
two  pieces  of  the  wire  splint  are  laced 
together  and  to  the  teeth  by  binding 
wires  passed  between  the  teeth.  Silver- 
plated  copper  wire  does  well  for  the  fr-ame- 
work,  and  finer  silver  wire  for  the  binding 
wires. 

HAMSTRING  TENDONS.— Con^mc 
Hon  of  the  hamstring  muscles  may  be 
caused  by  painful  inflammatory  swellings 
in  the  ham,  the  pain  from  which  is  relieved 
by  flexion  of  the  knee.  In  painful  con- 
ditions of  the  knee-joint,  and  particularly 
in  '  white  swelling,'  and  when  the  bones 
or  cartilages  are  affected,  all  the  muscles 
about  the  joint  become  spasmodically  con- 
tracted ;  and  as  the  flexors  are  more  power- 
ful than  the  extensors,  the  knee  assumes 
the  flexed  position.  Spasmodic  contraction 
of  these  muscles  is  also  seen  in  hys- 
teria, and  is  occasionally  excited  by  reflex 
frritation,  as  in  some  cases  of  phimosis. 
When  this  contraction  is  contiauous  over 
a  long  period,  the  muscles  become  per- 
manently shortened  and  unable  to  relax  to 
their  former  extent,  so  as  to  allow  the  joint  to 
be  fully  extended :  this  condition  is  distin- 
guished as  Contracture.  This  also  occurs 
when  the  muscles  are  permanently  relaxed 
with  their  ends  approximated.  Thus,  when 
in  a  case  of  morbus  coxae,  the  limb  is 
allowed  to  remain  flexed  both  at  the  hip 
and  knee  for  many  months,  the  hamstring 


muscles  shorten,  so  that  the  knee  cannot 
afterwards  be  extended. 

Symptoms  and  Diagnosis. — These  con- 
ditions are  recognised  by  noticing  that  the 
knee-joint  is  constantly  flexed,  and  that  the 
attempt  to  extend  it  causes  the  hamstring 
tendons  to  start  out  under  the  skin  as  tense 
resisting  cords.  When  only  one  tendon  is 
affected,  as  the  biceps  in  genu  valgum,  the 
knee  can  be  extended,  but,  on  attempting  to 
bring  the  leg  into  a  straight  line  with  the 
thigh,  the  outer  hamstring  tendon  becomes 
very  tense.  If  flexion  of  the  joint  again 
relax  the  tense  muscle,  and  the  attempt  at 
extension  be  met  by  a  completely  unyield- 
ing resistance  always  at  the  same  angle, 
and  if  this  resistance  to  extension  persist 
during  sleep  or  full  anaesthesia,  the  condi- 
tion is  contracture  and  not  simple  contrac- 
tion. Contracture  is  never  established  under 
a  period  of  joint-flexion  lasting  over  many 
months.  Sayre  states  that  it  can  be  recog- 
nised by  the  fact  that  when  the  affected 
muscles  are  put  upon  the  stretch,  pressure 
with  the  finger  along  the  tense  tendons  ex- 
cites spasm  in  the  muscles. 

The  treatment  of  contraction  consists 
in  {a)  that  of  the  disease  causing  it,  (6) 
extension  of  the  knee  by  some  suitable 
splint  and  by  weight-extension.  Where  the 
tendons  are  actually  shortened  they  must 
be  divided.     See  Tenotomy. 

A.  Peakce  Gould. 

HAND,  Dislocations  of  Bones  of  the. 
Carpo-metacarpal  Dislocations. —  There 
is  no  case  recorded  in  which  all  the  meta- 
carpal bones  have  been  dislocated  fr'om  the 
carpus.  Erichsen  gives  a  drawing  of  a  cast 
he  believes  to  have  been  taken  from  a  case 
of  the  kind.  It  appears  to  be  a  mid-carpal 
dislocation  forwards,  of  which  there  are 
well-authenticated  instances,  but  which  this 
author  fails  to  describe.  Hamilton  mentions 
a  case  of  dislocation  backwards  of  the  four 
inner  metacarpal  bones,  caused  by  a  bullet 
traversing  the  hand.  The  second  and  third 
metacarpal  bones  have  been  dislocated  back- 
wards by  blows  given  with  the  clenched 
fist,  and  the  second  has  been  dislocated  for- 
wards by  a  hammer.  The  metacarpal  hone 
of  the  thumb  has  been  more  frequently  dis- 
placed. It  may  be  dislocated  forioards  or 
backwards.  The  treatment  in  all  these 
cases  is  to  make  extension  on  the  corre- 
sponding finger  and  use  pressure  over  the 
displaced  bone.  After  reduction,  a  dorsal 
spHnt  from  the  wrist  to  the  end  of  the 
finger  or  fingers  should  be  apphed  to  keep 
the  joints  at  rest  for  a  fortnight.  See  also 
Carpal  Bones,  Dislocation  of  the. 
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Dislocations  of  the  Fingers. — Meta- 
carpo-phalangeal  dislocations  are  rare,  and 
single  joints  are  more  often  displaced  than 
the  whole  together.     The  writer  has  seen 
dislocation  backwards  of  all  the  fingers  at 
the  metacarpo-phalangeal  joints,  caused  by 
a  fall  on  the  fingers,  associated  with  a  trans- 
verse wound  of  the  palm  through  which  the 
heads  of  the  four  metacarpal  bones  could 
be  seen.    Reduction  was  easily  effected,  and 
the  patient  recovered  with  a  useful  hand. 
Dislocation   of  a   single  finger  may   take 
place  in  a  hackward,  or  forward  direction, 
of  which  the  former  is  the  more  common. 
Of  dislocation  backwards  there  appear  to  be 
two  forms :  in  one  the  phalanx  is  carried 
directly  backwards  and  the  finger  is  straight ; 
the  other  is  a  dislocation  by  rotation  of  the 
phalanx  around  the  head  of  the  metacarpal 
bone,  so  that  the  articular  surface  of  the 
former  is  in  contact  with  the  dorsal  surface 
of  the  head  of  the  latter.    The  first  phalanx 
is   over-extended  and  the  two  distal  pha- 
langes flexed.     The  index  and  little  finger 
are,  from  their  exposed  situations,  most  fre- 
quently dislocated.    To  reduce  the  bone,  ex- 
tension should  be  made  on  the  finger  at  the 
same  time  that  pressure  is  put  upon  the 
projecting  metacarpal  head.    Should  reduc- 
tion prove  difficult,  the  surgeon  may  have 
recourse  to  the  methods  of  treatment  em- 
ployed for  dislocation  of  the  thumb.     Inter- 
phalangeal    dislocations    occur  more   fre- 
quently between  the  first  and  second  pha- 
langes than  between  the  second  and  ter- 
minal.    The  phalanges  may  be  dislocated 
backivards,  forwards,  or  laterally.     Back- 
ward dislocation  is  the  most  common,  and 
may  be  reduced  by  simple  extension,  or  by 
over-extension    followed    by   flexion.     The 
forward    dislocation    may   be    reduced   by 
over-flexion    followed    by   extension.     Not 
infrequently  dislocations  of  the  fingers  are 
compound,  and  in  these  cases  the  advisa- 
bihty  of  amputation  or  excision  may  have 
to  be  considered;  but  the  surgeon  should 
err,  if  at  all,  rather  on  the  side  of  conser- 
vatism,  as    these   dislocations  are   by  no 
means  always  followed  by  stiff  joints.     For 
mechanical  extension,  the   Indian   puzzle, 
Charriere's  forceps,  or  Levis's  noose  may 
be  employed. 

Dislocation  of  the  Thumb. — The  meta- 
carpo-phalangeal joint  of  the  thumb  is  more 
frequently  dislocated  than  the  joint  of  any 
other  phalanx.  The  displacement  usually 
occurs  in  a  backward  direction,  but  occa- 
sionally/orwar^s.  The  dorsal  dislocation 
is  of  two  kinds  :  in  the  more  common  form 
the  phalanx  is  dislocated  by  rotation  around 
the  metacarpal  head,  with  which  it  forms 


nearly  a  right  angle,  the  terminal  phalanx 
is  flexed  and  the  metacarpal  head  projects 
towards  the  palm,  so  that  in  shape  the 
thumb  resembles  a  Z  5  hi  the  other  form 
the  phalanx  passes  behind  the  metacarpal 
bone,  so  that  its  anterior  edge  rests  against 
the  back  of  the  metacarpal  head,  and  tha 
terminal  phalanx  is  straight. 

Great   difficulty  has   often  been  expe- 
rienced in  reducing  these  backward  dislo- 
cations, even  under   chloroform.    Various- 
explanations  of  the  difficulty  have  been  put 
forward,  but  that  which   is   generally  ac- 
cepted is  that  the  expanded  head  of  the^ 
metacarpal  bone  slips  forward  between  the 
two  heads  of  the  flexor  brevis  pollicis,  which 
grasp  it  and  form  a  houtonniere  musculadre^ 
This  is  the  view  of  Ballingall,  Malgaigne,. 
Fabbri,  Vidal,  and  Hamilton.   Hey  and  Du- 
puytren,  on  the  other  hand,  attributed  the 
difficulty  to  the  lateral  ligaments,  but  ex- 
periment on  the  dead  subject  almost  always 
causes  rupture  of  one  lateral  hgament,  and 
this  was  found  to  have  happened  in  a  dissec- 
tion by  Lawrie  of  a  dislocation  caused  during 
life.     Pailloux,  Michel,  Lawrie,  Eoser,  and, 
more  recently,  B.  Anger,  account  for  the 
difficulty  by  the  interposition  of  a  portion. 
of  the  anterior  ligament,  which  has  actually 
been  discovered  in  some  cases.   Out  of  three 
dissections,  the  long  flexor  was  found  on  the 
inner  side  of  the  metacarpal  head  in  two, 
and  on  the  outer  side  in  one.    Reduction  is 
most  easily  effected  in  the  manner  recom- 
mended by  Fabbri.     The  metacarpal  bone 
is  pressed  inwards  and  the  phalanx  over- 
extended to  relax  the  flexor  brevis.     The 
posterior  edge  of  the  base  of  the  phalanx  is 
raised  over  the  metacarpal  head,  and  the 
thumb  being  gradually  straightened,  then 
flexed,  the  muscles  assist  in  drawing  the 
phalanx  into  place.     Should  this  manoeuvre 
fail,  increased  power  of  extension  may  be 
obtained    by   employing  a   clove-hitch    ot 
tape,  the  Indian  puzzle,  Levis's  noose,  or 
Charriere's  forceps ;  but  subcutaneous  divi- 
sion of  the  outer  head  of  the  flexor  brevis 
and  any  tight  ligamentous  band  that  may 
cause  obstruction  will  probably  be  of  more 
service.     Humphrey  has  suggested  making 
a  small  incision  and  introducing  a  blunt 
hook  to  draw  the  head  of  the  flexor  brevis 
and    its    sesamoid  bone    forward.     Anger 
states  that  movements  of  torsion  wiU  some- 
times succeed  by  disengaging  the  capsule,, 
when  all  other  means  have  failed.   In  cases 
of  long  standing,  when  the  thumb  is  useless, 
excision  of  the  joint  may  be  practised. 

Dislocation  forivards  of  the  thumb 
may  be  caused  by  falls  or  blows  upon  the 
dorsal  surface  when  it  is  flexed.    The  head . 
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of  the  metacarpal  bone  projects  behind,  the 
base  of  the  phalanx  in  front,  and  the  thumb 
is  shortened  and  extended.  Reduction  is 
much  easier  than  in  dorsal  dislocation,  and 
may  generally  be  effected  by  flexion  aided 
by  traction  upon  the  phalanges.  Should 
this  method  fail,  over-extension  and  traction 
might  be  employed. 

Dislocation  of  the  terminal  phalanx  of 
the  thumb  is  the  most  common  of  phalan- 
geal luxations.  It  may  take  place  in  a 
backward  or  forward  direction,  of  which 
the  former  is  the  most  common.  Traction 
and  over-extension  is  the  method  which 
succeeds  best  for  reduction  of  the  dorsal 
dislocation,  and  traction  and  over-flexion 
for  the  dislocation  forwards.  Not  infre- 
quently the  dislocation  is  compound.  If 
there  is  not  much  laceration  such  cases  do 
not  call  for  amputation.  The  writer  has 
seen  a  case  of  compound  dislocation  back- 
wards recover  with  a  perfectly  movable 
joint.  E.  Clement  Lucas. 

HAND,  Fractures  of  Bones  of  the. — 

The  Carpus. — Owing  to  its  flexibility  and 
elasticity,  the  gliding  movement  that  is 
allowed  between  the  various  bones,  and  the 
protected  position  which  it  occupies  in  the 
interval  between  the  larger  framework  of  the 
forearm  and  metacarpus,  the  carpus  is  little 
Hable  to  fracture.  Several  examples,  how- 
ever, of  simple  fracture — mostly  of  the  sca- 
phoid and  semi-lunar  bones,  combined  for 
the  most  part  with  fracture  of  the  lower 
■end  of  the  radius,  and  produced  by  falls  on 
the  hand — have  been  recorded.  Some  have 
been  due  to  direct  violence.  Compound 
fractm-es,  produced  by  crushing,  or  by  gun- 
shot or  other  injuries,  and  associated  with 
lesions  of  neighbouring  parts,  are  less  rare. 
In  simple  fracture  it  is  sufl&cient  to  keep 
the  hand  and  forearm  at  rest  in  a  sling.  In 
compound  fractures  only  such  fragments  as 
are  completely  detached  should  be  removed. 
Others  must  be  replaced. 

Prognosis  is  generally  favourable,  and 
should  inflammation  not  extend  to  the  radio- 
carpal joint,  the  movements  of  the  wrist  are 
not  likely  to  be  seriously  impaired. 

The  Metacarpal  Bones. —  From  its 
isolated  position  and  wide  range  of  move- 
ment the  metacarpal  bone  of  the  thumb  is 
especially  Hable  to  fracture;  next  comes 
the  second ;  the  third,  strong  and  supported 
on  either  side,  most  often  escapes ;  the  fourth 
and  fifth  are  occasionally  broken.  The 
fracture  is  usually  situated  nearer  the  distal 
than  the  proximal  end  of  the  bone ;  and  some- 
times is  multiple,  or  comminuted.  Gener- 
ally it  results  from  direct  violence,  but  is 


sometimes  produced  when  a  blow  is  struck 
with  the  closed  fist,  or  by  a  fall  on  the 
knuckles.  In  young  subjects  '  fracture  of 
the  neck '  of  these  bones  is  usually,  in 
reality,  separation  of  the  epiphysis,  except 
in  the  case  of  the  metacarpal  bone  of  the 
thumb,  which  has  its  epiphysis  at  the  base 
like  a  phalanx.  For  treatment  Sir  A.  Cooper 
advised  that  a  large  ball  should  be  placed  in 
the  palm,  and  that  to  this  the  metacarpus 
should  be  securely  bandaged.  If  used,  the 
ball  must  be  large  enough  to  keep  the  pha- 
langes partially  extended,  so  that  the  head 
of  the  fractured  bone  is  prevented  from 
dropping,  as  it  naturally  does,  towards  the 
palm.  Another  and  better  plan  is  to  mould 
gutta-percha  splints  to  the  palmar  and 
dorsal  aspects  of  the  metacarpus  (the 
fingers  being  left  free),  and  to  bandage 
these,  carefully  padded,  to  each  other. 
Treatment  must  be  continued  for  about 
three  weeks. 

The  Phalanges.  —  Fracture  of  these 
bones  is  a  very  common  injury,  generally 
due  to  direct  violence —machinery  acci- 
dents, and  the  like ;  but  sometimes  pro- 
duced indirectly.  The  first  phalanx,  the 
most  fixed  and  the  most  exposed,  is  most 
likely  to  suffer.  The  fracture  is  generally 
compound,  and  associated  with  laceration  of 
the  soft  parts  of  the  finger.  Mobility  and 
crepitus  are  easily  detected;  displacement 
is  seldom  very  marked.  In  comminuted 
fi'actures,  even  though  extensively  stripped 
of  their  periosteum,  the  fragments  wiU 
generally  survive  ;  they  should,  therefore, 
not  be  removed  unless  they  are  already 
completely  loose.  If  a  joint  is  opened,  it 
will  not  rarely  recover,  with  little  remain- 
ing stiffness. 

The  treatment  consists  of  the  use  of  a 
gutta-percha  splint,  moulded  on  the  finger, 
in  a  slightly  flexed  position,  and  prolonged, 
for  the  sake  of  support,  into  the  palm. 
This  may,  in  simple  cases,  be  removed  at 
about  the  end  of  three  weeks,  when  passive 
motion  should  be  employed.  In  compound 
fi'actures  the  duration  of  treatment  must 
vary  with  the  case.         Howard  Marsh. 

HAND,  Surgery  of  the. — In  the  hand 
may  be  seen  very  early  the  effects  of 
any  general  wasting  disease,  as  shown 
by  the  falling  in  of  those  parts  which  in 
health  should  be  full  and  rounded,  so  that 
the  bones  and  joints  are  rendered  more  pro- 
minent, and  the  skin  more  puckered  and 
transparent.  A  clubbed  condition  of  the 
finger-ends  and  of  the  nails  is  often  found 
to  be  associated  with  some  obstruction  of 
the  circulation,  as  in  congenital  disease  of 
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the  heart  or  in  empyema,  or  as  indicative 
of  a  phthisical  tendency.  The  hands  of 
idiotic  children  are  often  ill-developed. 

In  the  diagnosis  of  affections  in  this 
region,  whether  resulting  from  accident  or 
disease,  it  is  of  the  utmost  importance  to 
determine  the  tissue  which  is  most  deeply 
implicated,  and  this  is'  in  many  cases  a 
matter  of  no  little  difficulty.  Where  swell- 
ing exists,  there  must  also  be  ascertained 
whether  any  acute  or  chronic  inflammatory 
process  is  present,  and  if  not  whether  any 
new-growth  is  in  progress.  These  ques- 
tions are  to  be  determined  by  the  character- 
istics by  which  they  are  recognised  in  other 
parts;  but  the  inflammatory  affections  of 
certain  tissues  of  this  region  are  known  by 
special  names — e.g.  whitlow,  ganglion,  &c., 
which  will  be  found  described  under 
separate  headings,  and  the  new-growths 
which  may  be  met  with  are  detailed  later 
on. 

Atrophy  of  the  hand  occurs  under  many 
conditions,  and  may  be  either  partial  or 
complete.  In  cases  of  infantile  or  other 
forms  of  paralysis  affecting  the  whole  or 
part  of  the  arm,  or  even  the  hand  alone, 
a  general  wasting  of  all  the  component 
parts  ensues.  In  short,  anything  which 
interferes  with  the  full  use  of  the  hand  will 
cause  a  certain  amount  of  atrophy  thi'ough 
wasting  of  the  muscular  and  other  tissues 
which  contribute  to  its  roundness  and  pro- 
portions. It  follows,  therefore,  after  diseases 
of  or  injm'ies  to  the  bones  or  arteries,  but 
such  atrophic  changes  as  are  consequent 
upon  injury  to  nerves  are  very  characteristic, 
the  glazed  and  hairless  condition  of  the  skin 
being  well  marked,  and  the  claw -like  defor- 
mity of  the  fingers  unmistakable.  Atrophy 
of  the  interosseous  muscles  (so  that  the 
fingers  cannot  be  divaricated),  of  the  small 
muscles  of  the  little  finger  and  of  the  ad- 
ductor of  the  thumb,  is  evidence  of  loss 
of  power  in  the  ulnar  nerve. 

Hypertrophy  of  one  hand  may  ensue 
from  its  more  constant  employment  in  any 
severe  labour  which  calls  for  increased 
power  of  its  muscular  tissue,  and  an  example 
may  be  found  in  the  right  hand  of  a 
racquet  or  tennis  player,  which  will  be- 
come considerably  larger  than  its  fellow. 
But  the  more  common  form  of  hypertrophy 
is  a  congenital  condition,  and  may  affect 
the  whole  hand  or,  as  is  more  frequently 
seen,  one  or  more  of  the  fingers,  the  others 
being  of  the  normal  size.  This  condition 
is  sometimes,  though  rarely  hereditary, 
and  may  or  may  not  be  symmetrical,  or 
similar  conditions  may  coexist  in  corre- 
sponding parts  of   the  foot.     There  is  a 


general  hypertrophy  of  all  the  tissues  form- 
ing the  part,  and  not  of  the  fat  only,  al- 
though in  some  cases  this  is  the  only 
tissue  which  is  exaggerated.  The  elongated 
member  is  usually  bent  to  one  side,  and 
being  very  slightly  useful,  such  organs  are 
very  greatly  in  the  way. 

Gangrene. — Apart  from  frostbite  (q.v.), 
gangrene  very  rarely  attacks  the  tissues  of 
the  upper  extremity.  There  are,  however, 
certain  causes  of  tins  affection  which  should 
be  mentioned  here,  although  the  general 
consideration  of  the  symptoms,  &c.,  will  be 
found  under  the  proper  heading.  Thus 
gangrene  of  the  fingers  may  follow  severe 
injuries,  crushes,  tight  bandaging,  or  may 
result  from  disease  or  obstruction  of  arteries. 
In  the  museum  of  the  College  of  Surgeons 
may  be  seen  a  hand  and  forearm  presented 
by  the  writer,  which  he  removed  from  an 
elderly  gentleman  on  account  of  gangrene 
consequent  upon  an  atheromatous  condi- 
tion of  the  vessels.  Injuries  to  nerves, 
particularly  the  ulnar,  when  followed  by 
loss  of  sensation  and  by  an  ill-regulated 
state  of  the  blood-supply,  may  cause  gan- 
grene, especially  if  there  is  added  some 
slight  injury  to  the  part  affected  or  the 
depressing  effect  of  a  low  temperature. 
The  absorption  of  ergot  is  sometimes  the 
cause  of  gangrene  in  the  fingers  as  well  as 
in  other  parts,  and  a  gangrenous  condition 
of  the  fingers  may  result  from  acute  inflam- 
mation, as  in  whitlow  or  septic  poisoning. 
An  affection  has  been  described  by  Kaynaud 
and  others,  which  occurs  in  children  as  well 
as  in  adults,  in  which  the  parts  become 
livid  and  in  some  instances  gangrenous, 
from,  as  it  is  suggested,  a  spasmodic  con- 
traction of  the  arterioles.  See  Arteries, 
Diseases  of. 

Wounds  of  the  hand  and  fingers  are 
extremely  common,  and  in  proportion  to 
their  size  are  attended  with  considerable 
pain  and  haemorrhage.  It  is  perhaps  owing 
to  their  frequency  rather  than  to  any  other 
cause,  and  also  to  the  very  extensive  sup- 
ply of  nerves  to  this  region,  which,  espe- 
cially in  lacerated  wounds,  cannot  but  be 
largely  implicated,  that  they  are  so  com- 
monly followed  by  tetanus.  Simple  cuts 
heal  readily,  and  the  only  treatment  re- 
quired is  to  carefuUy  clean  the  parts  and 
extract  all  foreign  bodies,  and  then,  after 
adapting  the  divided  edges  by  strapping  or 
other  means — stitches  should  be  avoided,  if 
possible,  on  account  of  the  additional  pain — 
they  should  be  dressed  with  mild  antiseptic 
lotions  or  ointments.  As  a  general  rule 
haemorrhage  from  the  fingers  can  be  re- 
strained without   ligature   of   any  vessel, 
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either  by  means  of  compresses  or  by  careful 
bandaging,  or  by  raising  the  hand  and 
flexing  the  elbow. 

Lacerated  wounds  occur  from  crushes 
by  falling  weights  or  in  machinery  acci- 
dents, and  their  management  calls  for  the 
greatest  tact  and  judgment.  The  parts 
may  be  widely  torn  and  the  edges  of  the 
wound  severely  contused.  The  pain  is  at 
first  dull,  but  afterwards  becomes  acute 
and  violently  throbbing,  and  the  bleed- 
ing may  be  severe.  When  no  joint  is 
opened  and  there  is  no  fracture  of  bone, 
every  effort  must  be  made,  by  careful  strap- 
ping or  bandaging,  to  bring  the  parts  closely 
together,  after  all  haemorrhage  has  been 
arrested  by  torsion,  or  ligature  if  necessary. 
Lint  with  some  antiseptic  lotion,  or  the 
complete  Listerian  apparatus,  should  be 
applied,  and  the  hand,  bandaged  to  a  splint, 
must  be  kept  raised  over  the  shoulder  or  on 
an  inclined  pillow.  "Where,  however,  frac- 
ture of  a  phalanx  is  found,  or  where  a  joint 
has  been  opened,  it  is  necessary,  in  view  of 
the  future  usefulness  of  the  part,  to  ampu- 
tate, and  this  should  be  performed,  if  suffi- 
cient soft  tissue  can  be  gamed  to  form  the 
necessary  flaps,  through  the  joint  next 
above  the  seat  of  injury. 

The  whole  or  part  of  a  finger  may  be 
torn  off"  by  machinery  or  by  being  caught 
when  the  body  is  falling,  and  at  the  same 
time  a  long  portion  of  tendon  may  be  drawn 
out  from  the  forearm.  If  it  be  necessary, 
the  distal  end  of  the  remaining  bone  must 
be  removed,  the  flaps  trimmed  and  treated 
as  in  the  case  of  an  amputation. 

Of  other  injuries  to  which  the  hand  and 
fingers  are  hable,  fractures  of  the  bones  of 
the  phalanges  or  of  the  metacarpals  are 
among  the  most  frequent,  and  the  joints  are 
liable  to  simple  or  compound  dislocation, 
and  to  sprains  involving,  more  or  less,  rup- 
ture of  the  ligamentous  tissues.  These  in- 
juries have  no  special  symptoms,  but  in 
their  treatment  it  is  important  to  give  at- 
tention to  the  desirability  of  keeping  them 
fixed  with  splints,  &c.,  for  as  short  a  period 
as  possible,  and  to  the  early  and  frequent 
passive  movement  of  the  joints,  which,  if 
this  point  is  neglected,  are  very  liable  to  be- 
come stiff  and  to  be  very  painful  under  any 
voluntary  movements. 

Foreign  bodies  are  frequently  impacted 
in  the  tissues  of  the  hand.  Among  the  sub- 
stances most  frequently  found  are  needles, 
pieces  of  iron,  glass,  splinters  of  wood,  &c. 
The  point  of  entrance  may  or  may  not  be 
seen,  and  the  body  may  be  at  some  distance 
from  it,  and  will  often  become  embedded, 
setting  uj:  no  inflammation,  and  only  giving 


pain  when  pressed  upon  or  from  the  move- 
ment of  muscles  with  which  it  is  in  con- 
tact. Under  these  circumstances  it  is  very 
unwise  to  interfere  by  any  incision,  but 
it  is  sometimes  possible  to  push  the  end 
of  a  needle  through  the  skin  and  thus  ex- 
tract it.  Grave  symptoms  are  occasionally 
the  result  of  the  pressure  of  foreign  bodies 
upon  a  nerve.  Thus,  patients  have  been 
known  to  fall  in  a  dead  faint  whenever  the 
foreign  body  was  pressed  upon,  or  the  same 
cause  will  give  rise  to  fits  or  symptoms  of  a 
tetanic  character.  Thefr  early  removal  is 
then  of  importance,  and  Esmarch's  bandage 
is  of  the  greatest  possible  service,  since,  by 
emptying  the  parts  of  blood,  the  foreign 
body  is  more  easily  distinguished  and  re- 
moved. 

Infiammation  in  the  suhcutaneous  tissue 
of  the  hand  follows  wounds  of  the  fingers 
or  of  the  palm,  or  may  originate  sponta- 
neously. When  no  wound  exists  through 
which  the  products  of  inflammation  can 
find  an  issue,  the  dense  nature  of  the  in- 
tegument of  the  palm  causes  tension  in 
this  region  to  be  attended  Avith  considerable 
pain.  It  is  evidenced  by  thick,  brawny,  red 
swelling,  often  exceedingly  tender,  and  very 
soon  oedema,  which  is  often  considerable, 
appears  on  the  dorsal  surface  of  the  hand, 
and  upon  the  anterior  and  lower  part  of  the 
forearm  above  the  wrist.  When  suppura- 
tion has  occurred,  the  matter  can  be  seen 
beneath  the  skin,  but,  owing  to  its  thickness, 
fluctuation  is  not  easily  to  be  detected  at 
an  early  stage.  From  the  disposition  of 
the  palmar  fascia  pus,  situated  beneath 
it,  makes  its  way  either  upwards  into  the 
forearm,  or  downwards  into  the  fingers, 
between  the  openings  of  that  membrane. 
For  the  same  reasons  it  will  sometimes 
penetrate  the  interosseous  spaces  and  pre- 
sent upon  the  dorsal  surface.  The  lymphatic 
vessels  generally  share  the  inflammation, 
and  their  course  is  marked  by  red  lines 
running  up  the  forearm,  and  by  swelling 
and  tenderness  of  the  lymphatic  glands 
above  the  elbow  and  in  the  axiUa.  The 
constitutional  disturbance  generally  runs 
high,  and  the  destruction  of  tissues  is  fre- 
quently very  extensive.  Should  pus  find 
an  entrance  into  the  synovial  sheaths,  it  will 
not  only  form  a  large  fluctuating  mass  in 
the  palm,  but  will  bulge  above  the  annular 
ligament  by  which  it  is  confined  laterally. 
Such  inflanunatory  swelling  can  hardly  be 
mistaken  for  the  cold,  chronic  distension  of 
the  sac  which  constitutes  a  ganglion,  but 
there  is  sometimes  difficulty  in  determining 
the  presence  of  matter.  When  circumscribed 
in  the  palm,  mistakes  may  easily  be  made 


Hand,  Surgery  of  the 


679 


between  it  and  the  inflammation  surround- 
ing a  thorn  or  other  small  impacted  body, 
or  suppuration  of  a  bursa  which  often  forms 
beneath  the  hard  cuticle  of  labourers  or 
artisans.     See  Whitlow. 

Treatment.  —  So  soon  as  the  presence 
of  matter  can  be  definitely  ascertained,  a 
deep  incision  should  be  made  at  the  most 
tender  point  in  the  palm,  where  generally 
some  yellow  spot  indicates  the  tendency  of 
pus  to  come  forward.  If  the  abscess  has 
presented  above  the  annular  ligament,  a 
free  incision  must  also  be  made  parallel  and 
internal  to  the  palmaris  longus  tendon,  and 
a  drainage-tube  inserted.  The  hand  must 
be  kept  raised,  and  frequently  fomented 
with  hot  water  to  which  some  carbolic  acid 
has  been  added,  and  warm  lotions  of  boracic 
acid  should  be  constantly  renewed,  and 
should  embrace  not  only  the  hand,  but  the 
whole  of  the  forearm.  The  oedema  and  in- 
flammation being  subdued,  no  time  should 
be  lost  in  gently  exercising  the  movements 
of  the  wrist,  hand,  and  fingers,  as  the  con- 
traction which  occurs  if  this  is  neglected 
forms  a  serious  complication  of  the  affection. 

Contractions  of  the  fingers  or  of  the 
hand  are  found  to  result  from  burns,  in 
which  case  the  density  of  the  scar-tissue 
renders  the  malady  very  intractable,  and 
the  same  condition,  in  a  minor  degree, 
follows  deep  or  extensive  wounds,  in  which 
the  fascia  or  tendons  are  involved.  Con- 
traction of  the  fingers  is  sometimes  met 
with  as  a  congenital  affection,  and  in  the 
subjects  of  hereditary  syphihs.  But  there 
is  a  well-recognised  condition  in  which  the 
fascia  only  is  imphcated,  and  not  the 
tendons,  occurring  most  frequently  in  men, 
at  or  about  the  middle  period  of  life,  some- 
times with  a  history  of  hereditary  gouty 
tendency.  See  Dupuytren's  Contrac- 
tion. 

Caries  and  Necrosis  of  the  metacarpals 
or  phalanges  is  not  rare,  as  the  result  of 
syphilis  or  struma,  or  sometimes  of  severe 
injury  or  inflammation  of  neighbouring 
parts. 

Dactylitis  is  a  condition  in  which  the 
medullary  canal  of  a  phalanx — generally  the 
distal — becomes  distended  with  inflamma- 
tory products.  It  may  be  due  to  scrofula, 
when  occurring  in  children,  and  is  marked 
by  a  thin,  red,  shiny  condition  of  the  skin, 
which  is  distended  over  the  subjacent  parts. 
The  periosteum  is  thickened,  and  the  com- 
pact tissue  of  the  bone  is  destroyed ;  casea- 
tion with  formation  of  pus  takes  place  and 
sinuses  form,  through  which  dead  bone  can 
be  felt  and  may  be  discharged.  When  re- 
sulting firom  syphihs,  whether  acquired  or 


congenital,  there  is  a  gummatous  periostitis, 
which  does  not  always  commence  in  the 
bone,  but  may  spread  fi:om  the  sheath  of 
the  tendons,  or  from  the  fibrous  tissues  of 
the  fingers,  and  is  followed  by  softeninjj 
and  necrosis. 

The  Dislocations  of  the  phalangeal,  or 
of  the  metacarpo-phalangeal,  articulations 
can  only  be  confounded  with  severe  sprains, 
and  either  form  of  injury  is  followed  by 
chronic  thickening  of  the  joint.  It  is  ad- 
visable, after  either,  to  commence  passive 
movement  of  the  joint  as  early  as  possible, 
in  order  to  avoid  the  stiffness  and  pain  on 
movement  which  result  from  prolonged 
rest.  These  joints  are  liable  to  all  the  dis- 
eases which  commence  in  synovial  mem- 
brane or  in  articular  ends  of  bone,  and  are 
more  particularly  the  seat  of  the  chronic 
affections  of  joints  which  occur  as  the  re- 
sult of  gout  or  rheumatism,  in  which,  as 
well  as  in  arthritis  deformans,  the  contour 
of  the  articulations  is  greatly  altered  and 
deformed. 

Dislocations  of  the  ivrist-joint  need  to  be 
diagnosed  from  separation  of  the  lower  epi- 
physis of  the  radius,  or  Colles'  fracture  (q.v.), 
and  from  acute  effusion  into  the  sheaths 
of  the  extensor  tendons.  The  diagnosis  may 
be  made  by  noting  the  position  of  the  styloid 
processes  of  the  radius  and  ulna,  which  in 
fracture  retain  their  normal  relation  with 
the  bones  of  the  carpus ;  while  in  dislocation 
the  carpus  is  placed  in  front  of  or  behind 
them.  Disease  of  the  wrist-joint  may  com- 
mence in  the  synovial  membrane,  as  a  result 
of  injury,  rheumatism,  syphihs,  or  septic 
poisoning,  but  more  commonly  results  from 
scrofulous  disease  of  the  carpal  bones,  and, 
from  whatever  cause  originating,  the  swell- 
ing is  most  marked  upon  the  dorsal  surface, 
the  hand  lies  semiflexed,  and  soon  shows 
signs  of  wasting,  and  crepitus  is  detected 
at  an  early  period  fr'om  the  destruction  of 
the  cartilages  covering  the  bones. 

Warts  very  frequently  arise  upon  the 
hands  of  persons  engaged  in  dissecting  or 
making  post-mortem  examinations,  but  are 
also  often  found  upon  the  fingers  of  chil- 
dren without  any  apparent  cause.  Cliil- 
hlains  very  frequently  occur  in  this  region 
in  persons  with  feeble  circulation.  The 
possibility  of  a  Chancre  must  always  be 
remembered  in  the  case  of  a  small  obstinate 
sore  with  sluggish  granulations  and  spongy 
surface,  situated  upon  the  end  of  the  finger 
or  at  the  edges  of  the  nail  in  a  medical 
man  or  nurse  liable  to  contagion. 

Of  the  affections  of  the  nails  Onychia 
needs  mention  here,  and  is  a  form  of 
ulceration  commencing  in  the  matrix.   The 
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origin  may  be  due  to  some  slight  injury, 
and  the  disease  is  then  characterised  by 
redness,  heat,  and  swelling  around  the 
edge  of  the  nail ;  pus  soon  appears  under- 
neath it,  and  the  nail  itself  becomes  altered 
in  colour  and  is  gradually  exfoliated. 
Another  form  of  the  disease  is  due  to 
syphihtic  ulceration  at  the  side  of  the  nail, 
and  is  characterised  by  large  granulations 
at  the  root  of  the  nail,  from  which  a  foul 
sanious  pus  is  discharged.  The  new  nail 
which  follows  is  badly  formed.  Treatment 
consists  in  removing  as  much  as  possible 
of  the  diseased  nail,  and  dressing  the  granu- 
lations with  iodoform  or  nitrate  of  lead.  In 
the  syphilitic  form  black  wash  or  powdered 
calomel  soon  reduces  the  granulations. 

The  joints  of  the  fingers  often  become 
enlarged,  as  a  result  of  former  injury,  but 
in  old  persons  such  enlargement  is  more 
commonly  due  to  rheumatic  thickening  of 
the  Hgaments.  It  is  greatest,  however,  and 
is  the  source  of  much  pain  and  limitation 
of  movement,  when  caused  by  the  deposit 
of  urate  of  soda  in  the  hgaments  or  around 
the  ends  of  the  bones,  as  occurs  in  persons 
of  a  gouty  habit.  Allied  to  these  two  con- 
ditions is  the  afifection  found  in  these  as 
well  as  in  other  joints,  termed  rheumatoid 
arthritis,  by  which  also  the  fingers  suffer 
great  deformity.  The  parts  principally  en- 
larged are  the  ends  of  the  bones  entering 
into  the  articulation.  See  Chronic  Kheu- 
MATic  Arthritis. 

The  favourite  site  of  cartilaginous  tu- 
mours or  enchondromata  is  found  in  the 
fingers,  and  they  are  known  by  their  slow 
growth,  their  round  nodular  outhne,  and  by 
the  fact  that,  though  commencing  singly, 
they  usually  become  multiple  and  affect 
many  of  the  bones.  Of  the  other  tumours 
which  are  found  to  occur  about  the  hand 
and  fingers  few  need  special  mention,  since 
the  diagnosis  must  be  based  on  those  rules 
which  are  laid  down  for  similar  new-growths 
in  other  parts  of  the  body. 

John  H.  Morgan. 

HANDKERCHIEF    BANDAGE.  — 

See  Esmarch's  triangular  bandage,  under 
Bandages. 

HARE-LIP  is  the  term  conveniently 
used  for  expressing  the  existence  of  a 
congenital  cleft  in  the  upper  hp.  The  term 
is  incorrect,  since  in  the  hare  the  cleft 
occupies  the  exact  median  line  of  the  lip, 
whilst  in  the  human  subject  the  defect  is 
never  found  in  the  middle  line,  but  to  one 
side,  or  on  both  sides  of  it.  The  cause  of 
the  defect  is  a  more  or  less  complete  arrest 


in  the  process  of  the  development  of  the 
lip  ;  it  seems  more  than  doubtful  if  the 
theory  of  '  maternal  impressions '  has  any 
direct  association  with  it.  In  the  fifth  week 
of  foetal  hfe  the  median  part  of  the  upper 
Hp  is  represented  by  a  flap,  which  is  descend- 
ing from  the  front  of  the  cranium  in  con- 
nection with  the  fi:onto -nasal  plate.  The 
lateral  parts  of  the  hp  are  developed  from 
the  coverings  of  the  superior  maxillary 
processes,  which,  extending  inwards,  are 
eventually  fused  with  the  descending  flap 
at  a  short  distance  from  the  median  line. 
If  a  unilateral  arrest  of  development  take 
place,  a  single  hare-Hp  will  be  the  result ; 
but  if,  as  less  commonly  happens,  the  arrest 
be  symmetrical,  the  deformity  will  be  double. 
This  latter  condition  is  often  associated  with 
extreme  unsightliness.  The  cleft  of  one 
side  or  of  both  sides  may  extend  into  the 
nostril.  Sometimes,  however,  the  defect  is 
represented  by  but  a  faint  notch,  or  a  shght 
depression  on  the  free  border  of  the  hp. 
Or  the  apex  of  a  slight  triangular  gap  may 
be  continued  upwards  as  a  slender  white 
line,  as  if  Nature  herself  had  been  attempt- 
ing a  plastic  operation,  with  only  partial 
success. 

Hare-Hp  sometimes  disfigures  several 
members  of  the  same  family.  Often  it  is 
compHcated  with  cleft-palate,  and  the  me- 
dian piece  of  the  Hp,  in  the  case  of  the 
single  or  double  defect,  may  be  attached, 
together  with  the  intermaxillary  bone,  to 
the  projecting  nasal  septum.  Hare-Hp  much 
more  frequently  affects  the  male  than  the 
female. 

The  proper  age  for  operating  varies  with 
circumstances  ;  the  chHd  must  be  in  the 
most  favourable  surroundings,  and  in  the 
best  state  of  health  attainable.  If  the  cleft 
in  the  Hp  be  shght,  and  do  not  materiaUy 
interfere  with  the  infant's  power  of  sucking, 
the  operation  may  be  conveniently  deferred 
Tintil  after  the  weaning.  If  it  be  unas- 
sociated  with  defective  palate,  the  sooner 
that  it  is  closed  the  sooner  wiU  the  infant 
be  enabled  to  take  the  breast,  and  so  to 
flourish.  In  such  cases  the  operation  may 
be  undertaken  with  advantage  and  suc- 
cess within  even  a  few  hours  of  bkth. 
Possibly  at  so  tender  an  age  the  risks  of  the 
patient  suffering  from  shock  or  haemorrhage 
are  greater,  but  for  the  sake  both  of  the 
infant  and  the  mother  the  defect  should  be 
dealt  with,  at  any  rate,  within  the  first  few 
weeks  of  cradle-Hfe,  provided  that  the  gene- 
ral condition  appear  favourable.  The  early 
closure  of  the  fissure  has  an  important  and 
beneficial  influence  in  bringing  together  the 
sides  of  a  palatine  cleft. 
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Certainly  it  is  impossible  to  over-esti- 
mate the  importance  of  providing  the  infant 
with  the  power  of  feeding  at  the  mother's 
breast.  If  the  palate  be  widely  cleft,  or  for 
any  other  reason  the  operation  be  deferred, 
unusual  care  and  attention  will  be  required 
for  the  infant's  proper  nourishment.  These 
little  patients  are  often  brought  to  the  sur- 
geon in  so  thin  and  miserable  a  condition, 
that  he  is  compelled  still  further  to  delay 
operation  in  order  that  their  strength  may 
be  improved.  "When  the  infant  cannot  suck, 
the  mother's  milk  should  be  drawn  by  a 
breast-pump  and  administered  in  a  warm 
spoon.  Failing  this  supply,  equal  parts  of 
fresh  cow's  milk  and  water,  with  a  pinch  of 
salt  and  a  little  sugar  of  milk,  should  be 
used ;  and  when  being  fed,  the  infant  should 
be  kept  as  upright  as  possible,  so  that  the 
fluid  may  run  easily  into  the  pharynx.  If 
he  be  sick  after  food  it  should  be  given  in 
smaller  quantities  and  at  shorter  intervals, 
and  if  cow's  milk  is  being  used  it  may  be 
still  fm-ther  diluted.  Condensed  milk  and 
the  patent  foods  generally  are,  in  the  writer's 
experience,  ill-adapted  for  the  nourishment 
of  these  patients.  The  infant  with  hare- 
lip who  is  being  reared  by  hand  should  be 
kept  well  covered  in  flannel,  and  his  body 
and  Umbs  should  be  rubbed,  after  the  morn- 
ing and  evening  warm  bath,  with  cod-liver 
oil.  The  nurse  who  can  produce  a  well- 
nourished  infant,  the  subject  of  hare-lip 
and  cleft  palate,  deserves  high  praise,  many 
of  these  infants  perishing  from  sickness, 
diarrhoea,  and  exhaustion. 

Single  Hare-Lip. — In  every  instance 
the  operation  for  hare -lip  demands  the  ad- 
ministration of  an  ansesthetic,  fineness  of 
adjustment  and  expedition  being  incom- 
patible. Chloroform  answers  well,  and  it 
may  be  administered  on  a  fold  of  lint  just 
large  enough  to  cover  the  mouth  and  nos- 
trils ;  the  stomach  should  be  empty.  The 
upper  part  of  the  infant's  body  should  be 
wrapped  round  with  a  towel,  so  that  the 
hands  and  arms  may  be  fixed.  In  private 
houses  a  low  chest  of  drawers  forms  an  ex- 
cellent operating-table ;  it  should  be  placed 
in  a  good  light.  The  operator  will  find  it 
convenient  to  stand  at  the  head  of  the 
patient,  having  the  chloroformist  on  his  left 
hand  and  the  assistant  on  the  right.  The 
first,  and  a  most  important  step,  consists  in 
making  a  superficial  incision  in  the  mucous 
membrane  where  it  is  reflected  from  the 
ba^k  of  the  lip  on  to  the  gum,  and  then 
completing  the  separation  by  tearing  up 
the  fold  with  the  handle  of  the  scalpel, 
so  as  thoroughly  to  free  the  lip  of  its 
maxillary   attachments ,     this    should    be 


done  to  even  far  out  on  each  si^e  of  the 
fissure. 

The  old-fashioned  way  of  operating  on 
an  uncomplicated  hare-lip  consisted  in  strip- 
ping off  the  mucous  membrane  from  the 
top  of  the  fissure  to  the  border  of  the  lip 
on  each  side,  and  securely  approximating 
the  fresh  surfaces ;  but  by  this  plan  the 
site  of  the  original  fissure  was  generally 
marked  by  a  permanent  and  unsightly 
notch  on  the  free  border  of  the  Hp.  A 
better  plan,  one  which  involves  less  sac- 
rifice of  valuable  tissue,  is  to  remove  the 
thin  strip  of  mucous  membrane  down  the 
poorer  side  of  the  fissure,  and  to  continue 
stripping  off  a  thin  layer  round  the  blunt 
angle  of  the  lip,  and  for  a  considerable 
distance  along  its  free  border.  Then,  from 
the  opposite  side  of  the  fissure,  a  layer  is 
dissected  downwards ;  but,  as  the  edge  of 
the  fine-bladed  scalpel  approaches  nearer 
to  the  lower  border  of  the  lip,  it  should 
be  turned  obHquely,  but  boldly,  outwards 
through  the  tissues  of  the  lip.  This  having 
been  done,  a  long  strip  hangs  down  from 
the  Hp,  slender  at  the  tip,  but  connected 
with  the  substance  of  the  lip  by  a  wide 
base.  "When  the  edges  of  the  fissure  have 
been  brought  together,  this  slip  is  bridged 
across  the  bottom  of  the  vertical  wound, 
and  its  raw  surface  attached  by  sutures  of 
horsehair,  or  fine  silver  wire,  along  the 
border  of  the  other  side  of  the  hp  which 
has  been  already  prepared  for  it.  If  this 
bridge  do  not  come  smoothly  across  the 
fissure,  a  slight  extension  of  the  oblique 
cut  may  be  required.  When  the  bridge  has 
been  carefully  adjusted,  aU  the  thin  tail  of 
it  which  is  not  wanted  is  to  be  cut  off  in  a 
tapering  manner,  so  as  to  leave  a  point  of 
mucous  membrane  to  lie  along  the  border 
of  the  lip.  After  the  msertion  of  all  neces- 
sary sutures  the  line  of  incision  will  look 
like  a  widely-spread  inverted  \,  the  ver- 
tical part  of  which  marks  the  site  of  the 
old  cleft,  a  short  Hmb  extends  into  the  con- 
servative side  of  the  lip,  whilst  the  other 
and  almost  horizontal  limb  stretches  along 
the  opposite  side  of  the  Hp,  along  the  Hne 
of  the  transposed  mucous  membrane.  In 
planning  these  incisions,  care  must  be  taken 
that  the  lines  of  the  mucous  membrane  be 
evenly  arranged.  If  the  red  flap  be  left 
deeper  on  one  side  of  the  Hp  than  on  the 
other,  an  unavoidable  and  permanent  dis- 
figurement results.  For  arresting  bleeding 
from  the  coronary  arteries  diuring  the  opera- 
tion, the  finger  and  thumb  of  a  dexterous  as- 
sistant are  better  than  any  mechanical  com- 
press ;  the  chloroformist  will  take  charge 
of  the  left  side  of  the  lip.     Blood  is  to  be 
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kept  from  getting  into  the  mouth  by  the 
use  of  fragments  torn  from  a  clean  sponge. 

As  quickly  as  possible  a  fine  hareHp  pin 
is  passed  well  through  the  substance  of  the 
lip,  at  about  a  third  of  an  inch  from  the 
sides  of  the  fissure,  and  reaching  to  the 
mucous  membrane,  so  that  the  coronary 
arteries  may  be  secured  by  a  twisted  suture 
of  worsted  or  silk,  not  too  tightly  appHed. 
A  second  pin  is  inserted  higher  up  the  lip. 
For  a  simple  and  narrow  cleft  the  pins  may 
not  be  absolutely  necessary,  but  the  writer 
invariably  uses  the  lower  one,  leaving  it  in 
for  twenty-four  hours.  If  it  be  left  in 
longer,  a  permanent  scar  may  indicate  its 
site.  Many  fine  sutures  are  to  be  used,  and 
it  is  important  that  some  be  inserted  on 
the  posterior  aspect,  the  Hp  being  gently 
everted  for  the  purpose  ;  these  last  sutures 
keep  the  saHva  and  food  out  of  the  wound. 
As  the  sutm-es  are  being  inserted,  the  lower 
pin  may  be  found  to  require  readjustment. 

The  pins  havmg  been  cut  short  with 
wire  nippers,  and  the  skin  having  been 
washed  with  a  perfectly  clean  scrap  of 
sponge,  a  morsel  of  lint  is  tucked  under  the 
ends  of  the  pins  to  keep  them  from  prick- 
ing the  lip.  Then  a  small  piece  of  dry  lint 
is  placed  over  all,  and  secured  by  a  piece  of 
Seabury  and  Johnson's  adhesive  rubber 
plaster,  cut  like  an  hour-glass,  and  long 
enough  to  reach  almost  fr'om  ear  to  ear. 
There  is  much  art  in  applying  this  piece  of 
strapping.  A  broad  end  is  to  be  firmly  at- 
tached to  one  cheek,  so  that  the  narrow 
part  of  the  strap  falls  over  the  middle  of 
the  lip  ;  with  the  finger  and  thumb  the  two 
cheeks  are  to  be  drawn  together,  so  that  all 
the  slack  of  cheeks  and  lip  seems  gathered 
below  the  nostrils,  and  then  the  other  end 
of  the  strap  is  to  be  fixed  in  the  hollow  of  the 
other  cheek.  In  this  way  all  strain  is  taken 
from  the  sutures.  The  cheeks  being  grasped 
in  this  way  by  the  finger  and  thumb  each 
time  the  strapping  is  removed,  or  the 
wound  inspected,  there  is  little  risk  of  the 
parts  being  disturbed.  Collodion  is  not 
required ;  it  may  be  that  its  appUcation 
causes  unnecessary  irritation. 

For  removing  the  pins  it  is  not  neces- 
sary to  disturb  the  dressing,  which  by  this 
time  is  forming  a  firm  scab  over  the  Hp ; 
the  end  of  the  pin  should  have  been  left  un- 
covered by  the  strapping,  so  that  it  can  easily 
be  caught  by  a  pair  of  sequestrum-forceps, 
and  loosened  by  being  gently  twisted  round, 
in  order  that  it  may  the  more  easily  be 
withdrawn.  During  this  manoeuvre  the  hp 
should  be  steadied  by  the  finger  and  thumb. 
"With  a  small  piece  of  sponge,  and  a  pair  of 
dressing-forceps,  the  nostrils  may  be  cleaned 


out  fr'om  time  to  time.  Three  or  four  days 
after  the  plastic  operation,  the  incrusted 
dressings  may  be  cautiously  detached,  and 
one  or  two  of  the  sutures  removed  if  they 
have  done  their  work.  If  the  transplanted 
paring  of  red  membrane  appear  loose  and 
unsatisfactory,  it  must  be  left  iminterfered 
with  ;  it  may  require  some  trimming  and 
adjustment  on  a  fiiture  occasion.  To  aUow 
the  infant  to  suck  before  the  fourth  or  fifth 
day  would  be  likely  to  disturb  the  union  of 
the  paring.  The  invention  of  trustworthy 
and  waterproof  strapping  has  rendered  un- 
necessary the  use  of  Hainsby's  truss  for 
keeping  together  the  sides  of  the  Up. 

Double  Hare-Lip. — The  treatment  of 
double  hare-hp  is  conducted  on  the  same 
principles  as  those  just  enunciated.  The 
rounded  or  oblong  flap  of  skin,  which  de- 
scends from  the  nasal  septum,  must  have 
its  red  mucous  borders  carefuUy  pared  off; 
and  the  outer  borders  of  the  cleft  should  be 
treated  on  the  conservative  principle,  the 
paring  being  dissected  downwards  and  left 
attached  to  the  lower  borders  of  the  lip  by 
a  wide  base.  These  two  dependent  flaps 
will  afterwards  be  trimmed  as  short  as 
may  be  necessary,  their  raw  surfaces  being 
brought  together  along  the  lower  border  of 
the  median  flap,  to  fill  up  the  gap,  and 
even  to  form  a  prolabium.  Both  sides  of 
the  fissure  should  be  dealt  with  at  the  one 
operation,  and  two  hare-Hp  pins  will  be 
used  with  advantage,  but  they  should  be 
withdrawn  at  the  end  of  the  first  twenty- 
four  hours. 

Complicated  Hare-Lip. — When  either 
single  or  double  hare-hp  is  compHcated 
with  a  cleft  palate  and  a  projection  of  the 
intermaxillary  bone,  there  is  no  urgency  for 
the  performance  of  an  operation,  as  the 
closure  of  the  labial  cleft  alone  would  be 
of  Httle  advantage  in  the  feeding ;  but  even 
in  this  case  the  Hp  should  be  operated 
on,  the  child  being  well,  long  before  the 
end  of  the  first  year.  Often  the  intermaxil- 
lary bone,  firmly  connected  with  one  side 
of  the  hard-palate,  is  so  much  twisted  for- 
wards and  outwards  that  it  offers  a  serious 
impediment  to  the  success  of  the  operation 
upon  the  Hp.  In  these  circumstances  the 
projection  must  be  forced  back  into  the 
intermaxillary  gap  some  days,  at  least,  be- 
fore the  Hp  is  dealt  with.  The  twist  may 
be  given  to  the  bone  by  a  strong  pair  oi 
sequestrum-forceps,  the  blades  of  which 
have  been  carefiiUy  surrounded  with  lint, 
so  that  their  pressure  may  not  injure  the 
bone  or  the  mucous  membrane.  During 
the  subsequent  day  or  two  a  piece  of  ad- 
hesive plaster   secured   along  the  Hp  will 


Head-Injuries,  Diagnosis  of 


683 


suffice  to  steady  the  repressed  bone.  If 
the  intermaxillary  projection  be  associated 
with  a  bilateral  fissure  of  the  firont  of  the 
palate,  it  may  be  far  advanced  upon  the 
nasal  septum,  to  which  it  is  attached  pos- 
teriorly. It  will  then  be  advisable  to 
remove  a  triangular  segment  from  the  sep- 
tum, by  means  of  strong  scissors  or  cutting 
pliers,  before  the  repression  of  the  mass  is 
proceeded  with.  Sometimes  one  is  greatly 
tempted  to  remove  the  intermaxillary  bone 
altogether  ;  but  as  it  will  prove  very  useful 
in  filling  the  front  of  the  palatine  cleft, 
every  effort  should  be  made  to  get  it  back. 
Its  removal  would  certainly  be  followed  by 
a  falling  back  of  the  upper  lip.  Moreover, 
in  it  are  the  germs  of  the  central  incisor 
teeth,  and  perhaps,  also,  of  one  of  the 
lateral  incisors  in  addition.  "When  all 
local  distiu'bance  has  quieted  down,  after  the 
thrusting  back  of  the  mass,  the  lip  may  be 
dealt  with  on  the  principles  described  above. 

If  the  intermaxillary  bone  be  found 
eventually  to  be  useless,  or  possibly  an  im- 
pediment to  the  closure  of  the  cleft,  it  can 
at  any  time  be  taken  away ;  but  it  should 
always  have  every  chance  given  it.  If 
the  incisor  teeth  come  through  horizon- 
tally or  obliquely,  and  the  dental  surgeon 
do  not  succeed  in  imparting  to  them  a 
right  direction,  they  must  be  extracted. 
When,  as  sometimes,  though  rarely,  hap- 
pens, the  intermaxillary  bone  is  advanced 
to  the  utmost,  and  attached  to  the  tip  of 
the  nose,  it  must,  probably,  be  sacrificed ; 
but  even  then  the  median  piece  of  the  Hp 
which  partially  covers  it  should  be  turned 
down  to  form  a  greatly-wanted  columna 
for  the  nostrils. 

If,  after  even  the  most  careful  opera- 
tion, the  promises  of  a  satisfactory  result 
end  in  suppuration  and  disappointment, 
all  hope  need  not  be  laid  aside.  Atten- 
tion must  be  given  to  the  child's  health, 
and  still  stricter  inquiries  be  made  into  the 
condition  of  drains,  sinks,  and  closets  ;  the 
raw  surfaces  must  still  be  brought  and 
kept  together  by  adhesive  plaster,  and, 
later  on,  feeble  granulations  stimulated  and 
improved  by  judicious  scraping.  Thus  it 
may  be  possible  to  secure  an  excellent  re- 
sult after  all ;  and  a  year  or  two  later  any 
unnecessary  and  unsightly  scarring  may 
perhaps  be  lessened  by  operation. 

Edmund  Owen. 

HEAD-INJURIES,  Diagnosis  of.— 
However  trifling  an  injuiy  to  the  head  may 
appear,  it  ought  never  to  be  Ughtly  re- 
garded. The  importance  attached  to  such 
lesions  is  not  so  much  due  to    the  mere 


impUcation  of  the  scalp  and  skull,  as  to  the 
degree  in  which  the  brain  and  its  mem- 
branes are  involved.  They  ought  to  be 
estimated  primarily  according  to  the 
amount  of  extracranial  injury,  and,  second- 
arily, as  to  the  probabiUty  of  the  brain  and 
its  membranes  becoming  affected.  Without 
any  primary  or  secondary  impUcation  of 
the  brain  or  its  membranes,  a  firacture  of 
the  skull,  even  when  compound,  is  of  much 
less  importance  than  a  simple  cerebral  con- 
tusion or  laceration.  Owing  to  the  intimate 
anatomical  relations  existing  between  the 
external  and  internal  parts  of  the  head, 
amounting  in  some  parts  to  direct  con- 
tinuity of  structure,  inflammatory  action  ib 
apt  to  spread  from  the  former  to  the  latter. 
So,  a  small  scalp  wound  becoming  affected 
with  inflammation  may  lead  to  a  fatal 
issue.  Primary  symptoms  cannot  be  rehed 
on  as  a  sure  sign  of  the  amount  of  cerebral 
injury,  as  in  many  cases  ultimately  proving 
fatal  the  primary  indications  are  extremely 
slight,  or  completely  absent.  In  other 
instances,  the  symptoms  may  be  very 
alarming  at  the  outset  and  may  yet  pass 
rapidly  away,  the  patient  remaining  in  good 
health  afterwards.  A  case  which  came 
under  the  writer's  observation  aptly  illus- 
trates the  former  of  these  statements.  A 
man  received  a  blow  on  the  head  while  at 
his  employment.  He  considered  it  a  trifle, 
and  continued  at  his  work  for  three  days 
without  complaint  or  reference  to  his 
injury.  But  on  the  fourth  day  he  was 
rather  suddenly  seized  with  symptoms  of 
compression,  from  which  he  died.  The  post- 
mortem examination  showed  a  large  clot  of 
blood  over  the  posterior  aspect  of  the  left 
hemisphere.  There  were  no  inflammatory 
products. 

Although,  as  a  rule,  the  probable  amount 
of  injury  sustained  may  be  estimated  by 
the  degree  and  kind  of  violence  used — 
and  information  on  this  point  is  of  great 
value  —  still  it  cannot  be  too  impHcitly 
relied  on,  as  comparatively  sUght  violence 
has  at  times  produced  serious  lesions.  A 
blow  on  the  head  with  the  naked  fist 
would  not  be  expected  to  produce  a  frac- 
ture of  the  skuU  accompanied  by  a  serious 
brain-lesion ;  but  such  a  thing  has  occurred. 
A  man  received  a  blow  on  the  eye  from  a 
comrade.  He  neither  fell,  nor  was  his  head 
driven  against  any  object  whereby  the 
effect  of  the  blow  might  have  been  in- 
creased. Yet  that  man  sustained  a  fracture 
of  the  orbital  plate  of  the  frontal  bone,  with 
laceration  and  extravasation  of  blood  into 
the  corresponding  firontal  lobe,  from  which 
he  died.    The  history  of  the  accident  may 
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serve  to  indicate  whether  the  lesion  pro- 
duced is  likely  to  be  diffuse  or  local.  A  fall 
upon  the  head  or  a  blow  from  a  heavy- 
weight is  likely  to  be  followed  by  a  wide- 
spread injury ;  while  a  local  lesion  is  most 
likely  to  be  produced  by  a  blow  from  a 
pointed  instrument.  It  must  not  be  over- 
looked that  the  presence  of  constitutional 
disease  will  materially  affect  the  prognosis 
in  any  traumatic  lesion  of  the  skull  or  its 
contents.  Thus  such  an  injury  to  the  head 
as  might  be  readily  recovered  from  by  one 
in  good  health,  would  not  improbably  in- 
duce serious  or  fatal  results  in  one  suffering 
from  Bright's  disease,  through  the  occur- 
rence of  secondary  inflammation  or  its 
consequences.  In  certain  cases  of  cerebral 
tumours,  the  first  indication  of  their  pre- 
sence has  followed  upon  slight  injuries  of 
the  head,  and  the  symptoms  of  the  disease 
have  been  mistaken  for  those  of  the  in- 
jury. 

Though  the  brain  is  spoken  of  as  a 
single  organ,  it  is  made  up  of  a  series  of 
centres,  each  with  definite  functions.  Phys- 
iologically it  may  be  divided  into  motor 
and  non-motor  areas,  the  latter  including 
the  portions  of  the  cerebrum  situated  in 
front  of,  below,  and  behind  the  motor  area. 

All  are  agreed  in  regarding  the  ascend- 
ing frontal  and  parietal  convolutions  along 
with  the  paracentral  lobule  as  the  chief 
motor  centres.  Some  are  inclined  to  limit 
the  motor  area  to  these,  since  they  are  the 
parts  which  have  been  most  clearly  demon- 
strated in  man  as  regulating  the  motor 
functions.  Those  who  argue  fi:om.  physio- 
logical investigations  on  the  lower  animals 
include,  along  with  the  above-mentioned 
areas,  the  bases  of  the  three  frontal  con- 
volutions and  the  postero-parietal  lobule. 
There  is  still  considerable  diversity  of 
opinion  as  to  the  particular  spots  in  those 
areas  to  which  the  special  motor  functions 
ought  to  be  relegated.  To  some  extent 
this  may  be  accounted  for  by  the  fact  that 
the  data  have  been  derived  from  different 
sources — in  man  from  clinical  and  patho- 
logical observations,  in  the  lower  animals 
from  direct  physiological  experiment.  As 
might  be  expected,  the  conclusions  of  the 
latter  are  the  more  advanced  and  more 
minute.  But  even  from  the  side  of  ex- 
perimental physiology  all  observers  are  not 
quite  at  one.  A  few  of  the  main  points 
may  be  here  briefly  alluded  to. 

Charcot  and  Pitres  place  the  centre  for 
the  motor  power  of  the  arm  in  the  middle 
of  the  ascending  convolutions,  and  especi- 
ally in  the  middle  third  of  the  ascending 
frontal.     Hitzig    and    Ferrier   concur    in 


placing  the  centre  for  these  movements  in 
the  upper  part  of  the  ascending  frontal. 

The  centre  for  the  motor  power  of  the 
lower  Hmbs,  according  to  Charcot  and 
Pitres,  is  in  the  paracentral  lobule.  Ferrier 
places  it  in  the  postero-parietal  lobule ; 
while  Hitzig  locates  it  in  the  ascending 
frontal,  immediately  below  the  centre  for 
the  movements  of  the  arm.  Charcot  in 
this  localisation  agrees  more  nearly  with 
Ferrier  than  with  Hitzig. 

Among  the  associated  monoplegias, 
Charcot  and  Pitres  attribute  those  of  the 
arm  and  face  to  lesions  of  the  inferior  half 
of  the  ascending  convolutions ;  those  of  the 
face  and  tongue  to  very  Hmited  lesions  of 
the  inferior  extremities  of  the  ascending 
convolutions,  especially  that  of  the  frontal ; 
and  those  of  the  arm  and  leg  to  lesions  in  the 
superior  half  of  the  ascending  convolutions. 
Ferrier  goes  further  and  localises  other 
centres  of  movement  as  follows — of  the 
hand  and  wrist,  in  the  ascending  parietal ; 
of  the  facial  muscles,  in  the  middle  third  of 
the  ascending  frontal  (Hitzig  agreeing  in 
this)  and  in  the  base  of  the  second  frontal ; 
of  the  mouth  and  tongue,  in  the  lower 
third  of  the  ascending  frontal  and  in  the 
base  of  the  third  firontal  (the  former  portion 
agreeing  with  the  conclusions  of  Charcot 
and  Pitres) ;  of  the  lateral  movements  of 
the  head  and  eyes,  in  the  posterior  third  of 
the  first  firontal  and  the  corresponding  part 
of  the  second  frontal. 

Ferrier  defines  the  sensory  zone  in 
monkeys  as  that  portion  of  the  cerebrum 
which  lies  posterior  to  the  motor  zone.  In 
man  it  may  be  said  to  lie  below  as  well  as 
behind  the  motor  zone.  In  it  the  centres 
of  sight,  hearing,  touch,  smell,  and  taste  are 
situated.  He  particularises  as  follows. 
The  sight  centre  is  located  in  the  angular 
gyrus,  and  embraces  also  the  adjoining  part 
of  the  occipital  lobe.  The  centre  for  hear- 
ing is  seated  in  the  superior  temporo- 
sphenoidal  convolution.  The  tactile  centre 
is  in  the  hippocampal  region ;  while  the 
centres  for  smell  and  taste  are  situated 
together  at  the  lower  part  of  the  temporo- 
sphenoidal  lobe.  <^****n  M^  ^H  ^7«-»  fiy^r^ 

If  the  lesion  of  any  of  these  centres  in 
the  sensory  area  be  unilateral,  its  fellow  in 
the  opposite  hemisphere  appears  to  take  on    \', 
the  whole  function.     As  far  as  being  aids  to     t\ 
the  locaUsation  of  lesions,  it  is  mifortunate      i\ 
that  it  is  only  when  there  is  an  identical       A' 
bilateral  lesion  that  the  special  sensation 
involved     becomes    completely    and    per-       >    ^ 
manently    impaned;    therefore   unilateral 
lesions  in  these  areas  cannot  be  recognised 
by  loss  of  function,  and  on  this  account  they 
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are  apt  to  remain  latent.  In  destructive 
lesions  of  the  posterior  third  of  the  internal 
capsule,  external  to  the  optic  thalamus, 
hemiansesthesia  of  the  opposite  side  of  the 
body  results. 

The  portions  of  the  brain  in  front  of  the 
motor  area,  including  the  orbital  lobe,  are 
not  known  to  be  connected  with  any  defi- 
nite function,  except  it  be  that  of  ideation ; 
and  as  the  one  side  of  the  brain  is  capable 
of  continuing  this  function  after  the  other 
side  has  been  destroyed,  it  is  difficult  to 
find  any  definite  symptom  indicative  of  a 
unilateral  destructive  lesion  in  this  region. 

Lesions  of  the  posterior  portion  of  the 
third  frontal  convolution,  Broca's  region, 
cause  defect  in  articulate  language ;  when 
these  lesions  are  destructive  they  usually 
produce  a  distinct  psychological  disorder, 
and  when  they  are  left-sided  aphasia  almost 
always  results.  When  they  are  unilateral, 
there  is  no  paralysis  of  the  muscles  con- 
cerned in  articulation,  but  when  destructive 
lesions  in  this  area  are  bilateral  there  is 
both  aphasia  and  paralysis  of  the  tongue 
and  mouth. 

According  to  Charcot,  all  paralyses  aris- 
ing from  destructive  lesions  of  the  motor 
cortex  are  permanent,  and  after  a  certain 
time  are  accompanied  by  secondary  con- 
tractions of  the  paralysed  muscles  and 
descending  degenerations  of  the  motor 
tracts.  The  loss  of  motion  is  most  marked 
in  those  movements  which  are  most  in- 
dependent, the  arm  being  more  paralysed 
than  the  leg.  If  a  unilateral  destructive 
lesion  of  the  brain  involve  the  whole  motor 
cortex,  complete  permanent  hemiplegia  of 
the  opposite  side  of  the  body  would  result. 
Permanent  monoplegia  is  produced  by 
limited  lesions  of  the  cortex  of  this  area. 
Cortical  hemiplegia  is  not  accompanied  by 
defective  sensation ;  whereas  hemiplegia 
due  to  lesion  in  or  near  the  corpus  striatum 
is  generally  associated  with  a  degree  of 
anaesthesia,  which,  however,  is  of  short 
duration.  As  distinguishing  features  of 
paralysis  arising  from  intra-cranial  lesions, 
the  nutrition  and  the  electrical  contractility 
of  the  muscles  are  not  affected.  They 
may,  however,  suffer  from  disuse,  and  they 
may  become  rigid  and  contracted  through 
secondary  changes  or  extension  of  the 
disease  to  the  spinal  cord. 

In  a  case  of  hemiplegia,  the  surgeon 
should  first  make  out  if  it  arises  from  a 
cerebral  lesion.  In  the  early  stage,  paralysis 
of  cranial  nerves  and  the  presence  of  mental 
disturbance  will  in  most  cases  point  to  this 
conclusion.  Somewhat  later,  in  the  possible 
absence  of  these  indications,  assistance  may 


be  derived  by  noting  if  the  nutrition  of  the 
muscles  is  fairly  well  preserved,  and  if  they 
contract  to  electricity.  Secondly,  let  him 
ascertain  whether  the  paralysis  is  perma- 
nent, by  the  muscles  tending  to  assume 
secondary  contractions — from  descending 
degeneration  of  motor  strands — if  so,  if  it  be 
cortical,  the  lesion  will  be  situated  in  the 
motor  area  of  the  opposite  hemisphere.  If 
the  paralysis  is  confined  to  certain  groups 
of  muscles,  the  seat  of  the  lesion  in  a  par- 
ticular motor  area  can  be  diagnosed.  When 
right-sided  hemiplegia  is  associated  with 
aphasia,  the  lesion  will  include  the  posterior 
part  of  the  third  frontal  convolution. 

Irritative  cortical  motor  lesions  may  give 
rise  to  epileptiform  convulsions,  which  begin 
with  a  motor  aura,  and  are  either  general 
or  confined  to  one  half  of  the  body  (hemi- 
spasm), or  to  a  single  muscular  group 
(monospasm).  If  the  lesion  is  in  the  motor 
zone,  paralysis  of  the  affected  muscles  is  apt 
to  ensue,  and  this  may  be  also  a  guide  to 
the  area  affected.  In  general,  the  lesions 
capable  of  provoking  epileptiform  convul- 
sions are  seated  in  the  vicinity  of  the  cortex, 
and  the  parts  convulsed  at  the  beginning  of 
the  attack  (protospasm)  may  be  taken  as  a 
guide  to  the  lesion.  There  are,  however, 
instances  in  which  limited  convulsions  have 
been  present  during  a  considerable  period 
prior  to  death,  and  where,  judging  from 
these,  cortical  lesions  were  expected  to  be 
found  in  the  motor  area  and  yet  none  were 
discovered  ;  so  that  it  must  be  admitted 
that  there  are  a  few  cases,  where  functional 
disorder  may  induce  symptoms  similar  to 
those  of  organic  disease. 

It  will  thus  be  seen  that  in  morbid 
states  of  the  brain  there  are  two  problems 
to  solve,  the  locality  and  extent  of  the  part 
affected,  and  the  nature  of  the  lesion,  or, 
in  other  words,  regional  and  pathological 
diagnosis.  Kegarding  the  former,  the  symp- 
toms of  cortical  lesions,  whether  they  be  the 
result  of  injury  or  disease,  depend  on  their 
situation  and  on  whether  they  are  unilateral 
or  bilateral;  so  that  a  knowledge  of  the 
physiology  of  the  cerebrum,  and  especially 
of  the  motor  centres,  becomes  a  necessity ; 
and  if  the  surgeon  is  to  profit  by  this,  he 
must  know  the  exact  relation  in  which  the 
various  parts  of  the  brain  stand  to  the  out- 
side of  the  head. 

Whatever  form  the  pathological  lesions 
assume,  they  may  be  divided  broadly  into 
two  classes,  irritative  and  destructive.  The 
former,  among  other  causes,  may  be  induced 
by  depressed  fractures,  spicula  of  bone 
driven  into  the  brain  or  its  membranes, 
thickening  of  the  membranes,  &c.    These 
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may  cause  twitchings  and  convulsions  of 
groups  of  muscles  or  of  one  limb,  without 
loss  of  consciousness ;  or  of  the  whole  of  one 
side,  which  is  usually  accompanied  by  loss 
of  consciousness.  Primary  paralysis  gene- 
rally indicates  a  destructive  lesion,  such  as 
laceration  of  the  brain  or  infiltration  of 
blood  into  the  brain-tissue. 

A  few  indications  may  here  be  given  of 
the  relations  of  the  external  parts  of  the  head 
to  the  convolutions  and  sulci  of  the  cere- 
brum. The  base  of  the  brain  is  on  a  higher 
level  in  front  than  behind.  The  base  of  the 
anterior  lobes  corresponds  to  a  line  drawn 
across  the  forehead  at  the  level  of  the  eye- 
brows. At  the  side,  the  base  may  be 
roughly  indicated  by  a  line  drawn  from  a 
point  (in  the  adult)  half  an  inch  above  the 
external  angular  process  of  the  frontal  bone 
to  the  upper  part  of  the  external  auditory 
meatus,  and  from  that  to  the  occipital  pro- 
tuberance, the  cerebellum  lying  below  that 
line.  To  find  the  fissure  of  Sylvius  (in  the 
adult),  draw  a  line  from  a  point  one  inch 
and  a  quarter  behind  the  external  angular 
process  of  the  frontal  to  a  point  three 
quarters  of  an  inch  below  the  most  pro- 
minent part  of  the  parietal  eminence.  The 
main  fissure  is  seated  in  the  first  three- 
quarters  of  an  inch  of  this  line ;  the  re- 
mainder of  the  line  indicates  the  horizontal 
limb  ;  while  the  ascending  limb  runs  verti- 
cally upwards  from  a  point  two  inches  be- 
hind and  slightly  above  the  external  angular 
process.  To  find  the  fissure  of  Rolando, 
draw  two  perpendicular  lines  parallel  to 
one  another  from  the  longitudinal  fissure — 
the  first  to  the  depression  in  front  of  the 
external  auditory  meatus,  the  second  to  the 
posterior  border  of  the  mastoid  process. 
These  lines  will  give  approximately  the 
anterior  and  posterior  limits  of  the  fissure 
of  Rolando,  its  lower  extremity  being 
bounded  by  the  fissure  of  Sylvius.  The 
point  where  the  anterior  line  crosses  the 
fissure  of  Sylvius  will  be  about  the  anterior 
inferior  extremity;  while  the  posterior 
superior  extremity  will  correspond  to  the 
part  where  the  posterior  line  meets  the 
longitudinal  fissure.  The  ascending  fron- 
tal and  parietal  convolutions  boimd  this 
fissure. 

Scalp  wounds  are  not  in  themselves 
dangerous.  They  heal  with  ordinary  care 
quite  as  well  as  wounds  do  in  any  other 
part  of  the  body,  and  the  reason  why  they 
ought  to  be  more  carefully  examined  and 
treated  is,  as  has  been  above  indicated,  on 
account  of  their  relation  to  the  cranial  con- 
tents. Such  wounds  permit  of  an  accurate 
examination  being  made  of  the  state  of  the 


skull  after  injury.  In  all  scalp  wounds, 
when  the  existence  of  fracture  is  suspected, 
a  digital  examination  should  be  made ;  if 
at  all  possible  it  is  much  preferable  to  the 
probe.  Wrhen  the  wound  is  large  the  eye 
may  enable  one  to  diagnose  with  more  pre- 
cision. When,  however,  the  fracture  is  not 
compound,  other  signs  are  required  for  the 
determination  of  its  existence.  There  are 
three  external  phenomena  which  are  of 
diagnostic  value  in  cases  of  supposed  frac- 
ture of  the  skull.  These  are  :  1st,  infiltra- 
tion of  blood  into  the  tissues  in  certain 
directions  and  places ;  2nd,  the  escape  of 
the  cranial  contents — blood,  cerebro-spinal 
fluid,  and  brain-matter  ;  3rd,  symptoms  and 
appearances  of  brain-lesions  complicating 
the  fractm*e. 

A  hcematoma  may  form  over  a  depressed 
fracture,  and  prevent  its  recognition  by 
masking  its  external  physical  signs.  Again, 
consequent  upon  a  blow,  there  may  be  a 
rupture  of  the  tissues  and  an  infiltration  of 
them  with  blood,  and,  as  this  condition  oc- 
casionally assumes  the  form  of  an  elevated 
ridge  with  a  hollow  in  the  centre,  it  might 
be  mistaken  for  depressed  bone.  In  the 
former,  if  there  were  reason  to  suspect  the 
existence  of  a  fracture  fr'om  the  symptoms, 
an  antiseptic  incision  would  reveal  the  true 
state  of  affairs.  In  the  latter,  firm  pressure 
with  the  finger  on  a  portion  of  the  elevated 
border  would  dispel  the  swelling  at  that 
point,  and  reduce  it  to  the  level  of  the 
surrounding  scalp. 

With,  infiltration  of  blood  into  the  eye- 
lids, causing  discoloration,  a  differentiation 
requires  to  be  made  between  fracture  of  the 
base  in  the  frontal  region  and  the  ordinary 
'  black  eye.'  A  pathognomonic  distinction 
cannot  be  made,  as  is  sometimes  stated,  by 
the  shade  of  colour,  as  the  colours  in  the 
two  cases  are  sometimes  identical.  In 
'  black  eye  '  the  eyelids  swell  first,  and  the 
conjunctiva  is  only  afterwards  affected,  and 
often  not  at  all.  Wlien  the  blow  has  been 
very  severe  there  is  great  difficulty  in  sepa- 
rating the  eyehds,  and  often  in  such  cases, 
as  seen  a  few  hours  after  the  injury,  there 
may  be  no  conjunctival  ecchymosis.  In 
infiltration  from  fracture  of  the  orbital  plate 
of  the  frontal,  the  eyeball  becomes  more  or 
less  prominent  and  fixed.  The  conjunctiva 
is  generally  first  affected,  or  it  may  become 
so  synchronously  with  the  lower  eyeUd, 
which  assumes  a  baggy  appearance,  much 
like  what  is  seen  in  oedema,  with  the  addi- 
tional discoloration.  The  infiltration  may 
go  no  further  than  the  lower  eyelid,  or  it  may 
involve  the  upper  eyelid  to  a  slight  degree. 
In  cases   of  wounds   of  the  brow,  a  dis- 
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coloured  infiltration  into  the  eyelids  is  very 
apt  to  ensue.  This  always  affects  the  upper 
eyeUds  first,  then  spreads  to  the  lower. 
Seldom  is  the  conjunctiva  infiltrated  in 
such  cases,  and  only  so  when  the  peri- 
cranium has  been  separated.  But  when 
the  fracture  runs  through  the  orbital  ridge, 
then  the  appearances  very  closely  resemble 
those  of  'black  eye.'  Ecchymosis  fre- 
quently shows  itself  behind  the  ears  and 
extends  down  the  neck  in  fractures  of  the 
base,  and  when  it  appears  twenty-four  or 
more  hours  after  the  injury  it  is  all  the 
more  likely  to  be  indicative  of  this  form 
of  fracture.  In  the  pharynx  infiltration  of 
blood  is  likewise  occasionally  seen  in  frac- 
ture of  the  base. 

Bleeding  from  the  ears,  the  nose,  or  the 
mouth,  after  an  injury  to  the  head,  is  a 
common  accompaniment  of  fracture  of  the 
base  ;  and  when  one  or  other  of  these  fol- 
lows an  injury  to  the  head  alone,  the  source 
of  the  bleeding  ought  to  be  closely  investi- 
gated. After  an  injury  to  the  head,  when 
bleeding  takes  place  from  a  previously 
healthy  ear  in  a  continuous  flow,  lasting 
for  an  hour  or  more,  in  all  probability  there 
is  fracture  of  the  middle  fossa,  with  rup- 
ture of  the  membrane  of  the  tympanum. 
If  this  be  followed  by  a  more  or  less  con- 
tinuous stream  of  clear  fluid,  the  proba- 
biHty  of  fi'actured  base  is  increased  ;  and  if 
these  be  closely  succeeded  or  accompanied 
by  facial  paralysis  on  the  same  side,  the 
diagnosis  of  basal  fracture  of  the  middle 
fossa  is  positive.  Bleeding  from  the  mouth 
may  occur  from  a  fractured  base  in  one  of 
three  ways — through  the  Eustachian  tube, 
through  the  posterior  portion  of  the  roof  of 
the  nose,  and  through  a  ruptured  pharynx, 
communicating  with  the  fracture — a  very 
micommon  occurrence.  The  blood  in  such 
instances  might  be  swallowed,  and  escape 
observation  until  afterwards  vomited.  Bleed- 
ing from  the  mouth  is  by  no  means  such  a 
common  accompaniment  of  fracture  of  the 
base  as  bleeding  from  the  ear,  and  unless 
when  clearly  traceable  to  one  of  the  above- 
mentioned  sources,  it  is  of  no  value  as  a 
diagnostic  sign.  When  it  is  suspected  that 
it  proceeds  from  a  fracture  of  the  base,  the 
pharynx  ought  to  be  closely  examined.  If 
the  haemorrhage  proceeds  from  a  rupture  of 
the  mucous  membrane  of  the  pharynx,  the 
result  of  indirect  violence,  the  probability 
is  that  there  is  a  firacture  of  the  base  of  the 
skull.  If  there  be  no  rupture  of  the  mu- 
cous membrane  of  the  pharynx,  then  the 
channel  for  the  blood  is  limited  to  the  Eus- 
tachian tube  or  the  roof  of  the  nose. 
"When  the  blood  comes  by  way  of  the  Eus- 


tachian tube,  an  examination  of  the  ear  on 
the  injured  side  will  reveal  a  dark,  dis- 
tended, tympanic  membrane  from  the  pre- 
sence of  blood  within.  Blood  will  likewise 
trickle  through  the  Eustachian  catheter 
when  introduced  into  the  tube. 

Haemorrhage  passing  into  the  mouth, 
from  the  upper  and  back  part  of  the  nostril, 
may  be  considered  along  with  bleeding  from 
the  nose.  In  some  cases  of  fracture  of  the 
nasal  bones  severe  bleeding  from  the  nose 
comes  on ;  but,  as  a  rule,  firm  pressure 
exercised  by  the  fingers  on  the  part  for 
five  consecutive  minutes  will  arrest  it. 
"When  the  nasal  bones  have  been  driven 
through  the  cribriform  plate  of  the  ethmoid, 
or  when  this  plate  has  been  otherwise 
shattered  and  driven  in,  and  the  anterior 
extremity  of  the  longitudinal  sinus  has 
been  opened,  the  bleeding  from  the  nose  is 
venous  and  much  more  profuse.  On  one 
occasion  the  writer  saw  such  a  case,  where 
the  bleeding  was  not  at  first  very  profuse,  but 
this  stage  was  followed  by  a  sudden  burst 
— probably  on  the  removal  of  a  clot — when 
the  venous  blood  rushed  like  a  torrent  from 
both  nostrils  for  nearly  a  minute.  This  is 
a  rare  occurrence.  The  bleeding,  however, 
in  shattering  of  the  ethmoid  is  generally 
copious,  and  continues  for  a  considerable 
period, 
i  Cerebrospinal  fluid  may  escape  through 
I  any  openings  by  which  blood  finds  its  way 
I  from  the  Ulterior  of  the  skull  to  the  out- 
I  side.  Its  escape  shows  that  not  only  is  there 
a  fracture  of  the  skull  itself,  but  also  that 
there  is  laceration  of  the  brain-membranes. 
I  The  most  frequent  point  at  which  thia 
laceration  takes  place  is  the  tubular  pro- 
longation of  the  membranes  surrounding 
the  seventh  pair  of  nerves.  It  escapes  in 
lesions  of  the  vertex,  as  well  as  in  those  of 
the  base,  though  in  the  former  the  amount 
is  small  if  the  head  be  kept  elevated  and 
the  patient  at  rest.  If,  on  the  other  hand, 
the  patient  be  permitted  to  toss  about,  to- 
depress  the  head,  or  to  make  violent  ex- 
piratory efforts,  the  fluid  wells  freely  away. 
After  an  injury  to  the  head,  when  a  clear 
fluid  flows  continuously  from  the  ear,  es- 
pecially after  a  preliminary  bleeding,  it  is 
almost  certain  to  be  cerebro- spinal.  The 
same  may  be  said  of  the  clear  fluid  that 
escapes  from  compound  fractures  of  the 
skull.  "When  a  clear  liquid  proceeds  from 
the  nose  or  mouth  it  cannot  be  satisfactorily 
traced  to  a  fracture  of  the  skull  except  by 
chemical  examination,  which  can  be  easily 
carried  out.  The  cerebro-spinal  fluid  is- 
Hmpid,  contains  httle  or  no  albumen,  and 
a  large  quantity  of  chloride  of  sodium. 
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The  escape  of  brain-matter  from  any  of 
the  cavities  leaves  no  doubt  as  to  the  nature 
of  the  injury — fracture  of  the  skull,  with 
laceration  of  the  brain  tissue.  Brain-mat- 
ter frequently  escapes  from  compound  frac- 
tures in  which  portions  of  the  bone  have 
been  driven  into  its  substance.  It  has  in  a 
few  cases  escaped  from  the  ear,  and  also 
from  the  nose. 

The  effects  of  severe  injuries  to  the 
head,  with  or  without  fracture  of  the  skull, 
on  the  mental  condition  is  very  diverse ; 
the  patient  may  be  in  a  state  of  profound 
coma,  or  in  one  of  complete  consciousness, 
in  which  a  careful  examination  detects  no- 
thing wrong  mentally.  Though  this  be  true, 
it  is  uncommon  to  find  no  mental  peculiarity 
in  severe  head-injuries  ;  and  even  in  cases 
in  which  replies  are  given  rightly  enough, 
there  is  often  a  cloud  hanging  over  the  in- 
telligence, as  indicated  by  the  expression  of 
the  face,  and  the  tardiness  of  the  answers 
to  the  simplest  questions.  The  mental  de- 
rangement, though  at  first  indicating  but 
slight  disturbance,  generally  increases  after 
the  lapse  of  an  interval  varying  from  a  few 
hours  to  as  many  days. 

There  are  some  cases  of  fracture  of  the 
skull  in  which  no  external  physical  signs 
exist,  but  which  may  be  detected  from  the 
symptoms  to  which  they  give  rise.  There 
are,  no  doubt,  many  instances  of  fissui-ed 
fracture  which  are  free  from  either  sjnmp- 
toms  or  appearances  which  would  enable 
the  surgeon  to  pronounce  a  definite  opinion 
as  to  their  presence.  In  fracture  of  the 
base,  besides  what  has  aheady  been  men- 
tioned, rehance  must  be  placed  upon  a 
carefiil  study  of  the  appearances  and  phe- 
nomena exhibited,  all  of  which  are  fully 
entered  into  under  the  heading  of  Skull, 
Fracture  of  the. 

Patients  are  brought  under  the  surgeon's 
notice  who  are  absolutely  insensible,  and  in 
such-  cases  it  is  necessary  to  make  at  least 
a  proximate  diagnosis  between  pressure 
on  the  brain  and  insensibihty  induced  by 
drugs  or  alcohol.  No  doubt  the  history  in 
many  instances  of  this  "kind  is  amply  suffi- 
cient to  point  to  a  definite  cause  for  the 
condition ;  but  in  many  others  it  is  mis- 
leading, and  in  not  a  few  there  are — at 
least  in  that  stage  when  it  is  most  important 
that  a  diagnosis  should  be  made — no  items 
of  previous  history  obtainable.  Under  such 
circumstances  one  requires  to  rely  on  the 
sjrmptoms.  In  opium-poisoning,  as  well  as 
in  certain  cases  of  traumatic  or  idiopathic 
pressure  on  the  brain,  the  pupils  are  con- 
tracted and  fixed;  and  if  reliance  were 
placed  on  the  condition  of  the  x>npils  alone. 


the  one  state  might  be  mistaken  for  the 
other.  In  opium -poisoning,  one  is  almost 
sure  to  obtain  probable  evidence  that  opium 
has  been  taken  from  the  laudammi  phial  or 
pill-box  found  in  possession  of  the  indi- 
vidual  or  in  his  immediate  vicinity.  When 
the  patient  has  taken  sohd  opium  there 
is  seldom  any  distinctive  odour  from  the 
breath.  When  laudanum  has  been  drunk, 
its  pecuHar  odour  is  usually  perceived  at  an 
early  period  in  the  case,  though  after  the 
first  few  hours  it  is  frequently  absent.  In 
any  case,  its  absence  must  not  count  for 
much  in  a  diagnostic  point  of  view.  When 
the  coma  of  opium -poisoning  has  set  in,  it 
is  accompanied  by  a  slow,  irregular,  inter- 
mitting cardiac  and  respiratory  action, 
which  are  not  readily  mistaken  by  those 
who  have  had  experience  of  them.  In  such 
cases  there  is  seldom  any  injury  to  the 
head,  as  would  most  likely  be  the  case 
were  the  symptoms  due  to  traumatic  com- 
pression. 

AlcohoUc  coma  may  be,  and  very  fre- 
quently  is,   accompanied    by    wounds    or 
bruises  on  the  head.     The  coma  (not  mere 
drunkenness)  arising  from  alcohol  may  be 
distinguished  from  that  due  to  other  afitec- 
'  tions  by  the  fact  that,  when  the  patient  is 
I  left  undisturbed  for  twenty  minutes,  the 
i  pupils  are  contracted  to  the  size  of  a  pin's 
j  head.    If  an  attempt  be  made  to  rouse  him, 
I  by  shaking  him  or  pulling  his  hair,  though 
j  he  still  remams  quite  comatose,  his  pupils 
I  will   slowly    dilate,    until,  if   the  physical 
I  stimulation  be  continued,  they  become  fully 
!  dilated.     If  the  patient  be  then  left  undis- 
I  turbed,   the   pupils   remain   dilated   for   a 
period   of   variable   duration,    after   which 
they  begin  to  contract,  though  at  a  very 
slow   rate,   until  they  reach  their  former 
dimensions.     The  time  taken  for  the  tran- 
sition from  the  fully-dilated  stage  to  that  of 
pin-head  contraction  is  from  ten  to  twenty 
minutes,  varying  according  to  the  intensity 
of   the   coma.     In   rare   cases,  where   the 
coma  is  very  intense,  the  change  has  been 
completed  in  five   minutes.     In   instances 
in  which  the  patient  is  not  deeply  coma- 
tose,   the     dilatation    continues     for     ten 
minutes,  and  then  the  contraction  sets  in 
at   a   very   sluggish  rate.     In   persons   in 
whom  the  alcoholic  coma   is   passing  off, 
and  who  can  be  temporarily  roused,  tiie 
dilatation,  once  effected,  continues,  or  the 
pupil    may    become     smaller,    though    it 
does  not  attain  the   same  degree  of  con- 
traction as  it  formerly  did.     In  some  un- 
common cases  of  cerebral  compression  the 
contracted  pupil   will   slightly  enlarge  on 
stimulation  (not  fully  dilate,  as  in  alcohol), 
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and  almost  immediately  thereafter  contract 
to  its  former  condition.  On  very  rare  occa- 
sions, when  the  alcoholic  coma  is  about  to 
have  a  fatal  issue,  shortly  before  death  the 
pupils  become  widely  dilated. 

Some  have  supposed  that  the  state  of 
the  patient's  temperature  jdelded  a  means 
of  diaj^osis,  but  it  is  not  of  the  slightest 
value  m  practice,  and,  if  trusted  to,  would 
be  sure  to  mislead.    William  Macewen. 
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See  Deaf- 


heart,  Rupture  and  Wounds  of 
the. — Rupture  of  the  heart  is  generally 
caused  by  severe  compression  of  the  thorax 
from  some  heavy  body  passing  over  it.  It 
is  not  infrequently  accompanied  by  rupture 
of  the  valves.  Death  takes  place  nearly 
always  directly  after  such  an  accident, 
either  from  the  shock  to  the  system,  or 
fi'om  blood  entering  the  pericardium  freely, 
and  thus  interfering  with  the  heart's  action. 

Wounds  of  the  heart  may  result  either 
from  an  external  penetrating  agent,  or 
^Tom  a  fractured  rib  or  sternum.  The 
latter,  however,  does  not  take  place  so  fre- 
quently as  the  similar  accident  in  the  case 
of  the  lung,  owing  to  the  better  protection 
of  the  pericardiac  cavity  in  the  chest.  Its 
consequences,  on  the  other  hand,  are 
much  more  serious,  and  for  all  practical 
porposes  wounds  of  the  heart,  whether 
produced  by  an  external  penetrating  agent 
or  by  fractured  bone,  may  be  considered 
together. 

These  wounds  are  generally  regarded 
as  necessarily  fatal,  and  though  a  large 
proportion  of  them  are  no  doubt  so,  yet 
recovery  takes  place  in  about  15  per  cent. 
As  in  ruptm'e  of  the  heart,  death  takes 
place  either  immediately  from  shock  or 
from  blood  entering  the  pericardium  and 
«o  impeding  the  contraction  of  the  mus- 
■cular  fibres,  or  secondarily  from  the  after- 
•consequences  of  the  wound.  Thus  death 
may  take  place  from  continued  haemorrhage 
•either  externally  or  into  the  surrounding 
tissue.  Or  it  may  take  place  as  a  result  of 
the  acute  pericarditis  and  myocarditis  set 
up  by  the  injury. 

The  nature  of  the  wound  does  not  ap- 
pear materially  to  affect  the  mortality, 
nor  does  the  part  of  the  heart  wounded. 
"Thus  the  average  of  fatality  remains 
nearly  equally  distributed  amongst  punc- 
tured, incised,  and  lacerated  wounds,  and 
the  same  is  true  whether  the  right  or  left 
ventricle  or  the  right  or  left  auricle  be 
wounded. 
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The  signs  of  a  wound  of  the  heart  are 
the  fact  of  a  wound  existing  in  its  inune- 
diate  neighbourhood,  the  occurrence  of 
external  haemorrhage  taking  place  from 
it,  and  the  signs  of  internal  haemorrhage, 
which  may  take  place  either  into  the  peri- 
cardium or  into  one  of  the  mediastina.  The 
pulse  is  small,  intermittent,  and  irregular. 
There  is  often  considerable  pain  over  the 
sternum,  and  much  dyspnoea,  though  these 
aj-e  not  constant.  The  dyspncea  does  not 
come  on  immediately,  but  is  generally  a 
later  sign  in  those  who  Kve  sufficiently 
long.  Auscultation  may  reveal  a  frictiojt 
sound  if  the  amount  of  blood  in  the  peri- 
cardium be  small,  but  more  frequently 
nothing  is  audible,  the  heart-sounds  being 
muffled  by  the  surrounding  blood. 

Treatment. — Rest  to  the  injured  part, 
so  far  as  Nature  herself  permits  it,  is  the 
most  important  element  in  the  treatment 
of  these  cases.  This  is  necessary  for  the 
prevention  of  haemorrhage,  both  internal 
and  external.  The  patient  should  lie  ab- 
solutely still  in  the  position  most  easy  to 
him,  no  food  or  stimulant  be  allowed  for  the 
first  twenty-four  hours,  and  after  that  only 
the  very  smallest  quantity  of  fluid  nourish- 
ment. Half  a  pint  of  milk,  with  a  very  small 
allowance  of  ice  to  suck,  is  generally  all 
that  is  required  for  three  or  four  days  after 
the  injury.  Small  venesections  may  be 
employed  with  advantage,  during  the  first 
few  days,  to  diminish  the  tendency  to 
haemorrhage  and  to  increase  the  coagula- 
bility of  the  blood,  if  they  can  be  done 
without  too  much  disturbing  the  patient. 
Cold  may  be  usefully  appHed  to  the  part, 
and  it  is  said  that  belladonna  and  digitalis 
administered  internally  have  also  a  certain 
value.  Much  trust,  however,  cannot  be 
given  to  these  drugs,  and  it  is  probable 
that  rest,  starvation,  and  smaU  bleedings 
have  a  much  more  powerful  influence  for 
good  than  any  drug.  H.  G.  Howse. 

HECTIC  FEVER  is  the  systemic  ex- 
pression of  a  continuous  wasting  or  ex- 
hausting process,  which  in  surgical  experi- 
ence is  so  frequently  suppurative  that  the 
common  term  '  suppurative  fever,'  though 
too  restrictive,  is  hardly  a  misnomer. 

Pathology.  —  Unlike  traumatic  and 
many  other  fevers,  hectic  is  not  produced 
~bj  absorption  into  the  blood  of  any  mor- 
bid matters.  It  may  be  due  to  a  pre- 
existent  state  of  over-action  and  excite- 
ment, sufficiently  intense  and  prolonged  to 
have  greatly  depressed  the  vital  powers ; 
to  defect  of  the  nutrient  powers,  preventing 
due  repair  of  the  blood ;  or  to  continued 
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subtraction  from  that  blood  of  its  protein 
elements,  through  some  disordered  excre- 
tion, or  by  means  of  suppuration.  Thus, 
acute  exhaustion,  as  from  nervous  shock 
or  haemorrhage,  is  expressed  by  prostra- 
tion, chronic  exhaustion  by  hectic.  There- 
fore the  names  of  all  the  diseases  that 
frequently  give  rise  to  this  fever  may  be 
omitted  here,  if  it  be  taken  that  all  sub- 
acute or  chronic  maladies,  attended  by 
pain,  sleeplessness,  inedia,  impairment  of 
the  assimilative  functions,  loss  by  the 
kidneys  of  albumen  or  sugar,  &c.,  are 
generally  accompanied  or  closely  followed 
by  hectic.  But  the  most  frequent  and 
common  cause  is  prolonged  suppuration; 
therefore,  as  strumous  and  tuberculous 
diseases  are  those  which  most  frequently 
induce  such  discharges,  and  as  persons  of 
such  diatheses  are  usually  feeble — in  other 
words  have  Httle  recuperative  power — so 
do  we  find  hectic  very  surely  developed  in 
stnmaous  and  tuberculous  affections  accom- 
panied by  pus-formation. 

Symptoms. — Since  the  morbid  action 
which  induces  hectic  operates  little  by  little 
throughout  a  considerable  period,  so  must 
the  advent  of  that  fever  be  very  gradual, 
its  first  onset  very  shghtly  marked.  Pro- 
bably a  sense  of  fatigue  and  weakness  on 
first  waking,  a  distaste  for  the  morning 
meal,  a  rather  rapid  and  small  pulse,  are 
the  first  signs.  Afterwards,  a  slight  loss  of 
flesh  wiU  be  noticeable,  and  the  pulse  be- 
comes irritable;  that  is  to  say,  while  the 
patient  is  at  rest  its  rapidity  is  normal  or 
nearly,  so,  but  any  excitement  or  exertion 
raises  it  by  ten  or  twenty  beats.  The  skin 
is  somewhat  dry  and  hot ;  this  is  at  first 
only  observed  in  the  evening.  Afterwards 
it  is  dry  throughout  the  day,  the  evening, 
however,  still  keeping  its  pre-eminence. 
Many  patients  are  at  that  time  chilly,  un- 
comfortable, and  often  thirsty  ;  the  tongue 
is  either  white,  slightly  furred,  and  feels 
sticky  in  the  mouth,  or  else  is  unnaturally 
red  and  irritable -looking.  The  rest,  at  all 
events  during  the  early  part  of  the  night, 
is  unbroken;  but  awakening  takes  place 
early,  and  the  patient  finds  his  night-dress 
and  the  bed-clothes  wet  with  perspiration. 

By  this  time  the  febrile  state  is  fairly 
established ;  the  emaciation  has  become 
pretty  strongly  marked ;  the  face,  frequently 
pale  and  transparent-looking,  flushes  very 
easily,  or  there  is  a  permanent,  sharply- 
defined  flush  about  the  cheeks,  the  rest 
being  pallid ;  the  redness  of  the  lips  is  often 
strongly  marked,  the  eyes  are  bright,  the 
sclerotic  brilliantly  white.  Morning  fatigue 
and  languor,  with  evening  irritabiUty  and 


excitement,  correspond  with  the  thermo- 
graph, which  shows  a  normal,  or  even  sub- 
normal, temperature  in  the  early  hom-s,  and 
a  rapid  rise  after  2  p.m.  Such  is  the  usual 
and  general  course,  but  occasionally  varia- 
tions occur,  probably  produced  by  some 
condition  of  the  digestive  system.  At  this 
time  the  tongue  is  usually  very  clean,  pre- 
senting a  lighter  or  more  pink-like  red  than 
is  normal.  The  appetite  is  very  variable 
and  capricious ;  sometimes  the  patient  eats 
well,  at  other  times  but  little;  requires 
much  tempting,  and  often,  after  selecting 
certain  viands  for  his  next  meal,  turns 
from  them,  when  set  before  him,  with  dis- 
gust. The  action  of  the  bowels  is  hkewise 
irregular,  the  stools  often  loose,  though  not 
large  in  amount ;  at  other  times  consti- 
pated. The  urine  is  pale,  rather  abundant, 
and  deposits  much  lithate  of  ammonia  ^ 
there  is,  too,  some  excess  of  sulphuric  acid 
and  chloride  of  sodium. 

If  the  exhaustive  process  and,  there- 
fore, the  fever  still  continues,  the  last 
stages  are  marked  by  obstinate  diarrhoea 
and  violent  night-sweating,  called  'colli- 
quative,' while  in  the  day  the  excessive  dry- 
ness of  the  skm  renders  it  rough  and  fur- 
furaceous.  Emaciation  is  extreme.  The 
joints  of  the  Umbs  come  to  be  larger  than 
the  mid  part  of  each  segment.  On  the 
trunk  the  bony  processes  become  sharp  and 
prominent ;  the  skin  over  them,  tightly 
stretched,  is  especially  liable  to  develop 
bed-sores.  The  pulse  is  very  small  and 
quick,  from  120  upwards ;  the  temperature, 
while  still  subject  to  periodic  elevations,  has 
a  tendency  in  the  intervals  to  fall  below 
normal.  In  tliis  stage  certain  viscera  may 
enlarge — the  liver  more  particularly,  and 
the  spleen — while  the  urine  exhibits  casts^ 
called  hyaline.  If  these  conditions  arise, 
the  skin  assumes  an  earthy  hue,  hardly 
icteroid,  even  though  the  Uver  be  much  in- 
volved. These  symptoms  mark  lardaceous 
disease,  which  is  chiefly,  if  not  entirely, 
associated  with  prolonged  suppuration. 
Throughout,  the  mind  remains  clear,  and, 
until  death  is  very  near,  free  from  delirium^ 
which  is  often  absent  altogether ;  although 
in  all  stages,  save  the  earliest,  the  patient 
is  not  infrequently  troubled  by  unpleasant, 
even  fr'ightful,  dreams,  from  which  he 
awakes  somewhat  confused. 

Treatment.  —  The  chief,  most  certain 
and  rapid  cure  of  hectic  is  removal  of 
its  cause,  either  by  healing  a  discharging 
sore  or  cavity,  or  by  ablation  of  diseased 
parts.  The  surgeon,  though  he  may  often 
have  witnessed  such  an  effect,  is  always 
charmed  to   see   how,   after   a   successfl^t 
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operation,  his  patient  rallies  from  even 
severe  hectic.  The  writer  has  more  than 
once  witnessed  this  result  when  lardaceous 
disease  was  already  somewhat  advanced. 

The  draining,  and  if  possible,  healing  of 
an  abscess,  the  removal  of  sequestra,  though 
perhaps  large  and  deep,  should  never  be 
neglected.  More  important  operations, 
especially  such  as  mutilate  to  a  greater  or 
smaller  extent,  viz.  excision  of  a  joint  or  am- 
putation, though  never  to  be  inconsiderately 
tmdertEiken,  must  not  be  evaded  until  too 
late.  In  many  cases  the  position  of  the 
disease  permits  of  no  such  measures,  and 
of  these  there  are  two  sorts  :  such  as  may 
get  well  if  life  can  be  prolonged  and 
strength  maintained,  and  such  as  must 
prove,  in  an  -uncertain  period,  fatal.  The 
treatment,  though  the  same  in  both,  is 
evidently  more  important  in  the  former  case. 
The  surgeon's  object  must  be  to  maintain 
strength,  and  so  lessen  fever.  Food  should 
be  of  the  most  nutritious  forms,  adminis- 
tered frequently  and  in  small  quantities, 
nor  should  it  be  at  any  time  intermitted  for 
any  long  period.  Stimidants,  in  moderate 
quantities,  are  generally  necessary.  To 
diminish  the  fever,  quinine  in  doses  of  from 
8  to  10  grains,  may  be  given  an  hour  be- 
fore the  periodic  rise.  Kairine  is  in  many 
cases  useful.  Sulphuric  acid  and  iron  are 
also  valuable.  If  these  check  the  fever 
they  will  also  diminish  the  night-sweats, 
and  for  this  latter  purpose  belladonna  or 
its  alkaloid  is  often  effectual,  as  also  is 
sponging  the  surface  with  hot  vinegar  and 
water.  When  diarrhoea  supervenes,  such 
astringents  as  kino  or  sulphuric  acid,  with 
spirits  of  chloroform,  cardamoms,  and 
tincture  of  opium,  may  be  administered. 
The  latter  drug  may  only  be  used  in  small 
doses,  as  it  augments  perspiration.  By 
such  means  we  may,  in  the  former  class 
of  case  above-mentioned,  prolong  life  until 
the  local  disease  heals,  or  at  all  events  we 
can  carry  out  our  duty  of  maintaining 
existence  as  long  as  possible. 

E.  Barwell. 

HEMERALOPIA.— This  term,  like 
nyctalopia,  has  been,  and  still  is,  used  in 
two  opposite  and  contradictory  senses. 
Some  writers  employ  it  to  denote  day- 
blindness,  and  others  wi^72-i-blindness. 
Most  modern  authors  use  it  in  the  latter 
sense ;  all  older  writers  in  the  former  sense, 
and  in  contradistinction  to  nyctalopia.  As 
Galen,  in  his  Hippocratic  lexicon,  defines 
*  nyctalopes '  to  be  those  who  are  blind  at 
night,  it  is  certain  that  the  original  meaning 
of  the  word  hemeralopia  was  dia^j-hlindnesSi 


and,  so  far  as  the  term  is  admissible  into 
modem  nomenclature,  it  should  continue 
to  be  used  in  this  sense.  Day-blindness 
usually  assumes  the  form  of  photophobia, 
or  dread  of  light,  and  is  commonly  depen- 
dent upon  inflammation  of  the  cornea, 
sclerotic,  or  iris.  See  Nyctalopia,  under 
Amblyopia.  J.  Tweedy. 

HEMIANOPSIA  denotes  an  absence 
of  one-half  of  the  visual  field.  It  is  also 
called  hemiopia.  See  Amblyopia;  Peri- 
metry. 


HEMIOPIA.    See  Hemianopsia. 

HERNIA  of  the  BLADDER. 

Cystocele. 


See 


HERNIA    CEREBRI.     See    Brain, 
Hernia  of  the. 

HERNIA,  Inflamed.— In  the  form  of 
rupture  so  named,  there  is  acute  or  sub- 
acute inflammation  of  the  interior  of  the 
hernial  sac,  and  of  its  contents.  The  con- 
dition, indeed,  is  essentially  that  of  acute 
peritonitis,  limited  to  the  parts  concerned 
in  the  protrusion.  The  following  are  among 
the  chief  causes  of  this  condition : — The 
pressure  of  an  ill-fitting  truss,  blows  upon 
the  part,  violent  exercise,  the  arrest  of  a. 
foreign  body  in  the  herniated  loop,  severe 
diarrhoea.  The  condition  is  much  more 
common  in  irreducible  than  in  reducible 
herniae,  and  in  small  ruptures  than  in  large.. 
It  is  especially  apt  to  occur  in  herniae  con- 
taining omentum.  Omentum  appears  to  be- 
more  readily  inflamed  than  gut,  and  its  lack 
of  elasticity  renders  it  less  able  to  with- 
stand the  effects  of  violence. 

The  commonest  seat  of  an  inflamed  her- 
nia is  a  small  irreducible  femoral  epiplocele.. 
On  examination,  tlie  mtlamed  parts  are 
found  to  be  red  and  cedematous.  The  sac 
will  probably  contain  no  fluid,  but  on  the 
surface  of  the  inflamed  serous  membrane 
will  be  many  flakes  of  lymph.  In  some 
cases,  however,  there  is  much  serous  fluid 
in  the  sac,  and  but  little  lymph  upon  the 
surface  of  the  membrane.  The  condition 
may  pass  on  to  suppuration,  and  the  sac- 
may  be  converted  into  an  abscess-cavity. 
As  a  rule  the  mischief  ends  in  resolution, 
and  the  involved  gut  or  omentum,  if  not 
already  irreducible,  is  found  to  have  become- 
fixed  to  the  sac  by  unyielding  adhesions. 

The  symptoms  in  this  form  of  hernia  are 
tolerably  pronounced.  The  tumour  is  irre- 
ducible, is  tense,  hard,  and  fijm,  is  the  seat 
of  much  pain,  and  is  extremely  tender.  If 
situated  in  the  groin,  the  pain  is  increased 
by  movement  of  the  limb.    The  skin  over 
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the  swelling  is  hot,  red,  and  oedematous.  The 
tumour  is  most  probably  dull  on  percussion, 
but  still  retains  an  impulse  on  coughing. 
There  is  some  malaise,  and  a  varying  degree 
of  fever.  There  will  probably  be  nausea  and 
possibly  vomiting,  but  in  any  case  the  lat- 
ter symptom  will  be  sUght.  There  may  be 
constipation,  but  it  will,  if  present,  not  be 
absolute.  There  is  no  marked  abdominal 
pain,  and  no  constitutional  depression. 

As  a  rule,  the  case  ends  favourably  in 
three  or  foiu:  days,  but  in  exceptional  in- 
stances the  inflammation  may  spread  to  the 
general  peritoneal  membrane,  or  the  gut 
may  become  acutely  inflamed  and  even 
gangrenous,  and  extensive  suppuration  may 
appear  in  the  sac. 

In  the  treatment  of  the  case,  absolute 
rest  in  bed  must  first  be  insisted  on.  The 
parts  should  be  so  adjusted  by  posture  as  to 
relax  as  far  as  possible  the  tissues  about  the 
hernia.  An  ice-bag  should  be  applied  to  the 
part,  or  a  proper  degree  of  cold  may  be 
maintained  by  Leiter's  tubes.  Opium  should 
be  given,  and  the  patient  placed  upon  a 
scanty  diet  of  fluid  nourishment  only. 

If  any  of  the  compUcations  arise  to  which 
reference  has  been  made,  they  must  be 
treated  in  the  usual  way. 

Frederick  Treves. 

HERNIA,  Irreducible,  is  a  morbid 
condition  of  a  hernia  in  which  the  contents 
of  the  sac  cannot  be  completely  replaced 
within  the  abdomen.  This  form  may  in- 
clude intestine  or  omentum,  alone  or  both 
together.  This  condition  does  not  give  rise 
to  symptoms  of  strangulation  or  of  obstruc- 
tion, although  it  frequently  causes  increased 
dyspeptic  flatulence.  It  is  due  occasionally 
to  non-recognition  of  the  lesion,  more  fre- 
quently to  neglect  on  the  patient's  part  to 
procure  a  well-fitting  truss. 

IrreducibiHty  may  depend  upon  causes 
situated — (a)  outside  the  sac,  due  to  the 
fibrous  structures  of  the  abdominal  walls ; 
(jb)  in  the  sac  itself,  as  seen  in  cases  where 
the  neck  is  much  narrowed  or  imduly 
thickened ;  or  (c)  in  the  very  large  ma- 
jority of  instances  it  is  referable  to  altered 
conditions  of  the  sac-contents.  These  are 
the  presence  of  fluid,  more  or  less  in 
amount,  in  the  sac,  so  that  no  weU-dkected 
pressure  by  taxis  can  be  exerted  upon  the 
solid  contents;  adhesions  between  the 
omentum  or  the  intestine  and  the  sac ; 
fibrous  adhesions  uniting  contiguous  por- 
tions of  the  omentum,  so  that  it  cannot  be 
unravelled ;  adhesion  of  a  coil  of  intestine ; 
adhesions  between  omentum  and  intes- 
tine ;  accumulation  of  fat,  or  fibroid  changes 


taking  place  in  the  omentum ;  hypertrophy 
of  the  mesentery ;  sudden  descent  of  a 
large  amount  of  intestine  or  omentum,  or 
both  together ;  fibrous  bands  passing  across 
the  sac;  and,  lastly,  the  anatomical  pecu- 
Harities  of  the  extruded  viscera,  which 
either  have  no  sac  at  all,  or  only  an  incom- 
plete  one,  as  in  hernia  of  the  caecum,  sig- 
moid flexure,  bladder,  «&c. 

Irreducible  hernias  are  most  commonly 
met  with  in  the  inguinal,  femoral,  and  imi- 
bihcal  varieties. 

In  the  inguinal  variety  of  hernia,  2*8 
per  cent,  are  irreducible  in  males,  and  in 
females  3*1  per  cent.  In  the  femoral  variety, 
the  protrusion  is  irreducible  in  males  to  the 
extent  of  15'o  per  cent.,  and  in  females  to 
that  of  25'2  per  cent.  In  both  varieties  of 
hernia,  the  right  side  is  that  on  which  it  is 
most  commonly  irreducible.  In  females, 
this  holds  good  positively  and  relatively ; 
in  males,  hernia  of  the  left  side  shows,  in 
later  hfe,  a  sHghtly  increased  tendency  to 
become  irreducible. 

The  contents  of  irreducible  hernias  are 
usually  omentum,  the  intestine  being  rarely 
irreducible ;  so  that  uTeducible  intestine 
amounts  in  inguinal  herniae  to  only  1*6  per 
cent.,  and  in  femoral  herniae  to  '3  per  cent. 
of  all  cases  of  irreducible  hernia.  This 
condition  of  hernia  is  liable  to  become  in- 
flamed, incarcerated,  or  strangulated ;  and 
cases  have  also  been  described  in  which  the 
irreducible  intestine  has  been  ruptured  by 
blows  and  falls. 

The  symptoms  of  irreducible  hernia  are 
those  referable  to  ruptures  generally,  only 
largely  increased.  Beyond  these  symptoms 
are  those  of  coUc,  constipation,  and  incon- 
venience from  the  size  and  weight  of  the 
hernia.  There  is  no  limit  to  the  size  which 
irreducible  herniae  may  attain,  varying  as 
they  do  from  that  of  a  small  walnut  to 
one  involving  a  large  part  of  the  intestines 
and  omentum. 

As  irreducible  hernia  leads,  apart  from 
local  inconvenience  and  dyspepsia,  to  more 
serious  morbid  conditions,  its  treatment 
should  be  carefully  watched.  In  all  cases 
instrumental  support  must  be  given,  not 
only  to  procure  reduction  of  the  mass  if 
possible,  but  also  to  prevent  increase  of  the 
hernia  and  its  consequent  dangers.  In  the 
majority  of  cases,  complete  reduction  may  be 
looked  for  by  the  appHcation  of  well-fittmg 
trusses,  assisted  by  the  cordial  co-operation 
of  the  patients.  By  the  constant  pressure 
of  hollow-padded  trusses,  gradual  absorp- 
tion of  the  omental  fat  and  adhesions  is 
effected,  so  that  after  wearing  instruments 
for  a  longer  or  shorter  time  the  mass  be- 
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comes  so  diminished  in  bulk  that  it  can  be 
easily  reduced.  This  reduction  may  take 
place  gradually  or  suddenly. 

If  the  presence  of  fluid  in  the  sac  be  the 
cause  of  irreducibihty,  this  may  be  evacu- 
ated by  tapping,  when  the  contents  are  in 
some  cases  capable  of  reduction. 

Irreducible  omentum  may  be  removed 
by  operation,  and  at  the  same  time  the 
sac  should  be  excised.  This  operation  is 
not  without  danger,  for  several  fatal  results 
have  been  recorded. 

Irreducible  intestine  should  be  treated 
by  suspensory  bags,  or  by  hollow-padded 
trusses  having  rim  plates,  the  interval  being 
filled  in  with  chamois  leather,  so  as  to  in- 
crease their  depth  without  increasing  their 
weight. 

Hemise  of  the  bladder  or  large  intestine, 
which,  by  the  nature  of  their  anatomical 
relations,  are  frequently  irreducible,  must 
be  treated  by  palliative  measures  of  sup- 
port, by  strong  suspensory  bags,  or  hollow- 
padded  trusses  with  rim  plates.  See 
Trusses. 

The  plan  of  attempting  reduction  of  old 
irreducible  hernia  by  long  confinement  to 
bed  and  restricted  diet,  so  as  to  lessen  the 
amount  of  fat  in  the  omentimi  or  mesen- 
tery, has  been  recommended.  The  applica- 
tion of  ice  is  sometimes  followed  by  reduc- 
tion, the  result  as  much  of  the  steady, 
persistent  pressure  of  the  ice  as  of  the 
physiological  efiects  of  cold. 

John  Langton. 

HERNIA,  Obstructed  or  Incarcerated. 
In  this  form  of  rupture  there  is  a  hin- 
drance to  the  return  of  the  bowel  into  the 
abdomen,  and  an  obstacle  to  the  passage 
of  its  contents.  The  loop  of  intestine 
in  the  hernia  becomes  blocked  up  with 
fsBcal  matter,  and  a  certain  amount  of  ob- 
struction is  thus  produced.  This  blocking 
is  brought  about  either  by  a  slight  increase 
in  the  degree  of  constriction  to  which  the 
loop  is  subjected,  or  by  a  sluggish  move- 
ment of  the  intestinal  contents,  or  by  an 
increase  in  the  quantity  of  those  contents 
and  in  their  consistence.     The  condition  is 

I  most  usually  seen  in  cases  where  a  part  of 
the  colon  is  involved  in  the  rupture,  and  is 
comparatively  rare  in  forms  of  hernia  other 
than  the  imibiUcal.  A  loop  of  small  intes- 
tine can  scarcely  be  the  seat  of  obstruction 
in  the  present  sense  of  the  term.  The 
contents  of  that  bowel  are  fluid,  and  it  is 
hardly  intelligible  how  a  loop  of  small  in- 
testine can  become  blocked  by  gas  or  fluid. 
The  contents  of  the  lower  Ueum  have  often 
the  consistence  of  soft  faeces,  and  a  hernia 


containing  a  portion  of  this  segment  of  the 
bowel  may  be  the  seat  of  an  incarceration. 
I  The  so-called  obstructed  herniae  of  small 
intestine  would  be  more  properly  classed  as 
hemise  the  seat  of  a  slight  degree  of  stran- 
gulation. 

The  tumour,  in  cases  of  obstructed  or 
incarcerated  hernia,  is  increased  in  size, 
is  tense,  is  tympanitic  in  some  cases,  and 
dull  and  doughy  to  the  touch  in  others.  It 
is  seldom  markedly  tender,  although  it  may 
be  the  seat  of  much  pain.  Often  the 
swelling  can  be  partially  emptied  by  pres- 
sure, or  its  outline  may  be  altered  by  the 
same  means.  Unlike  the  tumour  in  stran- 
gulation, there  is  an  impulse  on  coughing, 
and  although  the  mass  is  irreducible,  it  is 
not  so  hard  and  unyielding  as  it  is  in  the 
more  serious  condition. 

The  constitutional  symptoms  are  those 
of  severe  constipation.  There  is  nausea, 
and  possibly  vomiting.  The  vomiting  is 
never  alarming,  is  never  feculent,  and  is 
often  quite  insignificant.  There  is  consti- 
pation, but  it  is  not  usually  absolute,  and 
flatus  is  often  passed.  There  is  some  dis- 
tension of  the  abdomen,  but  no  grave  ab- 
dominal pain.  The  tongue  is  coated,  the 
appetite  is  lost ;  the  pulse  may  be  enfeebled. 

There  is,  however,  no  marked  constitu- 
tional depression,  as  in  strangulation,  and 
indeed  the  condition  present  could  only  be 
confused  with  strangulation  in  the  old  and 
cachectic. 

It  wiU  generally  be  found  that  the 
patient  is  liable  to  constipation;  that  he 
has  been  constipated  for  some  time  before  the 
hernia  has  become  obstructed ;  or  that  he 
has  been  the  subject  of  flatulent  dyspepsia, 
or  of  some  kindred  intestinal  disturbance. 

The  treatment  is  simple.  The  patient 
must  lie  in  bed.  An  ice-bag  may  be  ap- 
plied to  the  tmnour,  or  the  swelling  may  be 
emptied  as  far  as  possible  by  manipulation. 
If  there  be  much  pain,  opium  may  be  given 
in  small  doses.  The  diet  should  be  scanty, 
and  composed  of  small  quantities  of  fluid 
nourishment  only.  An  enema  should  be  at 
once  administered,  and  repeated  several 
times  if  necessary.  As  soon  as  the  local 
and  general  symptoms  are  less  lu-gently 
marked,  a  dose  of  castor  oil  may  be  given. 
Fredeeick  Treves. 

HERNIA,  The  Radical  Cure  of.— In 

the  Jacksonian  prize  essay  of  the  Royal 
CoUege  of  Surgeons  of  18G2,  the  writer 
was  the  first  to  demonstrate  by  the  results 
of  sixty  cases  of  inguinal  hernia  the  neces- 
sity, in  the  operation  for  radical  cure,  of 
closing  up  not  only  the  neck  and  cavity  of 
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the  sac,  but  also  the  deep  ring,  the  sides  of 
the  inguinal  canal,  and  the  pillars  of  the 
superficial  ring ;  and  he  accomplished  these 
objects,  in  cases  of  reducible  hernia,  by  the 
use  of  one  common  ligature  appHed  in  a 
peculiar  way.  Since  that  date  he  has  used 
in  240  cases  a  stout  silvered  wire  Hgature, 
>  applied  subcutaneously  as  described  in  the 
-  following  pages,  with  the  results  of  about 
20  per  cent,  of  failures  and  only  two  deaths. 
Two  hundred  of  these  cases  were  operated 
upon  successively  without  a  single  death. 

Since  the  introduction  of  the  more  com- 
plete appUcation  of  the  antiseptic  method, 
rendering  the  dangers  of  operation  less  and 
the  success  more  certain,  the  author  has 
applied  his  operation,  modified  as  required, 
to  cases  of  uTeducible  hernia,  and  also  to 
strangulated  herniae  after  herniotomy.  In 
such  cases  the  sac  must  necessarily  be 
opened  to  obtain  access  to  its  contents, 
the  removal  of  a  portion  of  omentum  is 
frequently  required,  and  the  risks  of  the 
operation  are  considerably  increased. 

In  his  address  on  Surgery  to  the  British 
Medical  Association  at  King's  College  in 
1873,  the  writer  advocated  the  ligature  of 
the  deep  hernial  apertm'e  and  the  sac  at 
and  during  the  operation  for  strangulated 
hernia,  after  the  bowel  (not  too  much 
damaged)  had  been  returned  and  a  portion 
of  the  omentum  (if  necessary)  entirely  re- 
moved. On  that  occasion  a  patient  was 
exhibited  upon  whom  this  proceeding  had 
been  successfully  adopted.  Since  that  time 
he  has  operated  under  spray  in  thirty  cases 
of  inguinal  hernia  with  three  deaths,  and  in 
eleven  cases  of  strangulated  inguinal  hernia 
with  one  death.  In  some  of  these  the  sac 
was  tied,  twisted,  and  wired  or  tied  across 
in  several  places,  but  in  the  majority  the 
sac  was  entirely  removed  after  hgature  of 
its  neck.  In  many,  a  stout  piece  of  carbol- 
ised  kangaroo-  or  ox-tendon  has  been  em- 
ployed instead  of  ^vire,  but  applied  in  the 
same  way  as  had  been  done  in  his  earher 
attempts  at  the  radical  cure  with  ligature - 
thread  and  compress. 

A  similar  operation  has  been  performed 
by  him  in  twenty  cases  of  crural  hernia, 
fourteen  of  which  were  cases  of  strangula- 
tion and  three  of  irreducible  hernia,  with 
one  death  and  one  failure. 

Some  of  the  modern  operators  for  the 
radical  cure  of  inguinal  hernia  have  de- 
voted their  attention  chiefly  to  the  closure 
of  the  pillars  of  the  superficial  ring,  either 
by  applying  subcutaneously  catgut,  gold,  or 
silver  sutures,  closing  the  skin  over  them, 
and  leaving  them  in  permanently,  or  for  as 
long  a  period  as  the  tissues  will  retain  them. 


Some  have,  to  all  appearance,  fancied  that 
thereby  they  have  effected  an  improvement 
and  an  important  modification  in  the  di- 
rection of  simpHcity  upon  the  writer's 
method. 

Mr.  Spanton  has  proposed  and  prac- 
tised a  method  of  closing  the  canal  in 
reducible  cases,  which  is  in  its  way  very 
ingenious — viz.  by  the  use  of  an  instrument 
like  a  corkscrew,  appHed  upon  the  pillars 
over  and  around  the  fore-finger  invaginated 
into  the  canal,  and  left  there  until  union 
has  taken  place.  Others  have,  with  greater 
effect,  directed  attention  chiefly  to  securing 
the  neck  of  the  sac  at  the  internal  ring  by 
what  is  called  the  o;pen  method.  For  this 
purpose  an  incision  along  the  whole  length 
of  the  canal  down  to  the  sac  is  practised, 
usually  under  the  carbolic  spray.  Then  the 
sac  is  opened  and  its  neck  is  carefully 
separated  from  the  spermatic  cord  and  tied 
with  catgut.  At  the  same  time  some  sur- 
geons remove  the  sac  altogether ;  others  are 
content  wdth  twisting  and  stitcliing  it  up. 
In  irreducible  cases  the  sac  is  opened,  the 
adhesions  separated,  and  the  omentum,  if 
necessary,  removed.  The  remaining  steps 
of  the  operation  vary  with  the  individual 
operator,  nor  would  it  be  within  the  scope 
of  this  article  to  do  more  than  mention  the 
names  of  the  surgeons  who  have  lately 
been  working  for  the  improvement  of  this 
department  of  surgery. 

Professor  Annandale  of  Edinburgh,  Pro- 
fessor Stokes  of  Dublin,  and  Mr.  Mitchell 
Banks  of  Liverpool  have  done  good  work 
in  this  direction.  These  surgeons  stitch  up 
the  pillars  of  the  superficial  opening  either 
with  catgut,  wire,  or  silk  cord.  In  some  of 
his  later  cases  Mr.  Banks  has  included 
the  conjoined  tendon,  thereby  approaching 
nearer  to  what  the  author  considers  to  be 
an  essential  step  towards  the  production  of 
a  radical  closure  of  the  canal.  A  similar 
plan  has  been  followed  by  Sir  William 
MacCormac.  This  kind  of  operation  has 
been  done  abroad,  according  to  Tillanus  of 
Amsterdam,  in  numerous  cases,  and  also 
by  M.  Reverdin  of  Geneva. 

It  is  very  difficult,  from  the  nature  of 
the  case,  to  obtain  rehable  statistics  of 
the  deaths  following  the  open  method  of 
operation.  Still  more  difficult  is  it  to  get 
at  the  real  results  as  to  a  radical  cure. 
M.  Tillanus  gives  11  per  cent,  of  deaths  as 
the  result  in  the  numerous  cases  he  has 
collected.  The  death-results  of  the  recent 
operations  by  the  open  method  are  very 
difficult  to  obtain.  Some  of  the  cases  ope- 
rated on  by  the  writer  have  been  very 
large,  and  so  have  some  pubUshed  by  An- 
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oandale,  Banks,  and  others.  The  size  of 
the  rupture  does  not  seem  to  influence  the 
mortality  as  much  as  might  be  supposed. 

We  may  conclude,  however,  that  11  to 
12  per  cent,  of  deaths  even  is  too  great  a 
mortality  to  render  the  open  method  at- 
tractive. No  doubt,  in  correspondence  with 
all  analogy,  the  mortality  will  decrease  as 
surgeons  become  more  skilful  and  dexterous 
in  manipulation,  and  the  number  of  cases 
multiplies.  We  may  also  conclude,  from 
ample  experience,  that  too  much  reliance 
cannot  safely  be  placed  upon  ensuring  the 
complete  efiect  of  any  kind  of  antiseptic 
dressings.  The  region  to  which  they  are 
applied  is  a  very  difficult  one  upon  which 
to  fix  and  retain  the  dressings  free  from 
septic  infection,  and  a  limited  size  of  the 
wound  is  of  considerable  importance  from 
this  point  of  view. 

Selection  of  Cases  and  Modes  of 
Operation. — The  experience  of  nearly  400 
cases  of  operation  for  hernia  (from  April 
1858  to  February  1885)  has  shown  the 
virriter  that  hernial  cases  differ  so  much 
from  each  other — even  those  classed  neces- 
sarily under  the  same  names — that  modifi- 
cations and  variations  of  the  operations  for 
the  radical  cure  are  absolutely  necessary  to 
accomplish  fully  the  purposes  of  the  sur- 
geon. Thus :  1.  For  simple  reducible  in- 
guinal hernia,  which  resists  the  curative 
effects  of  careful  and  continued  truss-pres- 
sure, the  subcutaneous  method  of  applying 
a  thick  silver  wire  to  the  sides  of  the 
•canal,  rings,  and  sac  is  most  suitable,  both 
because  of  its  successful  results — viz.  240 
selected  cases  of  operation,  9  of  which  were 
double,  and  11  second  operations,  with  (as 
far  as  could  be  followed)  40  failures  (18  to 
20  per  cent.) ;  and  because  of  its  safety, 
■only  2  deaths  having  occurred,  1  from 
tetanus  and  1  from  peritonitis,  set  up  in- 
dependently of  the  operation.  Two  hun- 
dred consecutive  operations  by  this  method, 
without  special  antiseptic  precautions, 
were  performed  by  the  author  without  a 
single  death.  A  modification  of  this  (used 
in  young  children),  consisting  in  the  em- 
ployment of  two  pins  instead  of  wire,  has 
been  used  in  48  cases  more,  with  7  failures 
and  2  deaths,  1  from  erysipelas  and  1  from 
peritonitis.  For  some  years  these  were  ex- 
clusively the  hernia  operations  practised  by 
the  \vriter,  and  no  cases  were  operated  on 
except  those  of  reducible  and  uncomplicated 
hernia. 

2.  Cases  of  reducible  inguinal  hernia 
in  which  the  omentum  was  troublesome, 
slipping  down  under  the  truss  and  dilating 
the  canal  progressively.   In  these  the  omen- 


tum and  sac  have  been  altogether  removed 
under  spray  and  antiseptic  precautions,  and 
wire,  tendon,  or  catgut  has  been  used  for 
ligature.  This  operation  has  been  per- 
formed in  16  cases,  of  which  1  died,  all  the 
rest  being  successful. 

3.  Cases  of  irreducible  inguinal  hernia 
incarcerated  by  adhesions  or  changes  in  the 
omentum,  in  which  catgut  or  tendon  has 
been  used  for  ligature,  the  adhesions  de- 
tached, and  the  sac  and  omentum  removed. 
Of  these  there  have  been  14  cases,  with 
2  deaths,  but  no  failures. 

4.  Cases  of  strangulated  inguinal  her- 
nia resisting  taxis  under  anaesthetics,  in 
which,  under  spray,  and  after  the  ordinary 
operation  for  strangulation,  the  sac  has 
been  tied  close  up  to  the  deep  ring  and  re- 
moved, with  or  without  a  portion  of  omen- 
tum, and  the  inguinal  canal  closed  with 
wire,  catgut,  or  tendon.  Of  these  there 
have  been  11  cases  operated  on  by  the 
writer,  with  1  failure  and  1  death  from 
peritonitis,  the  latter  resulting  from  the  in- 
jury inflicted  on  the  bowel  by  the  strangu- 
lation and  not  from  the  operation. 

In  reviewing  the  foregoing  it  will  be  seen 
that  the  mortality  increases  clearly  with  the 
severity  of  the  case,  and,  therefore,  of  the 
operation ;  and  that  the  result  has  depended, 
to  a  considerable  degree,  upon  the  extent  of 
interference  with  the  integrity  of  the  parts 
concerned  in  the  operation.  The  nature  of . 
the  means  adopted  in  the  operation,  the 
method  of  it,  and  the  careful  selection  of 
cases  fit  for  the  operation,  are  shown  to 
have  some  influence  by  the  result  of  seven- 
teen reducible,  but  otherwise  unselected 
cases,  operated  on  by  the  writer's  earlier 
and  abandoned  method  with  common  liga- 
ture-twine and  boxwood  compress,  in  the 
course  of  which  suppuration,  as  a  rule,  oc- 
curred— viz.  17  cases  with  8  failures  and 
1  death  ;  and  also  in  the  pin  method,  now 
rarely  used,  48  cases  (1  double)  -with  7  fail- 
ures and  2  deaths.  Something  considerable, 
too,  must  be  allowed  for  improved  manipu- 
lation and  dexterit}'-  in  operating  in  the  later 
cases,  and  for  matured  judgment  and  ex- 
perience— as  in  all  other  operations. 

Writer's  Percentage  of  Successful  Cases. 
It  comes  out  clearly  that,  in  this  operation, 
the  greater  number  of  failures  declare  them- 
selves during  the  first  two  years  after  the 
operation.  If  the  operation  is  not  properly 
done,  or  from  some  other  cause,  the  return 
is  evident  when  the  patient  removes  his 
truss  or  ceases  to  wear  it.  Consequently,  in 
estimating  results,  the  writer  has  left  out 
all  cases  which  have  not  been  cured  for  two 
years.    He  has  been  able  to  follow  (out  of 
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a  total  of  339  cases  of  the  variously  modified 
subcutaneous  operation)  96  cases,  all  of 
Tnore  than  two  years'  duration  after  opera- 
tion.    The  longest  was  twenty-five  years 

.  after  operation,  and  this  was  a  case  of  very 
large  rupture,  with  no  truss  worn  after. 

j  Twenty  have  been  examined  more  than  ten 
years  afterwards,  and  the  rest  at  various 

'  periods  above  two  years.  In  59  cases  there 
has  been  a  return  of  the  rupture  to  a  greater 
or  less  extent,  usually  before  the  end  of  two 
years.  In  152  other  cases  the  patients  are 
known  to  be  cured  up  to  and  below  two 
years  after  operation.  The  proportion  of 
successful  cases  in  339  instances  of  the  sub- 
cutaneous operation  is  calculated  at  from 
73  to  82  per  cent. 

The  number  of  deaths  in  the  339  cases 
was  five,  one  of  which  was  from  tetanus,  and 
one  from  causes  quite  unconnected  with  the 
operation.  The  other  deaths  were  from 
erysipelas,  peritonitis,  and  pyaemia.  Two 
hundred  and  twenty  subcutaneous  wire 
operations  were  consecutively  performed 
without  a  single  death,  and  in  240  wire 
operations  there  were  only  two  deaths. 

Operations  for  the  Eadical  Cure  of 
Inguinal  Hernia. — The  instruments  used 
by  the  writer  for  these  operations  are  a 
small  scalpel  or  tenotomy  knife,  and  a  stout 
curved  semicircular  needle  on  a  strong 
handle.  The  concave  surface  of  the  needle 
should  be  flat,  the  other  rounded.  The  point 
must  be  sharp,  but  the  tapering  shoulders  of 
it  not  sharp  enough  to  cut,  but  only  to  spht 
the  tissues.  Both  should  be  steeped  in  car- 
boHc  lotion  (1-20)  and  plentifully  oiled  with 
carbolic  oil  (1-5).  In  most  of  the  writer's 
operations  thick  copper-wire,  silvered,  one 
foot  and  a  half  long,  has  been  used  to  close 
the  canal  and  rings — wire  thick  enough  not 
to  cut  through  the  compressed  structures 
too  quickly,  and  not  so  thick  as  to  be 
inflexible ;  each  end  should  be  bent  into  a 
well-made  hook.  Latterly,  however,  he  has 
used  a  stout  piece  of  kangaroo-  or  ox-tendon, 
weU  soaked  in  carboHc  oil  for  a  month  at 
least  before.  It  is  applied  exactly  in  the 
same  manner  as  the  wire,  but  tied  in  a  sur- 
geon's knot  instead  of  the  twist  of  the  wire. 
He  cannot  yet  speak  positively  as  to  the 
respective  advantages  of  these  two  methods. 
The  tendon  is  better  than  catgut,  as  it  is 
more  pliable  and  does  not  untwist.  It  pos- 
sesses the  undoubted  advantage,  lil^e  pre- 
pared catgut,  of  not  requiring  removal  sub- 
sequently, and  of  maintaining  its  hold  of  the 
closed  structures  until  the  adhesions  and 
fibrinous  effusion  set  up  to  replace  it  are 
permanent  and  resisting.  The  wire  sets  up 
more  solid  effusion  and  granulation  in  the 


track  of  its  passage,  and  keeps  open  a 
straight  drain  for  the  escape  of  any  fluid 
effusion,  but  it  necessitates  removal  after  a 
week  or  ten  days,  and  frequently  a  second 
administration  of  antesthetics. 

The  patient  being  anaesthetised  and 
laid  on  his  back,  with  the  shoulders  raised 
and  knees  drawn  up  to  relax  the  groin 
structures,  and  the  pubes  and  genitals  shaved 
and  weU  washed  with  a  1-20  carbohc  solu- 
tion, a  vertical  incision  about  three-fourths 
of  an  inch  long  is  made  through  all  the  in- 
tegumentary structures  about  one  inch  below 
the  pubic  spine.  Sometimes,  in  old  cases 
which  have  worn  a  truss,  the  superficial  ex- 
ternal pudic  vessels  require  ligatures  at  both 
ends  after  being  divided.  The  edges  of  the 
cut  are  then  detached  from  the  deeper 
tissues  with  the  handle  of  the  knife ;  the 
forefinger  purified  and  dipped  in  carboHsed 
oil,  is  passed  through  the  cut,  and  made 
to  invaginate  the  deeper  coverings  and  the 
sac  (if  scrotal)  as  far  up  the  canal  as  the 
deep  ring  or  hernial  opening.  Then,  by 
hooking  forward  the  finger,  the  thickish 
muscular  border  of  the  internal  obhque 
muscle  is  raised,  and  the  finger  is  pressed 
inwards  so  as  to  pass  behind  the  edge  of 
the  conjoined  tendon,  raising  it  well  for- 
ward. The  curved  needle  is  then  passed 
along  the  conca^dty  of  the  hand  till  its 
point  is  felt  at  the  tip  of  the  finger,  when 
it  is  pushed  through  the  resisting  struc- 
tures untU  its  point  is  seen  to  raise  the 
yielding  skin  of  the  groin  at  the  level  of  the 
deep  ring.  This  skin  is  now  drawn  inwards 
towards  the  median  line,  and  the  needle 
pushed  through  it.  Then  the  hook  of  the 
wire  (if  wire  be  used),  or  the  end  of  the 
ligatm-e  (if  tendon  or  catgut  be  used),  is 
passed  through  the  eye  of  the  needle  and 
drawn  do^vn  through  both  the  groin  and  the 
scrotal  punctures  and  detached.  The  in- 
vaginating  forefinger  is  then  shifted  out- 
wards and  placed  behind  the  centre  of 
Poupart's  ligament,  pushing  inwards  the 
cord,  so  as  to  feci  distinctly  the  groove 
formed  by  Poupart's  ligament.  The  latter 
is  then  lifted  well  forwards  and  kept  away 
from  the  iliac  vessels,  which  lie  directly 
behind  it.  The  needle  is  again  passed  along 
the  concavity  of  the  finger  to  its  point  and 
through  Poupart's  ligament.  When  seen 
to  raise  the  skin,  the  latter  is  drawn  out- 
wards until  the  needle-point  can  be  passed 
through  the  same  aperture  as  in  the  previous 
stage.  The  needle  is  then  withdrawn, 
carrying  the  other  end  of  the  ligature  or 
wire  through  the  scrotal  puncture.  If  wire 
be  used,  a  loop  must  be  left  protruding 
through  the  groin  puncture. 
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The  deep  coverings  of  the  cord  below  the 
superficial  ring  are  next  pinched  up  by  the 
finger  and  thumb — and  with  them  the  sac 
of  the  hernia,  if  present — at  the  scrotal 
opening.  The  spermatic  duct  is  to  be  here 
carefully  felt  and  distinguished,  and  the 
needle  passed  in  front  of  it  at  one  side  of  the 
scrotal  puncture  and  out  at  the  other ;  one 
end  of  the  Hgature  or  wire  is  then  passed 
through  its  eye,  drawn  back  with  it,  and 
detached.  If  wire  is  used  there  will  now 
be  a  loop  above  at  the  groin  puncture,  and 
two  loose  ends  below  at  the  scrotal  incision. 
The  wire  must  then  be  pulled  upon  so  as  to 
be  straightened  out  between  the  loop  and 
the  ends,  where  two  twists  are  to  be  made 
and  the  loop  drawn  up  so  as  to  invaginate 
and  compress  all  the  tissues ;  the  wire  is  then 
finally  twisted  down  at  the  loop  end  into 
the  groin  puncture.  With  the  tendon  liga- 
ture all  that  is  needed  is  to  tie  firmly  to- 
gether the  two  ends  protruding  through  the 
scrotal  incision  in  a  true  surgeon's  knot,  and 
to  cut  off  the  ends  within  the  incision,  stitch 
np  the  upper  part  of  the  incision  if  it  gapes, 
and  put  a  few  horse-hairs  for  drainage  into 
the  lower  part.  If  wire  is  used,  the  ends  are 
bent  upwards  to  the  loop,  passed  through  it, 
and  fastened  by  a  single  bend,  the  ends 
being  cut  off  short.  The  patient  is  then  put 
to  bed  in  the  sitting  posture,  with  the  knees 
drawn  up  over  a  bolster,  and  fed  on  milk 
and  beef-tea  for  a  few  days. 

It  will  be  observed  that  the  steps  of  the 
operation  are  essentially  the  same  whether 
wire  or  tendon  be  used  as  the  retaining 
medium,  the  nature  of  the  material  employed 
requiring  a  Httle  modification  of  the  process. 
The  wire  may  be  withdrawn  after  a  week, 
ten  days,  or  a  fortnight,  according  to  the 
amount  of  action  set  up.  Usually  there  is 
very  little  discharge,  and  the  wire  comes 
away  with  Httle  trouble.  The  two  ends  are 
untwisted  and  stretched  straight,  and  the 
loop  pulled  upon.  The  two  parts  of  the 
wire  lie  usually  in  the  same  track,  having 
slowly  ulcerated  through  the  tissues  and  left 
granulations  behind  them,  which  close  up 
firmly  by  a  deep  cicatrix  the  compressed 
and  twisted  tissues.  The  tendon  remains  in 
the  tissues,  and  holds  them  together  until 
the  solid  effusion  which  ensues  absorbs  and 
replaces  the  hgature.  Upon  the  perfection 
of  this  process  depends  the  pennanency  of 
the  cure. 

By  this  operation  the  valvular  arrange- 
ment of  the  sides  of  the  normal  inguinal 
canal  is  restored  by  the  union  of  the  con- 
joined tendon  with  the  edge  of  the  deep  ring, 
the  internal  pillar  of  the  superficial  ring, 
and  with  the  fascia  transversalis  and  deeper 


fibres  of  Poupart's  ligament.  This  union 
occurs,  if  the  operation  be  well  managed, 
close  up  to  the  deep  ring,  and  involves  its 
structures  also.  The  obhquely  placed  Hga- 
ture embraces  both  the  invaginated  sac,  the 
deep  ring,  the  canal,  and  the  superficial 
ring.  The  inner  Hmit  of  the  ligature  is  the 
edge  of  the  sheath  of  the  rectus,  the  outer 
Hmit  is  Poupart's  ligament.  In  the  niune- 
rous  operations  now  performed  no  trouble 
has  ever  been  experienced  with  the  epi- 
gastric artery.  It  yields  easily  to  pressure, 
and  cannot  be  punctured.  If  included  in 
the  Hgature,  it  becomes  obHterated  without 
further  trouble.  The  iHac  vessels  are 
avoided  by  Hfting  up  Poupart's  Hgament 
weU  on  the  finger,  and  by  keeping  the 
needle  weU  in  front  of  the  fimger.  The 
writer  has  never  had  trouble  of  any  kind 
from  this  source  in  aU  his  experience,  now 
very  considerable. 

Modifications  of  the  Operation. —  In 
cases  in  which  it  is  thought  desirable  to 
open  and  remove  the  sac,  with  or  without 
removal  of  the  omentum,  the  scrotal  inci- 
sion is  carried  upwards  as  far  as  the  super- 
ficial abdominal  ring,  and  through  aU  the 
intervening  structures  down  to  the  sac 
itself.  The  sac  is  carefully  looked  for  and 
drawn  out  of  the  wound,  great  care  being 
taken  in  detaching  it  from  the  spermatic 
duct,  which  is  closely  connected  with  and 
often  totaUy  invested  by  it.  The  fingers, 
forceps,  and  the  handle  of  the  knife  are  the 
safest  instruments  to  employ.  If  it  be  neces- 
sary to  use  the  point  of  the  knife,  the  incision 
should  be  always  vertical — i.e.  in  the  direc- 
tion of  the  duct,  which  it  is  desirable  to 
avoid,  and  never  across  it.  The  sac  should 
be  graduaUy  enucleated,  and  its  fundus  de- 
tached from  the  tunica  vaginalis  and  drawn 
out.  An  opening  to  admit  the  finger  should 
then  be  made,  and  any  omentum  which  may 
He  in  the  sac  is  thus  brought  into  view. 
The  ftmdus  of  the  sac  is  then  Hfted  up  and 
held  at  right  angles  to  the  trunk,  while 
the  finger  of  the  surgeon  feels  carefully  for 
the  deep  abdominal  opening.  The  sac  is 
then  isolated  as  far  up  as  this  point,  which 
is  easily  done  through  the  dilated  super- 
ficial ring.  If  difficulty  be  experienced,  the 
upper  fibres  of  this  ring — i.e.  the  inter- 
columnar — are  to  be  cut  to  a  limited,  but 
sufficient  extent,  to  aUow  of  a  complete  in- 
vestment of  the  neck  of  the  sac  with  the 
Hgature.  If  there  be  a  process  of  the 
omentum  which  it  is  desirable  to  remove, 
this  should  be  first  dealt  with.  AU  adhe- 
sions to  the  sac,  whether  of  omentmn  or 
bowel,  which  can  be  easily  separated,  should 
be  first  detached ;  then  the  omentum,  held 
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firmly  by  the  assistant,  should  be  spread 
out  and  examined.  A  small  curved  suture- 
needle,  armed  with  the  thinnest  catgut, 
should  be  passed  under  the  vessels  which 
are  seen  in  the  omentum  separately,  and 
these  should  be  tied,  the  ends  of  the  catgut 
being  cut  close.  Then,  the  deeper  part  of 
the  omentum  being  still  held  firmly,  the 
portion  of  it  which  is  beyond  the  ligatures 
should  be  cut  off  with  the  scissors.  Any 
oozing  points  should  be  tied  carefully  with 
the  catgut,  and  the  part  exposed  to  the  air  to 
see  if  there  be  more  oozing.  The  omentum 
is  then  allowed  to  return  into  the  abdominal 
cavity. 

The  sac  is  next  dealt  with.  The  fore- 
finger being  passed  through  it  to  the  deep 
ring,  the  neck  of  the  sac  is  twisted  round 
firmly  for  two  complete  turns.  The  handled 
hernia-needle  before  described  is  armed  with 
thick,  stout,  prepared  catgut  or  tendon,  and 
is  passed  across  the  twisted  neck  of  the  sac 
at  the  point  of  the  finger,  close  up  to  the 
deep  ring,  a  double  ligature  bemg  left  on  the 
withdrawal  of  the  needle.  The  loop  is  cut 
and  the  four  ends  tied,  two  and  two,  in  a 
firm  surgeon's  knot,  and  cut  off  close.  Care 
must  be  taken  here  that  the  spermatic  duct 
behind  the  sac  is  not  included  in  the  Hgature 
or  injured  in  any  way. 

Lastly,  the  tendinous  sides  of  the  in- 
guinal canal  are  to  be  secured  by  wire  or 
tendon  in  the  way  before  described — viz. 
through  the  conjoined  tendon  close  to  the 
edge  of  the  rectus  muscle  on  the  inner  side, 
and  through  the  centre  of  Poupart's  liga- 
ment on  the  outer  side,  the  two  ends  of  the 
ligature,  tendon,  or  wire  being  brought  down 
into  and  through  the  scrotal  puncture. 
There  being  no  sac  left  in  the  scrotum,  the 
needle  must  now  be  carried  across  in  front 
of  the  spermatic  cord  and  closely  embracing 
it,  through  the  fibres  implanted  into  the 
pubic  spine  on  the  one  hand  and  the  internal 
pillar  of  the  superficial  ring  close  to  the 
pubic  crest  on  the  other,  and  the  end  of  the 
ligature  or  wire  be  drawn  across,  leaving 
the  cord  easily  movable  behind  the  ligature. 
If  tendon  or  thick  catgut  is  used  for  liga- 
ture, it  must  be  tied  firmly,  so  as  to  be  quite 
tight.  A  surgeon's  double  knot  should  always 
be  used.  If  wire  is  used,  its  ends  must  be 
twisted  as  before  described,  and  the  loop 
above  drawn  upon  so  as  to  close  up  all  the 
tissues  involved,  and  secured  as  already 
mentioned.  Finally,  a  drainage-tube  should 
be  placed  along  the  cord  close  up  to  the 
ligature,  and  the  scrotal  wound  closed  by 
sutures. 

For  the  better  safeguarding  of  the 
patient,  the  writer  is  strongly  of  opinion 


that  the  strictest  form  of  antiseptic  dressing 
and  treatment  should  be  followed  out.  He 
employs  Lister's  spray  method  as  the  most 
sure  and  convenient. 

In  this  operation  the  ends  of  the  wires  or 
ligature  are  crossed  like  a  bootlace.  The 
superficial  ring  and  canal  are  thus  secured 
along  their  whole  extent,  together  with  the 
deep  hernial  opening.  The  sac  is  tied  close 
up  to  the  deep  ring,  and  the  possibihty  of 
its  becoming  patulous  and  again  admitting 
bowel  or  omentum  is  removed  by  its  adhe- 
sion to  the  oblique  muscles  and  aponeurosis. 
The  ligature  and  removal  of  the  omentum, 
in  the  cases  requiring  it,  add  a  still  farther 
impediment  to  a  return  of  the  rupture  by 
the  stump  becoming  adherent  to  the  deep 
hernial  opening.  There  is  thus  formed,  in 
large  and  severe  cases,  a  triple  barrier  against 
a  return  of  the  rupture. 

In  cases  of  direct  hernia  this  laced  ar- 
rangement of  the  Hgature  must  be  carefiiUy 
carried  out,  the  needle  being  carried  through 
the  tissues  close  to  the  border  of  the  rectus 
muscle,  so  as  to  include  the  margins  of  the 
opening  in  the  conjoined  tendon.  In  such 
cases,  there  is  found  not  uncommonly  an 
awkward  position  of  the  spermatic  cord  in 
relation  to  the  sac.  It  may  be  found  in 
front  of  the  sac  instead  of  being  outside  it. 
It  has  also  been  in  several  cases  found  to 
be  separated  into  two  parts,  one  containing 
the  spermatic  duct  and  the  other  the  sper- 
matic vessels  and  nerves.  In  aU  these  cases 
it  should  be  carefally  looked  for  and  isolated 
before  lifting  out  the  sac. 

In  congenital  hernia,  the  fundus  of  the 
sac  may  be  left  attached  to  the  testicle,  and 
sewn  up  with  fine  catgut  to  form  a  tunica 
vaginalis,  the  intermediate  portion  up  to 
the  deep  ring  being  removed. 

The  writer  considers  it  advisable,  in  all 
cases  where  an  elongated  piece  of  omentum 
is  habitually  in  the  sac,  to  open  the  latter 
and  to  remove  the  omentum  and  sac. 
Nothing  is  more  calculated  to  dilate  the 
openings  than  a  piece  of  omentum  forced 
down  by  abdominal  muscular  pressure. 
Experience  has  shown  that  in  such  cases, 
uncomphcated  and  in  healthy  subjects,  the 
ligature  and  removal  of  the  sac  and  process 
of  omentum  under  the  spray  is  a  safe 
enough  proceeding;  while  the  result  is  a 
more  resisting  impediment  to  the  return  of 
the  hernia. 

A  stiU  more  difficult  complication  is 
found  in  an  imperfect  or  non-descent  of 
the  testicle.  This  is  usually  associated 
with,  or  followed  by,  a  hernia  of  the  con- 
genital kind,  with  an  open  funicular  pro- 
cess.    The  hernial  contents   are  in   close 
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-contact  with  the  testicle,  often  passing  in 
front  of  and  below  that  gland,  so  as  to 
resemble  a  hydrocele.  This  resemblance 
may  be  further  increased  by  the  presence 
of  fluid  from  the  peritoneal  cavity  in  the 
sac  of  the  hernia.  In  these  cases  the 
process  of  peritoneum  is  usually  drawn 
down  by  the  gubernacular  fibres  which  are 
attached  to  it,  so  as  to  ^precede  the  testicle, 
which  is  kept  back  by  adhesions  in  the 
inguinal  canal  or  abdominal  cavity.  If, 
under  such  circumstances,  strangulation 
takes  place  or  the  testicle  becomes  inflamed, 
the  case  is  obscured  and  complicated  in  a 
very  dangerous  manner.  In  several  cases 
ot  this  kind  in  young  adults  the  writer  has 
successfully  dealt,  by  one  operation,  with 
both  the  undescended  testicle  and  the  hernia 
also. 

By  a  modification  of  the  operation  before 
described  lor  removal  of  the  sac,  the  testicle 
is  cut  down  ujjon  and  detached  from  its 
connections  with  the  canal  and  rings.  The 
sac  is  then  tied  close  up  to  the  deep  ring  and 
cut  off  short.  It  is  again  stitched  up  be- 
low with  fine  catgut,  and  cut  close  to  the 
testis,  leaving  the  fundus  for  a  tunica  vagi- 
nalis. The  spermatic  duct,  with  its  ves- 
sels and  nerves,  is  then  stretched  gently, 
but  firmly,  by  laying  hold  of  the  testis  and 
drawing  forwards  and  downwards.  In  this 
way  an  inch  to  1^  inches  will  usually  be 
gained  in  length,  and  the  gland  may  be 
drawn  down  and  placed  in  the  scrotum  so 
as  to  lie  below  the  level  of  the  symphysis 
pubis.  It  is  held  in  the  scrotum  by  a  stout 
catgut  ligature  passed  with  the  handled 
needle  tlirough  the  scrotal  tissues  below  the 
testis  and  serous  tunic,  which  are  probably 
the  remains  of  the  gubernaculum.  The 
two  ends  of  the  ligature  are  passed  sepa- 
rately through  the  skin  of  the  scrotum  and 
tied  over  a  small  pad  of  carbolised  gauze. 
In  some  cases,  where  the  cord  or  spermatic 
duct  did  not  yield  sufficiently  to  traction, 
the  duct  was  cautiously  sepai^ted  from  tho 
epididymis  in  the  lines  of  cleavage  of  the 
connective  tissue,  from  the  globus  major 
down  to  the  globus  minor.  The  gland  was 
then  turned  upside  down,  so  as  to  gain  the 
length  of  its  long  diameter,  and  fixed  in  the 
scrotum  as  before  described. 

The  extremely  convoluted  arrangement 
of  the  spermatic  duct,  and  its  elasticity 
within  its  fibrous  envelopes,  permit  of  this 
stretching  without  damage  to  its  structure 
by  using  too  much  force.  To  prevent  as 
far  as  possible  the  elastic  retraction  which 
follows  to  some  extent,  a  stout  silver  wire 
or  tendon  suture  should  be  carried  deeply 
through   the   scrotum   directly  above   the 


testicle,  and  this  has  also  been  supplemented 
by  elastic  traction  upon  the  pad  and  ligature 
at  the  bottom  of  the  scrotum. 

In  most  cases  the  testicle  has  become 
adherent  to  the  scrotum  where  placed.  In 
some,  a  certain  amount  of  subsequent  re- 
traction has  drawn  the  testicle  into  the 
angle  between  the  adductor  muscles  and 
the  penis.  It  was,  however,  in  this  retired 
position  sufficiently  protected  from  violence 
or  pressure,  and  was  not  by  any  means  so 
liable  to  be  crushed  or  injured  as  in  its 
original  position  in  the  groin.  In  one  case 
there  has  been  suppuration  in  the  new 
tunica  vaginalis  formed  from  the  fundus  of 
the  sac  of  the  hernia.  No  atrophy  of  a 
testicle  which  was  well  developed  before 
the  operation  has  occurred.  In  one  case, 
a  child  eight  years  old,  in  which  the  testicle 
was  transplanted  to  enable  a  truss  to  be 
applied  to  the  hernia  which  followed  it,  the 
testis,  which  was  originally  wasted  some- 
what, finally  disappeared,  either  from  the 
operation,  or  by  the  truss-pressure  subse- 
quently kept  up  upon  the  newly  formed 
cicatrix  resulting  from  the  operation. 

Radical  Cure  after  Herniotomy  for 
Strangulation  in  Inguinal  Hernia. — Since 
the  writer  published  the  first  case  of  this 
operation  in  the  Address  on  Surgery  at  the 
British  Medical  Association  meeting  in 
August  1873,  he  has  operated  in  eight  cases 
of  strangulated  inguinal  hernia  after  relief 
of  the  strangulation,  the  intestine  being  in 
a  comparatively  healthy  condition — i.e.  not 
sphacelated  or  ulcerated,  but  only  chocolate- 
coloured  from  congestion.  The  operation 
was  completed  by  the  ligature  and  re- 
moval of  the  sac,  and  ablation  of  diseased 
omentum ;  then  the  sides  and  rings  of  the 
inguinal  canal  were  drawn  together  by 
either  v^ire,  catgut,  or  tendon,  and  the  wound 
stitched  up  over  a  drainage-tube.  In  one 
case  of  reduction  en  masse  he  has  done  this 
with  complete  success.  The  same  operation 
was  done  in  eight  cases  of  strangulated 
crural  hernia.  Two  deaths  resulted,  from 
the  damage  done  by  the  strangulation  and 
not  by  the  operation. 

Operation  for  the  Eadical  Cure  of 
Crural  Hernia. — For  this  operation  the 
same  instruments  and  apphances  as  in  that 
for  inguinal  hernia  are  used  by  the  writer. 
The  parts,  the  instruments,  and  the  hands 
of  the  operator  being  carefuUy  purified,  the 
skin  closely  shaved,  and  the  hernia,  if  pos- 
sible, reduced,  a  vertical  incision,  1|^  to  2 
inches  long,  is  made  over  the  centre  of  the 
hernia,  and  layer  after  layer  of  tissue  divided 
with  a  small  scalpel  or  tenotomy  knife 
until  the  sac  is  reached.     This  is  opened 
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on  a  director,  or  by  the  careful  use  of  the 
scalpel  and  forceps,  and  any  omentum 
which  may  be  present  is  drawn  out  gently 
and  spread  out,  so  that  the  vessels  which 
supply  it  can  be  recognised.  These  are  to 
be  taken  up  with  the  point  of  the  forceps, 
and  tied  with  the  finest  catgut,  wherever 
needed.  The  omentum  is  then  to  be  held 
steady  by  the  assistant,  and  cut  off  with  a 
pair  of  blunt  bent  scissors,  or  torn  carefully 
with  the  fingers  and  forceps. 

All  the  bleeding  vessels  are  to  be  tied 
carefully  and  kept  exposed  to  the  air  and 
spray  for  a  while,  to  make  sure  that  bleeding 
will  not  recur.  The  omentum  may  then  be 
suffered  to  retract  into  the  abdomen.  The 
sac  is  then  drawn  firmly  downwards  and 
forwards.  A  piece  of  strong  catgut  or  pre- 
pared tendon,  doubled,  is  then  to  be  passed 
through  the  neck  of  the  sac,  and  tied  on 
each  side,  as  high  up  as  possible.  The 
ligature  and  the  sac  are  cut  off  close,  and 
allowed  to  retract  into  the  abdomen.  Then 
the  needle  is  passed  through  the  pubic  por- 
tion of  fascia  lata,  just  internally  to  the 
femoral  vein,  which  is  to  be  carefully  pro- 
tected with  the  forefinger.  The  point  of 
the  needle  is  carried  upwards  and  forwards, 
through  Poupart's  ligament,  and  brought 
out  at  the  upper  end  of  the  skin  wound.  A 
stout  piece  of  prepared  tendon  is  threaded 
tlnrough  the  eye  of  the  needle  and  drawn 
back  through  the  tissues.  The  needle  is 
then  cleared,  and  passed  through  the  same 
structures — viz.  the  pubic  fascia  lata  and 
Poupart's  ligament  close  to  Gimbernat's 
Hgament,  the  surface  and  border  of  which 
is  closely  skirted.  The  other  end  of  the 
ligature  is  then  threaded  through  the  eye 
of  the  needle,  drawn  down  into  the  wound, 
and  released.  If  the  rupture  be  a  large  one, 
a  third  ligature  may  be  placed  through  the 
same  parts,  between  the  other  two ;  or  the 
end  of  the  Hgature  may  be  carried  across, 
through,  and  behind  the  fascia  lata,  close  to 
the  pectineal  Hne,  to  obtain  a  firm  hold  of 
those  tissues.  The  ends  of  the  ligature  are 
then  tied  firmly  in  a  surgeon's  knot  and  cut 
off  short.  It  will  be  found,  if  rightly  ap- 
pHed,  to  close  up  entirely  the  femoral 
hernial  opening.  A  few  horse-hairs  or  a 
small  india-rubber  tube,  for  drainage,  should 
be  applied  in  the  lower  part  of  the  wound, 
the  upper  part  of  which  should  be  closely 
sutured  with  silk  and  dressed.  The  patient 
should  be  placed  in  bed  sitting,  with  the 
knees  drawn  up.  This  operation  may  be 
performed  in  favourable  cases  without 
taking  away  either  sac  or  omentum. 

Operation  for  the  Eadical  Cure  of 
Umbilical  Hernia. — The  operation  origi- 


nated and  employed  by  the  writer  is  per- 
formed by  the  aid  of  a  stout  needle,  cockspur 
or  semicircular  in  shape,  and  with  or  with- 
out  handle,  carrying  a  flexible  silver  wire  or 
thick,  stout,  aseptic  tendon  or  catgut  about 
12  or  14  inches  long.     The  instrument  and 
ligature  should  be  steeped  for  a  quarter  of 
an  hour  in  a  1-20   carbolic   solution,  the 
patient's  navel  be  well  cleaned  out,  and  the 
neighbouring  parts,  as  well  as  the  operator's 
hands,  be  washed  with  a  1-30  solution. 
I        Then,  under  an  anaesthetic  carried  far 
i  enough  to  prevent  all  struggling,  the  point 
j  of  the  forefinger  or,  in  small  cases,  the  little 
i  finger,  should  press  in  the  protrusion  and 
'  invaginate  the  sac  so  as  to  make  sure  that 
all  the  parts  round  the  navel  are  free  from 
!  bowel  and  omentum.  The  needle — unarmed 
if  a  handled  one  be  used,  but  armed  with 
the  ligature  if  an  ordinary  cockspur  or  semi- 
circular one  be  employed — is  passed  along 
the  front  of  the  finger  and  made  to  pierce, 
from  behind,  the  fibrous  structures  and  skin, 
about  half  an  inch  from  the  margin  of  the 
aperture,  leaving  a   loop   at  the  puncture 
I  thus  made.     The  needle  and  one  end  of  the 
I  hgature  are  then  carried  round  under  the 
I  skin,  close  upon  the  tendinous  aponeurosis, 
I  just  one  quadrant  of  the  circle  of  the  hernial 
1  aperture,   and  brought    out   again    to  the 
surface,  as  in  tying  a  naevus  subcutaneously. 
;  The  needle,  if  a  handled  one,  is  then  freed 
from  the  ligature.     The  invaginating  finger 
:  is    again    placed   on   the    deep  surface   of 
the  edge  of  the  hernial  opening  opposite  to 
!  this  point  (or,  if  preferred,  in  small  cases, 
i  the  spoon  end  of  a  common  director  can  be 
'  substituted  for  it),  and  upon  this  the  needle 
is  to  be  again  passed  through  the  aponeu- 
rosis  and   skin-aperture    occupied   already 
I  by  the  hgature,  and  the  end  of  the  latter 
threaded  through  its  eye  and  drawn  through. 
These  steps  are  to  be  repeated  for  each  of 
the  remaining   quadrants   of   the   circular 
hernial  opening,  carrying  the  same  end  of 
the  ligature  all  roimd  the  margins  of  the 
aperture  and  neck  of  the  hernial  sac.     By 
traction  upon  both   ends   of   the   ligature 
(wire,  catgut,  or  tendon)  the  neck  of  the 
hernial  sac  is  closed  up  firmly,  the  fundus 
being  gathered  up  by  a  pair  of  hooked  for- 
ceps and  puckered  like  a  sack's  mouth  when 
tied.     The  Hgature  may  be  secm-ed  by  tying 
or  twisting  in  two  separate  halves  if  the  case 
be  a  large  one.     By  these  means  the  deep 
surfaces  of  the  peritoneal  sac  are   closely 
applied  to  each  other  in  the  grip   of  the 
ligature.     In    children's    cases   stout  pre- 
pared catgut  or  tendon  should  be  used.     In 
larger  adult  cases  the  writer  prefers  the  use 
of  moderately  stout  silver  wire.    The  latter 
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ulcerates  gradually  through  the  tissues  en- 
closed in  its  grip,  and  may,  at  the  end  of 
a  week  or  ten  days,  be  removed  with  ease 
on  account  of  the  ulcerative  action  enlarging 
the  track  in  which  it  lies.  Antiseptic  treat- 
ment and  dressing  may  be  used  in  both 
ways  of  operating.  When  catgut  or  tendon 
is  employed  it  is  the  more  necessary  to 
prevent  septic  changes,  which  will  cause 
the  hgature  to  set  up  suppuration  and  be- 
come discharged,  with  some  delay — perhaps 
considerable — in  the  course  of  the  after- 
treatment. 

Two  eases  of  this  operation  of  which 
notes  were  kept  were  in  healthy  young 
men.  One  was  afterwards  admitted  into  the 
army,  after  having  been  refused  before  the 
operation  by  the  medical  examiners.  There 
were  no  bad  symptoms  whatever  in  any 
of  the  cases  in  which  the  writer  has 
operated,  and  convalescence  was  speedy, 
especially  in  children. 

In  the  great  majority  of  cases,  children 
•can  be  cured  by  the  maintenance  of  efficient 
truss  or  belt-pressure,  careftdly  appUed  and 
sedulously  kept  up.  The  writer  is  of  opinion 
that  the  pad  should  be  hard,  firm,  and  flat, 
and  should  present  no  boss  or  projection  to 
be  forced  into  the  hernial  aperture.  If  such 
projection  be  effective,  it  delays  or  prevents 
•contraction  of  the  hernial  opening.  If  not 
■effective,  it  lies  anywhere  but  opposite  to 
the  hernia,  and  hinders  really  efficient 
support  to  the  hernial  weakness. 

A  flat  circular  disc  of  lead  the  sixth  of 
an  inch  thick  and  four  times  the  diameter 
■of  the  hernial  opening,  sHghtly  bent  into 
a  ridge  to  fit  the  median  abdominal  groove 
when  this  is  deep,  covered  with  wash- 
leather  and  held  on  by  a  jean  or  rubber 
belt,  has  been  found  to  be  the  best  for  chil- 
dren, and  seldom  fails  to  cure  the  rupture 
in  a  year  or  two.  When  this  is  borne  with 
difficulty,  an  air-pad  may  be  fitted  to  the 
surface  of  the  metal  disc  to  make  it  more 
comfortable  and  easier  to  be  worn. 

In  children,  the  hernia  should  be  cured 
by  pressure  before  the  age  of  ten  years,  or 
be  submitted  to  an  operation.  Each  year 
after  that  diminishes  the  chances  of  a  radical 
cure. 

There  are  but  few  adult  cases,  com- 
paratively, which  are  good  subjects  for 
operation  upon  this  kind  of  hernia.  They 
are  commonly  stout,  with  protuberant  ab- 
domens and  a  large  accumulation  of  intra- 
peritoneal and  sm-face  fat.  Often  the  Uver 
and  stomach  are  troublesome,  and  some- 
times the  kidneys  are  not  sound.  These 
patients  should  be  made  as  comfortable  as 
possible  by  air -pads,  bags,  and  belts. 


In  exceptional  cases,  the  radical  cure 
of  mnbilical  or  ventral  hernia  may  be 
attempted  after  the  operative  relief  of 
strangulation  and  division  of  the  point  of 
stricture,  by  a  method  of  closure  of  the 
aponeurotic  opening  similar  to  that  just 
described.  The  sac  may  previously  be  tied 
at  the  neck  with  stout  catgut  or  tendon  and 
removed.  All  should  be  done  with  careful 
antiseptic  precautions,  and  not  upon  flabby 
subjects  with  protuberant  and  tense  abdo- 
mens. 

With  respect  to  the  numerous  attempts 
at  the  radical  cure  of  hernia  by  various 
operators,  the  conclusion  of  the  author, 
after  a  study  of  the  numerous  pubUshed 
cases  of  other  surgeons,  and  the  practical 
experience  of  his  own  409  operations,  is 
that  the  mortality  of  the  operation  depends 
chiefly  upon  the  proper  selection  of  cases, 
partly  upon  care  and  skill  in  the  steps  of 
the  operation,  and  partly  upon  various 
accidental  risks  from  other  sources ;  while 
the  successful  issue  depends  chiefly  upon 
the  skill  and  experience  of  the  operator,  and 
partly  upon  due  care  in  the  selection  of  cases 
and  the  method  of  operation. 

John  Wood. 

HERNIA,  Reducible.— In  this  condi- 
tion the  hernia  can  be  completely  returned 
into  the  abdominal  cavity.  Hernias  are,  in 
the  large  majority  of  cases,  slow  in  their 
increase  ;  occasionally,  however,  they  sud- 
denly acquire  large  proportions.  In  these, 
which  are  usually  of  the  inguinal  variety, 
the  protrusion  descends  into  a  sac  already 
existing,  and  thus  constitutes  one  of  the 
forms  of  congenital  hernia. 

The  earliest  symptoms  of  reducible 
hernia  are  the  presence  of  a  swelling,  asso- 
ciated with  dyspepsia^ 
sense  of  weaMess  in  the  region  through 
which  the  hernia  is  protruding.  Whilst  the 
hernia  is  advancing  through  the  abdominal 
walls  its  progress  is  slow,  taking  often 
many  months  before  it  becomes  complete. 
After  it  has  once  passed  beyond  the  limits 
of  the  retention-action  of  the  abdominal 
muscles,  its  progress  is  usually  rapid. 

Hemise  increase  firom  ill-health,  exces- 
sive muscular  action,  and  fi'om  carelessness, 
sometimes  attaining  enormous  proportions. 
If  small,  the  protrusion  returns  spon- 
taneously  when  the  patient  assmnes  the 
recumbent  position ;  but  if  large,  some 
portion  of  the  hernia  usually  remains  down. 
The  hernia  is  always  more  easily  reduced 
whilst  the  patient  lies  down,  but  can  be 
returned  with  varying  difficulty  even  in  the 
erect  position.    If  the  protrusion  consists  of 
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an  entero-epiplocele,  the  intestine  is  usually 
the  first  part  to  be  returned,  followed  by 
the  omentum.  Should  the  hernia  be  com- 
posed entirely  of  intestine,  the  tumour  is 
soft,  iQore  or  less  resonant  on  percussion, 
with  a  distinct  impulse  on  coughing,  and 
yielding  frequently  a  gurgling  sound  on  the 
taxis  being  appHed ;  if  the  hernia  consists 
of  omentum,  the  swelling  is  soft,  doughy, 
dull  on  percussion,  lobulated,  with  no  dis- 
tensile  impulse  on  coughing.  In  adults  the 
intestine  is  usually  returned  gradually  ;  in 
early  infancy,  owing  to  its  being  more 
tense,  the  intestine  is  frequently  returned 
suddenly.  Omentum  is  nearly  always  re- 
placed gradually,  and  often  with  much 
difficulty. 

In  the  very  early  stages  of  a  hernia  the 
sac  may  be  reduced,  but  it  soon  acquires 
adhesions  to  the  surrounding  connective 
tissue,  and  thus  becomes  irreducible. 

The  treatment  of  a  rupture  consists 
either  in  the  paUiative  method  of  wearing 
a  truss,  or  in  the  adoption  of  the  radical 
cure,  which  aims  at  closing  the  aperture 
through  which  the  hernia  protrudes  by 
operation.     See  Hernia,  Radical  Cure  of. 

The  palliative  means  are  those  usually 
adopted.  In  infancy  the  truss  should  be 
appHed  as  soon  as  the  hernia  is  discovered, 
and  should  be  worn  day  and  night,  only 
being  removed  three  or  four  times  in  the 
course  of  the  day  for  the  sake  of  cleanliness 
and  readjustment.  In  adults  it  must  be 
worn  in  the  day-time,  and  should  be  applied 
before  rising  from  bed,  and  removed  after 
retiring  to  rest.  If  the  hernia  does  not 
descend  at  night  the  truss  need  not  be 
worn,  but  if  any  portion  should  descend, 
then  the  instrument  should  be  worn  day 
and  night.     See  Trusses. 

If  a  patient  who  is  the  subject  of  a 
hernia  begins  to  wear  a  truss  before  the 
age  of  ten,  a  permanent  cure  may,  in  the 
I  very  large  majority  of  cases,  be  confidently 
anticipated  after  wearing  a  truss  for  a  few 
I  years  ;  after  the  age  of  puberty  the  likeli- 
hood of  recovery  is  much  lessened ;  while 
if  the  hernia  appear  after  twenty  years  of 
age,  the  patient  should  be  advised  to  wear 
a  truss  for  the  remainder  of  Hfe,  even  if 
there  is  no  descent  of  the  bowel. 

John  Langton. 

HERNIA,  Strangulated. — Definition. 
A  strangulated  rupture  may  be  defined 
as  one  in  which  there  is  (1)  an  obstacle 
to  the  passage  of  the  gut  back  into  the 
abdomen ;  (2)  an  obstacle  to  the  passage 
of  the  intestinal  contents ;  and  (3)  an  ob- 
stacle to  the  passage  of  blood  through  the 


involved  loop.  These  three  factors  must  all 
be  present  to  constitute  a  strangulated, 
hernia.  If  one  alone  or  two  alone  be  pre-^ 
sent,  the  rupture  is  other  than  strangulated.. 
Thus  if  there  be  only  an  obstacle  to  the- 
passage  of  the 'gut  back  into  the  abdomen,.. 
the  hernia  is  simply  '  irreducible,'  while,  if 
there  be  an  obstacle  to  reduction,  as  well  as- 
an  obstacle  to  the  passage  of  the  intestinal 
contents,  the  hernia  is  classed  as  '  ob- 
structed '  or  '  incarcerated.' 

Methods  of  Strangulation.  —  A 
knuckle  of  gut  is  thrust  through  a  narrow 
strait  or  aperture,  and,  being  unable  to 
return,  becomes  strangulated.  When  once 
the  bowel  has  been  snared,  aU  farther  evils 
which  befall  it  depend  indirectly  upon  the 
blood-vessels.  The  vessels  are  compressed  ;. 
the  blood  is  unable  to  return  to  the  great 
veins ;  the  part  swells ;  the  strangulation 
is  thereby  rendered  more  pronounced,  and. 
the  lack  of  a  supply  of  fresh  blood  soon 
imperils  the  life  of  the  captured  loop.  It 
is  obvious  that  were  the  intestine  non- 
vascular it  could  not  become  strangulated 
in  the  usual  sense  of  that  term.  The  gut 
is  thrust  through  the  hernial  orifice  by  a 
pressure  acting  from  the  abdominal  cavity. 
As  it  is  being  forced  through  the  narrow 
aperture,  its  shape  is  altered  in  such  a  way 
that  its  long  axis  is  more  or  less  at  right 
angles  to  the  plane  of  the  hernial  orifice^ 
When,  however,  it  has  passed  through  that 
orifice,  it  tends  to  assume  its  natural  out- 
line, and  its  long  axis  becomes  parallel  to 
the  plane  of  the  said  opening.  Its  return, 
however,  is  soon  rendered  still  more  diffi- 
cult by  reason  of  the  swelling  which  it. 
undergoes. 

The  constricting  agent  is  sometimes  the 
neck  of  the  hernial  sac  itself,  sometimes 
the  dense  tissues  which  form  the  margin  of 
the  hernial  orifice,  and  which  have  indeed 
moulded  the  neck  of  the  sac.  In  recent 
herniae,  and  in  congenital  hernias  that  are 
of  not  too  long  standing,  the  neck  of  the 
sac  cannot  form  the  constricting  agent.  In 
such  ruptures  it  has  indeed  no  independent 
existence.  If  aU  the  tissues  about  it  be  cut 
away,  the  neck  can  be  drawn  out  as  a  part 
of  a  perfectly  flat  piece  of  peritoneum.  If 
a  square  bag  be  pushed  through  a  small 
ring,  it  will  appear  to  have  a  neck  where  it 
is  encircled  by  the  ring,  but  if  the  latter  be 
broken  the  neck  ceases  to  exist.  After  a 
hernia  has  existed  for  some  time,  the  plaits 
and  folds  into  which  the  peritoneum  is 
thrown  at  the  neck  of  the  sac  become 
matted  together ;  the  tissue  immediately 
external  to  the  neck  becomes  condensed, 
and  the  neck  acquires  an  independent  exist- 
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ence.  In  such  a  case,  if  all  the  structures 
about  it  be  divided,  it  still  exists ;  and  even 
if  the  hernial  sac  be  separated  from  the 
body,  it  will  still  appear  as  a  bag  with  a 
definite  and  rigid  constriction  for  a  neck. 
In  certain  old  ruptures  of  large  size,  the 
neck  of  the  sac  may  become  almost  as  tough 
as  a  ring  of  cartilage. 

In  some  instances  the  gut  in  a  rupture 
has  been  strangulated  by  bands  of  adhesions 
which  pass  from  one  wall  of  the  sac  to 
another,  or  it  has  been  so  compressed 
beneath  a  strip  of  adherent  omentum  as  to 
be  occluded,  or  it  has  been  closed  by  being 
thrust  through  a  sHt  in  a  portion  of  adherent 
omentum. 

There  are  instances  where  an  occlusion 
of  the  bowel,  leading  to  symptoms  of  acute 
strangulation,  has  been  brought  about  by  a 
twisting  upon  itself  of  a  loop  of  gut  within 
the  hernial  sac.  Here  the  strangulation  is 
due  to  two  distinct  causes  acting  in  concert, 
viz.  the  volvulus  of  the  bowel,  and  the  rigid 
neck  of  the  sac,  or  the  adhesion  within 
that  sac,  which  has  rendered  the  volvulus 
possible  and  has  maintained  it  when  once 
it  has  formed. 

Strangulation  commonly  follows  the  pro- 
trusion of  an  unusual  amount  of  intestine. 
It  is  thus  often  ascribed  to  sudden  exer- 
tion, to  violent  expulsive  efforts,  to  injuries 
causing  compression  of  the  abdomen,  and 
the  lilve.  In  many  instances,  however, 
there  has  been  no  such  feature  in  the 
etiology.  The  rupture  has  become  strangu- 
lated while  the  individual  was  at  rest,  and 
even  while  asleap.  In  certain  of  these 
cases  the  patient  has  been  for  some  time 
out  of  health ;  his  tissues  are  relaxed,  or  he 
has  been  troubled  with  coUc,  with  severe 
indigestion,  with  constipation,  with  diar- 
rhoea, or  some  such  intestinal  trouble. 
Some  authors  lay  great  stress  upon  the 
intestinal  disturbances  that  are  certainly 
often  to  be  noted  in  cases  where  a  rupture 
has  become  strangulated  without  conspicu- 
ous cause.  They  maintain  that  such  disturb- 
ances have  a  paramount  influence  in  the 
production  of  the  strangulation. 

A  hernia  may  become  strangulated  on 
its  very  first  appearance,  as  is  not  infre- 
quently the  case  in  some  congenital  in- 
guinal ruptures.  On  the  other  hand  stran- 
gulation may  appear  for  the  first  time  in 
a  hernia  that  has  existed  for  many  years, 
that  has  always  been  reducible,  and  has 
never  given  serious  trouble.  It  may  appear 
in  a  hernia  that  is  in  whole  or  in  part 
irreducible.  When  it  involves  a  rupture 
that  has  been  for  a  long  time  wholly  ir- 
reducible, the  symptoms  probably  depend 


upon  the  snaring  of  a  new  and  recently 
descended  knuckle  of  gut. 

Strangulation  is  most  commonly  met 
with  in  the  hernise  of  adults.  It  is  com- 
paratively rare  in  children  and  in  old  age. 
It  is  somewhat  more  often  met  with  in 
males  than  in  females.  Beducible  hemisB  are 
more  often  strangulated  than  irreducible,  u 
smaU  herniae  than  large,  and  congenital  11 
hermse  than  acquired.  —  ' 

Symptoms. — A  typical  case. — A  labour- 
ing man  has  a  common  inguinal  hernia. 
Apart  from  the  rupture,  he  enjoys  perfect 
health.  He  has  had  the  hernia  for  several 
years ;  it  has  always  been  reducible,  and  he 
has  worn  a  truss.  On  several  occasions, 
probably,  the  gut  has  come  down,  and  he 
has  had  much  difficulty  in  forcing  it  back 
again,  and,  during  his  efforts  to  effect  this 
end,  the  rupture  has  pained  him  a  good 
deal,  he  has  felt  uncomfortable  in  his 
abdomen,  and  a  little  sick  and  faint.  On 
a  certain  day  he  goes  to  his  work,  and, 
during  some  unusual  exertion,  the  ruptm^e 
suddenly  descends  behind  the  truss.  He 
at  once  removes  the  truss,  and  endeavours 
to  reduce  the  hernia  as  on  previous  occa- 
sions, but  fails.  He  has  a  good  deal  of 
pain  about  the  neck  of  the  sac,  and  feels 
sick  and  faint.  Possibly  a  cold  perspira- 
tion breaks  out  over  his  forehead.  He 
makes  his  way  home  with  difficulty  and 
lies  down.  By  this  time  the  sensation  of 
sickness  has  increased,  and  he  has  vomited. 
The  vomiting  becomes  more  marked  with 
each  hour  that  the  strangulation  exists. 
He  first  brings  up  simply  the  contents  of 
the  stomach,  then  a  yellowish  fluid  deeply 
stained  with  bile.  As  the  case  advances, 
the  vomit  becomes  of  a  deeper  colour,  a 
duUish  green,  and  ultimately  a  watery  fluid 
that  is  brown  and  ill- smelling.  It  may  in 
time  become  feculent. 

The  bowels  may  act  once  or  even  twice 
after  the  strangulation  has  set  in.  Proba- 
bly, however,  they  do  not  act  at  all.  When 
sufficient  time  has  elapsed,  the  patient  finds 
that  he  is  constipated,  and  that  the  con- 
stipation remains  absolute.  Not  even  does 
flatus  pass  the  bowel.  One  most  conspicu- 
ous symptom  is  the  great  constitutional 
depression.  The  man,  who  a  few  hours 
ago  was  in  vigorous  health,  is  now  utterly 
prostrate.  His  pulse  has  become  rapid 
and  feeble,  and  may  rise  to  120  or  140. 
His  temperature  is  below  normal  and  re- 
mains so ;  his  skin  is  cold ;  his  face  looks 
pinched  ;  his  eyes  begin  to  appear  sunken. 
He  looks  prematurely  old,  and  such  ex- 
pression as  his  face  may  wear  is  indicative 
of  great  anxiety  and  distress.     The  tongue 
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becomes  coated,  is  at  first  white,  but  soon 
becomes  dry  and  brown.  As  the  case  ad- 
vances he  becomes  troubled  with  intense 
thirst.  Whatever  he  drinks  he  vomits 
again,  and  the  more  copious  the  vomit- 
ing the  more  marked  the  thirst.  The 
amount  of  ui'ine  that  he  passes  is  dimin- 
ished, and  often  conspicuously  so.  If  the 
abdomen  be  examined,  it  presents  a  normal 
appearance.  When  the  case  has  lasted  for 
some  time,  it  may  become  swollen,  but  the 
distension  will  never  be  great.  Besides  the 
pain  about  the  hernia,  the  patient  has 
severe  abdommal  pain — pain  of  the  nature 
of  cohc,  it  may  be,  or  a  more  constant 
pain  that  is  situate  about  the  region  of  the 
umbihcus.  The  abdomen  is  not  at  first 
tender  on  pressin-e,  but  it  becomes  so  in 
time,  and  manipulation  of  the  belly,  or  ex- 
amination of  the  rectum,  probably  causes  in- 
creased suffering  and  an  attack  of  vomiting. 

On  examining  the  hernial  tumour,  it  is 
found  to  be  larger  than  usual,  very  tense 
and  even  hard,  dull  on  percussion,  tender, 
absolutely  irreducible  and  without  impulse 
on  coughing.  On  percussing  the  abdomen 
in  the  immediate  vicinity  of  the  neck  of 
the  sac,  there  may  be  some  dulness  due, 
to  the  presence  of  a  distended  coil  above 
the  rupture.  If  left  alone  the  patient  be- 
comes worse  hour  by  hour.  The  collapse 
deepens ;  the  vomit  may  now  come  up  in 
great  gushes,  or  it  may  somewhat  abate. 
He  does  not  appear  to  suffer  very  acute 
pain.  He  Hes  in  bed,  restless,  yet  utterly 
prostrated,  and  in  a  state  of  faint  and 
desperate  misery.  The  coUapse  may  be 
such  as  to  resemble  that  of  the  algid  stage 
of  cholera.  The  urine  may  be  suppressed. 
There  may  be  some  delirium.  In  all  pro- 
babnity,  however,  the  coUapse  deepens,  and 
the  patient  simply  dies  of  exhaustion. 

A  patient,  with  an  unreUeved  strangu- 
lated hernia,  may  die  in  forty-eight  hours, 
while,  on  the  other  hand,  he  may  Hve  a  fort- 
night or  even  longer.  The  prognosis  in  such 
a  case  depends  upon  many  factors — upon  the 
age  and  state  of  the  patient,  the  nature  of 
the  hernia,  and  the  degree  and  position  of 
the  strangulation.  Probably  the  average 
duration  of  a  case  of  unrelieved  strangu- 
lated hernia  would  be  as  long  as  seven 
days. 

Analysis  of  the  Symptoms. — The  first 
symptoms  of  strangulation  are  evidently 
due  to  the  impression  conveyed  to  the  ab- 
dominal nervous  centres  by  the  damage  to 
the  bowel ;  the  later  symptoms  are  due  in 
part  to  this  cause  and  in  part  to  the  actual 
obstruction  of  the  intestine.  The  small 
intestine  is  usually  the  part  of  the  bowel 


involved  in  a  hernia.  It  is  supplied  by  the 
superior  mesenteric  plexus  of  nerves — a 
plexus  of  considerable  extent,  which  comes 
off  almost  directly  firom  the  great  solar 
centre.  The  faintness,  the  collapse,  the 
failing  pulse,  the  early  vomiting,  can  all  be 
ascribed  to  disturbance  of  the  great  abdo- 
minal nerve-plexuses. 

It  is  obvious  that  the  vomiting,  which 
may  appear  almost  immediately  after  the 
strangulation,  cannot  be  directly  due  to 
an  obstruction  in  the  bowel  as  far  down  as 
— let  us  say — the  lower  ileum.  The  more 
severe  and  abrupt  the  strangulation,  the 
more  marked  are  the  symptoms  of  general 
constitutional  depression  and  the  more  pro- 
nounced the  vomiting.  Later  on  active 
peristalsis  is  excited  in  the  gut,  above  the 
obstruction,  and  by  means  of  this  move- 
ment the  vomiting  is  kept  up  so  long  as 
the  obstruction  exists.  Feculent  vomiting 
may  occur  when  the  lower  ileum  is  in- 
volved. It  would  rarely  appear  before  the 
fourth  or  fifth  day.  In  any  case  where 
the  symptoms  have  lasted  many  days,  the 
vomited  matters  possess  an  offensive  smell 
— *  an  intestinal  odour ; '  but  it  is  doubtful 
if  they  can  become  really  stercoraceous  un- 
less the  strangulation  be  low  down  in  the 
ileum. 

The  constipation  is  to  be  ascribed,  in 
the  first  instance  to  the  sudden  shock  given 
to  the  abdominal  nerve-plexuses,  whereby 
the  bowel  is  paralysed,  and  in  the  second  to 
the  obstruction.  In  the  majority  of  cases 
no  motion  is  passed  after  the  snaring  of 
the  bowel,  and  it  caimot  be  presumed  that 
in  all  these  cases  the  whole  of  the  intes- 
tine below  the  obstruction  is  empty.  Yet 
although  the  colon  may  be  filled  with  faeces 
at  the  time  of  the  accident,  those  faeces 
are  not  evacuated.  All  the  excitement  and 
tumult  within  the  abdomen  is  taking  place 
in  the  part  of  the  intestine  above  the  occlu- 
sion; the  part  below  remains  quiet,  inert, 
and  fonctionless. 

The  pain  experienced  depends  (1)  upon 
the  direct  damage  to  the  bowel ;  (2)  upon 
painfull  impressions  referred  to  the  great 
solar  plexus ;  and  (3)  to  violent  and  irregular 
peristaltic  movements  in  the  bowel  above 
the  herniated  segment.  Pain  due  to  the 
first  cause  is  mostly  felt  at  the  neck  of  the 
sac,  and  an  examination  of  that  part  reveals 
some  tenderness.  The  fixed  pain  which 
patients  so  often  complain  of,  about  and 
especially  above  the  umbilicus,  is,  the  writer 
thinks,  due  to  an  impression  made  upon 
the  central  nerve-plexuses,  to  pain  referred 
to  the  solar  centre.  Peristalsis  of  the  bowel, 
above  the  hernia,  causes  the  cohcky,  wander- 
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ing  pains  which  are  felt  more  or  less  all 
over  the  abdomen,  and  which  assume  a  par- 
oxysmal, although  not  an  intermittent,  cha- 
racter. Extreme  tenderness  of  the  abdomen 
is  not  usually  met  with  in  hernia.  When 
present,  it  probably  indicates  peritonitis, 
and  is  associated  with  great  tension  of  the 
abdominal  parietes,  and  increasing  me- 
teorism. 

The  diminished  excretion  of  urine  de- 
pends partly  upon  the  large  amount  of  fluid 
lost  by  vomiting,  but  to  a  much  greater  extent 
upon  the  abrupt  disturbance  in  the  abdo- 
minal nerve-centres.  The  renal  plexuses, 
it  may  be  observed,  are  directly  derived 
from  the  solar  plexus  and  its  semilunar 
gangHa.  The  duninution  in  the  urinary 
secretion  is  most  marked  in  cases  attended 
by  severe  constitutional  symptoms.  It  has 
no  direct  connection  with  the  seat  of  the 
strangulation.  It  is,  undoubtedly,  usually 
more  marked  the  nearer  the  obstruction  is 
to  the  stomach ;  but  it  must  be  borne  in 
mind  that  the  higher  the  site  of  the  stran- 
gulation, the  more  severe  are  the  symptoms 
apt  to  be,  and  the  more  marked  and  pro- 
fuse the  vomiting.  The  jejunum,  with  its 
muscular  waUs,  its  copious  blood-supplj^ 
its  well-developed  nerve-plexuses,  and  its 
vigorous  fmictional  activity,  would  resent 
an  injury  more  energetically  than  would  the 
lower  ileum,  where  the  muscular  tissue  is 
so  much  scantier,  the  blood-supply  less  free, 
and  functional  activity  less  pronounced. 

The  local  changes  in  the  hernial  tumour 
are  all  intelligible  enough.  The  most  im- 
portant feature  is  the  loss  of  all  impulse  on 
coughing.  The  tension  of  the  swelling  de- 
pends in  part  upon  the  increased  amount 
of  gut  in  the  sac,  in  part  upon  the  swelling 
of  the  bowel,  and  in  part  upon  the  collec- 
tion of  seriim  in  the  sac.  The  dulness  on 
percussion  depends  in  most  cases  upon  the 
presence  of  the  serum.  It  may  be  due 
to  omentum  between  the  bowel  and  the 
anterior  wall  of  the  sac.  The  amount  of 
gas  within  the  herniated  loop  is  often  so 
small,  and  the  swelling  of  its  coats  so  ex- 
treme, that  even  when  the  bowel  is  pressed 
close  to  the  sac-wall,  the  percussion  note  is 
still  dull.  From  the  condition  of  the  gut, 
the  tumour  may  be  expected  to  be  tender 
on  handling,  but  pronoimced  tenderness 
probably  indicates  hernial  peritonitis,  i.e. 
inflammation  of  the  serous  lining  of  the  sac 
and  serous  covering  of  the  bowel. 

Variations  in  the  Symptoms.  —  The 
symptoms  vary  in  different  cases.  The 
main  bases  for  such  variations  are  the  age 
of  the  patient,  the  state  of  the  health,  the 
nature    of   the    hernia,    the    portion   and 
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amount  of  gut  involved,  and  the  treatment 
adopted.  In  general  terms  it  may  be  said 
that  recent  hernias  cause  more  severe 
symptoms,  when  strangulated,  than  do  old 
hemise  ;  that  small  strangulated  hemisB 
are  more  acute  than  large,  and  that  stran- 
gulation of  a  redjipible  rupture  is  usually 
more  serious  than  that  involving  an  irre- 
ducible one.  When  con^enijal  hemiae  are  1 
involved,  the  symptoms  are,  as  a  rule,  more 
urgent  than  when  corresponding  acquired  | 
ruptures  are  implicated. 

It  would  appear  that  the  symptoms  are 
often  less  severe  when  omentum  is  involved 
with  the  bowel,  the  omentum  possibly  I 
offering  some  protection  to  the  intestine.  \ 
Strangulation  is  commonly  attended  with 
graver  manifestations  in  the  young  than  in 
the  old,  and  much  of  the  future  course  of 
a  case  depends  upon  the  abruptness  and 
vigour  of  the  strangulation. 

It  is  often  seen  that  strangulated  hemiaB 
are  attended  with  urgent  symptoms  in 
those  who  are  in  vigorous  health — in  in- 
dividuals whose  processes  are  active,  whose 
vessels  are  well  filled  with  blood,  and  whose 
nerves  respond  readily  to  stimulation ; 
while,  on  the  other  hand,  in  the  deHcate, 
the  anaemic,  the  individual  whose  muscular 
system  is  flabby  and  inert,  the  course  of 
a  strangled  rupture  is  often  attended  by 
disturbances  of  a  much  more  moderate 
character. 

In  some  of  the  most  acute  cases  the 
collapse  is  very  pronounced.  There  is  rapid 
prostration,  the  skin  is  cold,  the  limbs  are 
cyanotic,  the  voice  is  lost,  the  urine  is  sup- 
pressed, and  cramps  seize  upon  the  extre- 
mities. During  epidemics  of  cholera,  this 
ultra-acute  form  has  actually  been  mistaken 
for  that  disease,  and  French  authors  have 
indeed  named  it  '  cholera  hemiaire.'  On 
the  other  hand,  in  some  of  the  least  acute 
forms,  the  symptoms  develop  gradually. 
There  is  some  colic,  some  pain  in  the 
hernia,  some  tenderness  about  it ;  the 
bowels  do  not  act,  and  the  patient  vomits 
occasionally,  and  only,  most  probably,  after 
food.  Three  or  four  days  may  thus  be 
passed  before  the  characteristic  symptoms 
of  strangulated  hernia  set  in.  Symptoms 
of  this  nature  are  most  commonly  met  with 
in  ruptures  of  large  size. 

Among  some  of  the  least  usual  phe- 
nomena met  with  may  be  mentioned  severe 
and  extensive  congestion  of  the  lungs 
(Verneuil),  cramps  in  the  limbs,  delirium, 
and,  in  children,  con\T.ilsions. 

The  three  most  important  and  constant 
sjTnptoms  are  the  constitutional  depression, 
the  vomiting,   and  the  constipation.     The 
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last-named  symptom  may,  however,  be  re- 
placed by  an  evacuation  of  the  bowel  below 
the  obstruction. 

The  local  manifestations  are  liable  to 
variation,  and,  in  the  diagnosis  of  stran- 
gulated hernia,  must  assume  a  somewhat 
subordinate  position. 

When  the  hernial  tumour  presents  all 
the  characters  which  have  been  mentioned 
in  describing  a  typical  case,  the  evidences 
of  strangulation  are  very  powerfully  con- 
firmed ;  but  it  must  not,  on  the  other  hand, 
be  assumed  that  the  absence  of  one  or  more 
of  those  characters  is  inconsistent  with 
strangulation,  or  any  evidence  that  it  is  not 
present.  The  local  symptoms  may  be  quite 
insignificant.  In  many  instances  the  patient 
has  been  quite  unconscious  of  having  a 
rupture,  and  the  swelling  has  been  dis- 
covered for  the  first  time  by  the  surgeon. 
The  tumour,  moreover,  may  be  of  such 
small  dimensions,  and  so  deeply  placed, 
that  it  can  hardly  be  subjected  to  examina- 
tion, and  presents  characters  that  are  nega- 
tive or  questionable.  In  some  hernias,  such 
as  the  obturator  and  sciatic,  it  may  not  be 
possible  to  distinguish  any  tumour  after 
careftd  examination. 

In  small  hemiae  the  absence  of  an  im- 
pulse on  coughing  is  often  difficult  to  clearly 
estabhsh.  Tumours  which  are  of  smaU  or 
moderate  size  will  probably  be  dull,  hard, 
and  tense.  The  same  characters  maj'-  be 
noted  in  even  large  swellings.  But  a  patient 
may  present  a  tumour  that  is  apparently, 
in  all  parts,  soft,  fluctuating,  and  perhaps 
resonant  on  percussion.  Yet  such  a  swell- 
ing may  be  the  seat  of  a  strangulation. 
The  tumour  in  such  a  case  will  be  large, 
and  will  contain  mainly  certain  unstrangu- 
lated  loops,  while  probably,  deep  at  the  neck 
of  the  sac,  is  a  httle  knuckle  of  strangled 
intestine  which  is  beyond  the  reach  of 
the  surgeon's  touch.  Such  tumours  are 
usually  met  with  in  cases  where  a  large 
irreducible  hernia  becomes  the  seat  of  a 
strangulation.  On  the  other  hand,  a  hernial 
tiunour  may  present  the  principal  charac- 
ters which  are  associated  with  strangulation, 
and  yet  not  be  the  seat  of  the  affection. 
This  is  seen  in  connection  with  small  in- 
flamed and  irreducible  epiploceles,  especi- 
ally when  situated  in  the  femoral  region. 
In  such  a  case  the  little  tumour  is  irre- 
ducible, is  hard,  tense,  and  dull  on  per- 
cussion, and  either  presents  no  impulse  on 
coughing  or  only  equivocal  evidence  of 
that  symptom.  The  swelling,  moreover,  is 
tender  on  pressure  and  painful. 

Conspicuous  alterations  may  be  noticed 
in  the  hernial  tumour  as  the  result  of  cer- 


tain gross  changes  in  the  ensnared  bowel 
or  its  sac.  Thus,  when  a  high  grade  of  in- 
flammation attacks  these  parts,  the  tumour 
becomes  more  tense  and  dull  upon  per- 
cussion, more  painful  and  tender,  while  the 
skin  over  it  will  probably  be  found  red  and 
oedematous. 

^Vhen  gangrene  attacks  the  entrapped 
intestine,  and  perforation  follows,  the  tu- 
mour may  be  found  to  have  become  soft, 
and  to  feel  doughy  to  the  touch.  It  may 
have  ceased  to  be  painful,  and  may  be  re- 
sonant on  percussion  from  the  presence  of 
gas  in  the  sac.  When  suppuration  follows 
as  the  result  of  such  a  change,  the  swelling 
presents  the  ordinary  characters  of  an 
abscess  (faecal  abscess). 

It  may  now  be  convenient  to  consider 
whether  symptoms,  similar  to  those  which 
attend  strangulation  of  the  bowel,  may 
attend  strangulation  of  the  omentum,  and 
whether  the  strangulated  epiplocele  is  to 
be  admitted  into  the  clinical  conception  of 
a  strangulated  rupture.  That  omentum 
may  become  strangulated  must  be  ad- 
mitted, although  its  physical  conditions  are 
such  as  to  render  that  occurrence  much 
more  unlikely  to  happen  than  in  the  case 
of  the  bowel.  There  are  surgeons  who, 
while  they  are  compelled  to  admit  the 
anatomical  possibility  that  omentum  may 
become  strangulated  in  a  rupture,  yet  will 
not  allow  that  that  accident  is  attended  by 
symptoms  in  any  way  allied  to,  or  apt  to 
be  confused  with,  the  sjnnptoms  of  strangu- 
lated enterocele.  As  to  the  precise  symp- 
toms— if  any — which  attend  the  strangu- 
lation  of  omentum,  they  are  either  silent 
or  at  variance  with  one  another,  and  are 
thus  disposed  to  ignore  the  clinical  exist- 
ence of  a  condition  whose  anatomical  status 
they  readily  recognise.  They  agree  in  as- 
serting that  a  strangulated  epiplocele  can- 
not give  rise  to  the  ordinary  symptoms  of 
a  strangulated  hernia,  and  the  solitary 
argument  upon  which  this  assertion  is 
based,  may  be  expressed  in  the  words  of 
the  surgeon  who  asks,  '  If  the  ligature  of 
omentum,  by  the  surgeon's  hands,  pro- 
duce no  symptoms  of  strangulation,  how 
comes  it  that  the  comparatively  slack  con- 
striction of  a  hernial  neck  can  be  supposed 
to  do  so  ?  '  This  question  may  be  at  once 
answered.  There  is  an  immense  patho- 
logical difference  between  a  lesion  which 
merely  irritates  nerve -filaments  and  dis- 
turbs function,  and  a  lesion  which  at  once 
destroj'^s  nerves  and  totally  annihilates  func- 
tion. The  constriction  of  the  hernial  neck 
acts  as  a  severe  irritant  to  the  nerves  of 
the  part,  and  greatly  disturbs  its  circulatory 
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conditions ;  the  surgeon's  ligature,  on  the 
other  hand,  is  so  tight  that  all  tissues  within 
its  grasp  are  kiUed  ;  the  parts  on  the  distal 
side  of  the  thread  are  at  once  practically 
destroyed,  and  cease  to  share  in  the  activity 
of  the  body. 

Strangulated  epiplocele  may  produce 
s^Tnptoms  which  resemble,  and  may  not 
always  be  distinguishable  from,  those  at- 
tending a  strangulation  of  the  bowel,  and 
into  the  clinical  conception  of  a  strangu- 
lated hernia,  this  form  of  rupture  must  be 
admitted.  The  special  features  that  may 
mark  the  strangulated  omental  hernia,  as 
compared  with  the  rupture  containing 
bowel,  are  well  described  by  Mr.  Bryant : 
*  It  is  characterised  by  less  severe  and  acute 
symptoms.  They  are  the  same  in  nature, 
but  different  in  degree.  The  pain  is  less 
severe,  the  vomiting  not  so  marked,  con- 
stipation is  less  complete  and  insuperable  ; 
the  constitutional  symptoms  are  milder ; 
the  local  distress  is  also  inconsiderable,  the 
tumour  permitting  manipulation  more  freely 
than  when  it  contains  intestine.  It  will 
also  feel  harder  and  more  nodular.' 

It  is  quite  possible  that  many  instances 
of  hernia,  classed  as  strangulated  omental, 
have  been  instances  of  error  in  diagnosis. 
For  example,  symptoms  of  such  severity 
may  attend  the  inflammation  of  an  irre- 
ducible epiplocele  that  they  may  be  con- 
fused with  the  evidences  of  strangulation ; 
and,  on  the  other  hand,  in  hernise  contain- 
ing much  omentum,  a  little  strangulated 
knuckle  of  gut  may  be  overlooked  when 
kelotomy  comes  to  be  performed  for  the 
rehef  of  obstructive  symptoms. 

Littre's  Hernia. — This  name  has  been 
given  to  a  form  of  strangulated  hernia, 
where  only  a  part  of  the  circumference  of 
the  bowel  is  strangulated  by  the  margin  of 
the  hernial  orifice.  The  part  of  the  intes- 
tine involved  is  that  most  distant  from  the 
attachments  of  the  mesentery.  When  the 
condition  has  been  relieved,  the  portion  of 
the  wall  of  the  gut  which  has  been  stran- 
gulated vnR  appear  as  a  sharply-defined, 
rounded  swelling,  projecting  from  the  sur- 
face of  the  intestine.  It  may  look,  indeed, 
like  a  nipple-shaped  diverticulum,  and,  as 
a  matter  of  fact,  in  the  earliest  cases  de- 
scribed a  small  Meckel's  diverticulum  had 
found  its  way  into  a  hernial  sac  and  had 
become  strangulated.  The  nature  of  these 
■cases  was  not  recognised,  and  the  diver- 
ticulum was  supposed  to  have  been  pro- 
duced by  the  strangulation.  In  a  genuine 
Littre's  hernia  normal  small  intestine  is 
involved,  and  the  little  saccular  swelling 
pinched  up  on  the  surface  of  the  bowel  is 


produced  solely  by  the  constriction.  In  this 
form  of  hernia  the  intestine  may  be  very 
firmly  held,  and  a  part  of  its  wall  bo 
rigorously  constricted  that  it  becomes  gan- 
grenous, while  aU  the  time  the  lumen  of 
the  tube  is  not  obliterated.  This  form  of 
strangulation  is  rarely  met  with,  except  in 
femoral  hemiae.  It  occurs  usually  in  quite 
recent  hernise  in  young  adults,  and  for  the 
most  part  in  individuals  who  have  no  sus- 
picion that  they  are  the  subjects  of  rupture. 
The  symptoms  resemble  those  which  are 
associated  with  an  ordinary  strangulated 
enterocele.  They  are,  on  the  whole,  some- 
what less  acute,  the  vomiting  is  less 
marked  and  persistent,  and  the  bowels  may 
continue  to  act  during  the  whole  progress 
of  the  case.  In  many  instances  the  intes- 
tine becomes  acutely  bent  or  kinked  at  the 
seat  of  the  strangulation,  ajid,  under  such 
circumstances,  the  bowel  is  entirely  occluded, 
and  the  symptoms  differ  in  no  way  from 
those  of  an  ordinary  strangulated  rupt-ure. 
In  Littre's  hernia  the  tumour  is  very  small, 
and  is  often  overlooked.  When  the  patient 
is  stout,  and  the  portion  of  gut  occupies 
the  femoral  ring,  the  presence  of  a  tumour 
may  not  be  detected,  even  after  careful 
examination.  In  such  instances  there  will 
merely  be  pain  and  tenderness  about  the 
part,  in  addition  to  the  ordinary  signs  of 
strangulated  bowel.  If  the  strangulation 
be  not  speedilj^  reheved,  the  ensnared  por- 
tion of  intestine  will  rapidly  become  gan- 
grenous. 

Diagnosis  of  Strangulated  Hernia. 
The  special  points  which  serve  to  dis- 
tinguish a  strangulated  rupture  from  one 
that  is  merely  inflamed  or  obstructed  will 
be  considered  when  dealing  with  the  two 
last-named  forms  of  hernia.  The  symp- 
toms attending  an  acutely  strangulated 
hernia  may  resemble  those  arising  from 
acute  peritonitis.  In  examples  of  hernia, 
with  ill-marked  or  misleading  local  evi- 
dences of  rupture,  the  two  affections  have 
Tjeen  confused  with  one  another.  The  chief 
points  in  the  differential  diagnosis  will 
be  found  described  in  the  table  of  dia- 
gnosis of  intestinal  obstruction.  See  In- 
testinal Obstruction. 

A  strangulated  hernia  is  readily  dia- 
gnosed from  an  internal  acute  obstruction 
by  the  presence  and  condition  of  the  hernial 
tumour.  Should  all  local  evidences  of  rup- 
ture be  absent  in  any  instance,  the  diagnosis 
of  the  two  conditions  would  be  obviously 
impossible.  In  several  cases  the  abdomen 
has  been  opened  to  relieve  a  supposed  in- 
ternal strangulation,  and  the  cause  of  the 
symptoms  found  to  depend  upon  a  hernia. 
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In  other  instances  where  obstruction-symp- 
toms existed,  a  hernial  tumour  has  been 
cut  down  upon,  the  gut  within  it  found 
unimpaired,  and  the  patient's  death,  or  a 
further  operation,  has  revealed  an  obstruc- 
tion deep  in  the  abdominal  cavity. 

In  a  child  an  imdescended  testicle, 
which  is  retained  in  the  inguinal  canal 
and  has  become  inflamed,  may,  as  already 
stated,  give  rise  to  sjTiiptoms  like  those  of 
strangulation.  In  the  diagnosis,  the  ab- 
sence of  one  testicle  from  the  scrotum  will 
be  noticed.  The  surgeon  will  probably  be 
able  to  feel  and  define  the  upper  limits  of 
the  tumour.  The  tumour  will  be  harder 
than  is  usual  in  hernia;  it  will  also  be 
much  more  painful  and  more  tender.  The 
constitutional  symptoms,  and  the  vomiting 
and  constipation,  will  be  all  much  less 
marked.  Indeed,  the  local  symptoms  will 
usually  quite  outweigh  the  constitutional. 

The  certain  diagnosis  of  the  contents  of 
a  strangulated  rupture  is  not  usually  pos- 
sible. The  sac  is  tense,  and  distended  with 
fluid.  It  is  uniformly  dull,  and  in  all  parts 
equally  resisting.  There  is,  indeed,  a  sin- 
gular sameness  in  hernial  tumours  of  like 
size  and  position,  when  they  have  been  for 
a  httle  while  the  seat  of  a  strangulation. 

The  Morbid  Anatomy  may  be  con- 
sidered under  three  headings : — 1.  The 
tissues  outside  the  sac.  2.  The  sac.  3.  The 
contents  of  the  sac. 

1.  The  tissues  outside  the  sac.  These 
will  vary  in  thickness  and  character  accord- 
ing to  the  anatomical  situation  of  the  rup- 
ture. They  may  be  found  quite  normal 
as  the  parts  are  displayed  when  cutting 
down  upon  the  sac,  or  may  be  the  seat  of 
inflammatory  cedema,  or,  when  rough  taxis 
has  been  applied,  of  some  extravasation  of 
blood.  In  cases  of  suppuration  of  the  sac, 
or  of  the  formation  of  a  faecal  abscess,  the 
tissues  outside  the  sac  may  simply  appear 
as  the  wall  of  an  abscess.  In  some  instances 
a  well-localised  collection  of  fat  has  been 
found  between  the  layers  of  tissue  covering 
the  sac,  or  has  appeared  in  the  connective- 
tissue  layer  immediately  external  to  that 
structure.  To  such  collections  the  French 
have  given  the  name  '  Lipome  herniaire.' 

2.  The  sac.  The  sac  may  be  entirely 
absent,  as  is  usual  in  hernia  containing  part 
of  the  urinary  bladder,  or  it  may  be  in- 
complete, as  is  commonly  the  case  when  the 
caecum  is  herniated.  The  adhesion  of  the 
sac  to  the  tissues  immediately  external  to 
it  is  usually  slight,  especially  in  recent  and 
in  congenital  ruptures.  In  old  herniae,  and 
particularly  in  such  as  are  irreducible  or 
have  been  inflamed,  the  sac  is  often  closely 


blended  with  the  parts  around  it.  In  any 
case  the  neck  will  be  more  adherent  than 
the  fundus.  In  recent,  and  in  congenital 
herniae,  the  waU  of  the  sac  is  thin,  but 
when  the  rupture  is  of  long  standing,  and 
especially  after  it  has  been  inflamed  or 
the  seat  of  obstruction,  it  may  become 
thick  and  dense.  The  pressure  of  a  truss 
undoubtedly  tends  to  promote  this  thicken- 
ing. The  sac-waU  may  be  thick  at  one  part 
and  thin  at  others.  In  these  latter  situa- 
tions it  may  have  become  distended,  so  as 
to  appear  lobed. 

In  some  cases  two  sacs  may  be  found 
in  the  same  tumour,  as  when  an  external 
and  an  internal  inguinal  hernia  have  formed 
on  the  same  side,  and  the  necks  of  the  two 
sacs  are  separated  only  by  tho  epigastric 
artery.  Or,  again,  there  may  be  two  necks 
to  the  same  sac  (hour-glass  sacj.  When  this 
condition  exists,  a  distinct  and  peculiar 
hour-glass  outline  may  be  given  to  the  rup- 
ture. It  is  supposed  that  in  these  cases 
the  original  sac  of  a  hernia  has  been  dis- 
placed downwards  by  a  fresh  protrusion; 
the  original  neck  then  forms  the  lower 
constriction  or  the  waist  of  the  hour-glass, 
while  the  new  sac  forms  the  upper  part  of 
the  bilobed  swelling. 

3.  The  contents.  The  gut  in  a  strangu- 
lated hernia  may  be  found  to  be  free,  or 
the  parts  of  a  laiuckle  may  be  matted  to- 
gether by  old  adhesions,  or  similar  adhesions 
may  attach  the  bowel  to  the  sac -wall. 
The  changes  which  take  place  in  the  snared 
intestine  are  as  foUows  : — It  becomes  con- 
gested, the  vessels  that  are  at  first  most 
conspicuously  involved  being  the  veins. 
The  gut  becomes  a  deep  purple.  It  may 
show  arborescent  vessels  upon  its  surface, 
or  appear  mottled,  or  display  extravasa- 
tions beneath  its  serous  coat.  In  the  next 
place  it  becomes  swollen  and  oedematous. 
It  feels  thick,  fleshy,  and  leathery,  and  is 
of  a  deep  purple  hue.  As  a  further  change 
its  surface  ceases  to  be  smooth  and  gHsten- 
ing  and  becomes  dull  and  sticky,  and 
flakes  of  lymph  may  appear  upon  it.  The 
bowel  now  loses  its  elasticity,  it  feels 
doughy,  and  offers  no  resistance  to  the 
finger.  It  is,  in  fact,  gangrenous.  It  may 
present  an  ash-coloured  slough,  or  may  be 
the  seat  of  a  perforation.  Where  the  bowel 
is  constricted,  a  deep,  ring-like  groove  is 
formed,  which  may  persist  for  many  days 
after  successful  reduction.  The  perforation,, 
when  such  exists,  may  be  at  the  fundus  of 
the  loop,  and  will  then  probably  be  small ;  or 
a  more  extensive  rupture  of  the  gut  fi'om 
gangrene  may  be  found  at  the  line  of  the 
constriction,  especially  in  the  upper  limb  of 
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the  involved  loop.  The  bowel  immediately 
above  the  strangulated  hernia  may  be  per- 
forated, and  the  escape  of  the  contents  into 
the  abdomen  be  prevented  by  a  nmnber  of 
recent  adhesions.  In  any  case  the  gangre- 
nous change  appears  to  commence  in  the 
mucous  membrane,  and  the  change  is  al- 
ways most  advanced  in  that  tunic.  The 
ends  of  the  bowel  immediately  above  the 
obstruction-line  are  often  fixed  to  the  ab- 
dominal parietes  about  the  hernial  orifice 
by  recent  adhesions.  In  the  interior  of  the 
ensnared  loop  are  found  flatus,  fluid  faecal 
matter,  much  mucus,  and  often  a  con- 
siderable quantity  of  blood.  The  mesentery 
of  the  strangulated  coil  is  greatly  thick- 
ened, is  cedematous,  and  often  the  seat  of 
extravasation. 

Any  omentum  in  the  sac  may  be  found 
congested,  mtlamed,  or  gangrenous.  It  may 
be  fi'ee  or  adherent.  Its  tissue  may  show 
none  but  recent  changes,  or  it  may,  on  the 
other  hand,  be  found  to  be  dense,  tough, 
and  fibrous.  Sometimes  the  gut  is  entirely 
enveloped  and  concealed  by  omentum. 
This  omentum  is  adherent  to  the  walls  of 
the  sac,  and  forms  the  condition  known  as 
an  omental  sac. 

The  serum  in  the  sac  varies  in  appear- 
ance according  to  the  state  of  the  gut.  It 
is  at  first  of  a  pale  yellow  colour,  clear  and 
bright.  As  the  gut  becomes  more  con- 
gested, the  serum  becomes  of  a  dark  brown 
or  purple  tint,  but  remains  clear.  At  a 
later  period  it  becomes  tm'bid,  and  is 
mixed  Avith  flakes  of  lymph.  ^^Tien  the 
gut  is  gangrenous  it  has  a  feculent  smell, 
is  opaque  and  of  a  dull,  brownish  coloxn:. 
The  serum  may  possess  a  distinct  feculent 
odour  without  the  gut  being  actually  per- 
forated, just  as  an  abscess  in  close  connec- 
tion with  the  bowel  may  contain  most 
offensive  pus,  without  communicating  in 
any  way  with  the  interior  of  the  intes- 
tine. 

Treatment  of  Strangulated  Hernia. 
The  treatment  of  strangulated  hernia  con- 
sists practically  of  two  measures  only — 
the  taxis  and  herniotomy.  If  the  case  be 
seen  ahnost  directly  after  the  ruptm-e  has 
become  strangulated,  there  is  no  doubt  that 
the  best  treatment  consists  in  placing  the 
patient  in  the  recumbent  position,  and  at 
once  appljdng  the  taxis.  This  is  fi-equently 
done  by  the  patient  himself,  and  with  perfect 
success.  The  writer  does  not  think  it  desir- 
able to  administer  an  anaesthetic  in  this  early 
attempt  at  reduction.  If  the  patient  re- 
covers fi-om  the  anaesthetic  with  the  hernia 
still  unreduced,  his  symptoms  will  be  found 
W  be  aggravated,  especially  as  regards  the 


vomiting.  Chloroform  or  ether  should  not 
be  administered  unless  the  sm-geon  has  re- 
solved to  perform  kelotomy  in  the  event  of 
the  failure  of  the  taxis.  If  the  gut  cannot 
be  reduced  on  the  first  attempt,  and  if  the 
symptoms  have  only  just  set  in,  and  there 
is  no  vomiting,  it  is  well  to  try  for  a  while 
the  local  apphcation  of  ice.  Some  surgeons 
advise,  in  the  place  of  ice,  a  long-continued 
emersion  of  the  body  in  a  hot  bath.  This 
measure,  however,  is  usually  very  exhaust- 
ing, and  entaUs  an  imdesh-able  amount  of 
exertion  on  the  patient's  part.  What  effect 
the  ice  will  have  upon  the  tumour  it  will 
exercise  within  four  or  five  hours ;  and  if 
at  the  end  of  that  time  no  benefit  follows, 
the  prolonged  apphcation  of  the  ice-bag  is 
not  to  be  advised.  After  the  ice-bag  has 
been  appHed  for  some  five  hours,  or  for  a 
longer  period,  if  the  symptoms  be  not  urgent, 
taxis  may  be  once  more  attempted,  and  if 
it  again  fails,  the  operation  of  herniotomy 
must  be  perfumed. 

Taxis  versus  Herniotomy. — It  is  usual 
to  consider  that  of  these  two  procedures 
the  latter  is  the  more  serious.  The  com- 
mon advice  is — '  If  the  taxis  fails,  resort  to 
herniotomy.'  This  latter  operation  is  re- 
garded in  the  Hght  of  a  dernier  ressort — a 
desperate  final  measm-e.  Comparing,  how- 
ever, these  two  measures  simply  as  opera- 
tions, and  without  regard  to  their  indi- 
vidual merits  in  any  one  special  case,  the 
writer  would  urge  that  the  taxis  is  certainly 
the  more  serious  and  hazardous  operation  of 
the  two.  In  the  taxis  an  attempt  is  made 
to  push  the  ensnared  bowel  into  the  abdo- 
men by  main  force.  There  is  no  question 
of  '  manipulation,'  as  that  term  is  or- 
dinarily used  in  surgery.  There  is  no 
manceuvre  of  a  kind  sunilar  to  that  by 
means  of  which  the  head  of  the  humerus 
is  coaxed  into  the  glenoid  cavity  after  a 
dislocation.  It  is  merely  a  question  of 
which  is  the  stronger,  the  constricting  ring 
or  the  surgeon's  hand.  The  object  upon 
which  this  force  is  expended  is  a  bladder- 
like knuckle  of  mtestine,  whose  walls  are 
engorged  with  blood,  are  cedematous  and 
softened,  and  possibly  on  the  verge  of  gan- 
grene. It  is  true  that  the  force  appHed  by 
the  surgeon  is  modified  and  more  evenly 
distributed  by  the  fluid  within  the  hernial 
sac,  but  that  fluid  is  not  a  protection 
against  aU  degrees  of  pressure.  The  mea- 
sure, moreover,  is  an  operation  performed 
more  or  less  in  the  dark.  The  surgeon 
may  actually  be  in  the  anomalous  position 
of  endeavouring  to  introduce  into  the  ab- 
domen a  loop  of  gangrenous  intestine.  He 
may  readily  bring  about  a  perforation,  and 
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the  only  decided  effect  of  energetic  taxis 
may  be  the  introduction  of  faecal  matter 
into  the  peritoneal  cavity. 

In  herniotomy,  on  the  other  hand,  the 
parts  are  not  roughly  handled  ;  no  violence 
is  apphed  to  the  delicate  and  damaged  gut. 
There  is  a  simple  incised  wound,  and  a 
gentle  reduction  of  the  ensnared  loop,  and, 
in  many  cases,  that  is  aU.  It  is  unnecessary 
to  refer  to  the  opening  of  the  sac,  because 
that  is  not  a  sine  qua  non  in  kelotomy.  It 
must  be  remembered  that  the  evil  results 
of  improper  taxis  are  commonly  placed  to 
the  credit  of  herniotomy.  The  gut  has 
been  seriously  damaged  by  unsuccessful 
attempts  at  reduction,  herniotomy  is  per- 
formed as  a  last  resort,  the  patient  dies, 
and  another  contribution  is  made  to  the 
mortaHty  of  the  operation.  It  is  impos- 
sible to  compare  the  taxis,  on  the  one 
hand,  with  herniotomy  after  taxis  on  the 
other.  The  comparison  should  be  made 
between  taxis  and  herniotomy  without  pre- 
vious attempts  at  reduction.  Of  the  two 
operations  it  must,  in  strict  justice,  be 
owned  that  taxis  is  the  more  fatal,  and  has 
been  followed  by  the  larger  series  of  la- 
mentable results.  A  herniotomy  is  often 
little  more  than  a  clean  incision ;  and  the 
recent  vast  improvements  in  the  treatment 
of  wounds  have  certainly  helped  to  make 
that  incision  a  less  serious  thing  than  the 
crushing  of  a  loop  of  intestine  lying  in  a 
state  between  life  and  death.  The  death 
of  the  patient  can  very  often  be  distinctly 
and  directly  traced  to  the  operation  of  taxis, 
but  it  is  comparatively  rare  to  trace  death 
to  the  immediate  effects  of  the  incision 
made  in  kelotomy. 

Taxis.  —  In  applying  taxis,  the  parts 
about  the  hernial  orifice  are  relaxed  as  far 
as  possible  by  the  means  named  in  the 
descriptions  of  the  different  anatomical 
varieties  of  hernia.  The  neck  of  the  sac  is 
steadied  by  the  forefinger  and  thumb  of 
the  left  hand,  while  pressure  is  applied  to 
the  fundus  by  means  of  the  thumb  and 
fingers  of  the  right  hand,  which  should  be 
spread  out  over  the  tumour.  The  nature 
of  the  force  is  a  mixture  of  squeezing  and 
pushing.  The  pressure  should  be  slowly, 
evenly,  and  cautiously  applied.  The  degree 
of  force  used  must  depend  upon  the  judg- 
ment of  the  manipulator.  He  should  keep 
before  his  mind  the  picture  of  a  knuckle 
of  gut,  engorged  and  swollen,  protruded 
through  a  sharp-edged  opening,  and  pos- 
sessed of  a  precarious  vitality.  Under  no 
circumstances  should  much  force  be  em- 
ployed. Violent  taxis  causes  extravasation 
into  the  subcutaneous  cellular  tissue,  or  into  ' 


the  wall  or  the  cavity  of  the  sac.  It  may 
lead  to  certain  displacements  of  the  sac, 
and  to  spurious  reductions.  It  may  cause 
rupture  of  the  gut,  greatly  encourage  the 
development  of  gangrene  and  inflammation, 
and  at  once  render  complete  a  threatening 
perforation.  Violent  attempts  at  reduction 
always  seriously  compromise  any  farther 
measures  of  treatment.  The  possible  suc- 
cess of  the  taxis  will  depend  upon  data  that 
are  both  numerous  and  complicated.  Briefly, 
it  may  be  said  that  an  umbiHcal  hernia  is 
more  readily  reduced  than  an  inguinal,  and 
an  inguinal  than  a  femoral,  other  things 
being  equal.  Upon  the  same  grounds  re- 
duction is  more  likely  to  be  effected  in  a 
rupture  of  moderate  dimensions  than  in 
one  that  is  either  very  small  or  very  large. 
Congenital  inguinal  hernisB  are  more  diffi- 
cult to  replace  when  strangulated  than  are 
the  corresponding  acquired  forms.  The 
larger  a  recently-descended  hernia  has  be- 
come, the  less  chance  is  there  of  its  being 
reduced,  and  the  same  may  be  said  of  it 
the  harder  and  more  tense  it  is. 

When  the  reduction  of  a  knuckle  of  in- 
testine is  successful,  the  gut  passes  into  the 
abdomen  with  a  characteristic  slip,  and 
often  with  a  gm'gling  noise ;  and  after  its 
return  the  sac  is  found  to  be  empty,  and 
the  hernial  orifice  clear.  Omentum,  on  the 
other  hand,  returns  slowly  and  gradually ; 
it  does  not  slip  back,  nor  is  its  return,  of 
course,  attended  by  any  gurgling.  Belief  of 
all  the  symptoms  of  strangulation  foUow^s 
more  or  less  immediately  after  the  reduc- 
tion. 

There  are  certain  fallacies  in  connec- 
tion with  reduction  by  taxis  which  demand 
close  attention.  1.  A  successful  reduction 
of  strangulated  intestine  may  be  errone- 
ously considered  incomjplete.  This  fallacy 
may  arise  under  these  circumstances  :  there 
is  much  omentum  in  the  sac,  but  only  a 
small  knuckle  of  gut,  "wdiieh  is  deeply  placed. 
The  reduction  of  the  latter  may  very  readily 
be  quite  unobserved.  In  another  case  there 
is  an  irreducible  hernia  which  has  existed 
for  years  without  causing  symptoms.  Into 
it  descends  a  small  knuckle  of  fi:esh  in- 
testine, which  becomes  strangulated.  The 
reduction  of  this  Httle  loop  may  also  escape 
observation.  Or,  again,  the  sac  may  have 
an  unusually  thick  or  uneven  wall,  or  there 
may  be  a  locahsed  deposit  of  fat  over  it, 
and  after  successful  taxis  it  may  be  thought 
that  something  still  remains  in  the  sac. 

2.  The  taxis  is  considered  to  he  suc- 
cessful, but  is  attended  by  no  relief  to  the 
symptoms.  This  may  depend  upon  the 
following     conditions  : — 1.    Keduction     en 
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masse.  2.  Keduction  through  a  rent  near  the 
neck  of  the  sac.  3.  Incomplete  reduction. 
4.  Reduction  of  the  gut  still  strangulated. 

1.  In  the  reduction  en  masse,  the  sac,  to- 
gether with  its  contents,  is  pushed  forcibly 
into  the  abdomen,  and  as  the  bowel  will 
still  be  strangulated  by  the  neck  of  the 
sac,  the  symptoms  are  in  no  way  relieved. 
In  this  event  the  rupture  is  made  to  dis- 
appear slowly ;  there  is  no  slipping  back 
and  no  characteristic  gurgle.  After  the 
reduction,  a  dull,  painful  tumour  may  pos- 
sibly be  made  out  on  the  abdominal  aspect 
of  the  hernial  orifice.  This  accident  is  met 
with  in  small  and  in  recent  hemiae,  and 
especially  in  those  where  the  neck  is  large. 
It  is  met  with  almost  exclusively  in  external 
inguinal  ruptures.  In  112  cases  of  reduc- 
tion en  masse,  collected  by  Follin  and 
Duplay,  101  occurred  in  the  subjects  of  ex- 
ternal inguinal  hernia,  2  in  direct  inguinal 
ruptures,  and  9  in  the  subjects  of  femoral 
hernia.  A  considerable  amount  of  force  is 
required  to  effect  the  reduction  of  the  entire 
sac,  and  the  accident  has  been  frequently 
brought  about  by  the  patient's  own  attempts 
at  taxis.  As  soon  as  the  accident  is  dis- 
covered, the  canal  through  which  the  rup- 
ture has  escaped  should  be  opened  up, 
the  fundus  of  the  sac  drawn  down  and 
opened,  and  the  ensnared  loop  liberated. 

2.  In  this  variety  of  pseudo-reduction, 
the  pressure  applied  to  the  part  causes  the 
sac  to  rupture.  The  rent  is  usually  close 
to  the  neck,  and  commonly  on  the  posterior 
aspect  of  the  sac.  By  a  continuance  of  the 
attempts  at  reduction,  the  strangled  loop  is 
thrust  through  this  rent,  and  is  forced  into 
the  subperitoneal  connective  tissue.  In 
such  cases  the  return  of  the  bowel  is  ef- 
fected slowly,  and  with  continued  effort.  It 
does  not  return  with  a  slip,  and  there  is  no 
gurgle.  The  hernial  orifice  is  found  to  be 
stiU  occupied  after  the  supposed  replace- 
ment, and  the  symptoms  persist.  The  pre- 
sence of  the  strangulated  loop  in  the  sub- 
peritoneal tissue  may  be  made  evident  by  a 
dull  and  tender  swelling  about  the  abdo- 
minal aspect  of  the  hernial  orifice.  This 
accident  is  met  with  only  in  inguinal  her- 
nise,  and  usually  in  such  as  are  of  the 
congenital  variety.  The  treatment  is  the 
same  as  for  the  previous  condition. 

3.  Under  certain  conditions — as  in  the 
very  obese — a  small,  inguinal  hernia  may 
be  so  far  returned  into  the  inguinal  canal 
as  to  be  no  longer  perceived  externally, 
although  it  remains  stiU  strangulated  and 
still  unreduced. 

4.  A  loop  of  bowel  lying  in  a  hernial 
Bac  may  be  strangulated  by  adhesions  which 


pass  between  the  two  limbs  of  the  loop, 
or  it  may  be  ensnared  by  having  passed 
through  a  sUt  in  the  omentum,  or  between 
adhesions  formed  by  herniated  omentum. 
Such  a  loop  may  be  reduced  without  any 
relief  being  afforded  to  the  strangulation. 
When  the  reduction  is  complete,  the  treat- 
ment of  the  case  will  demand  an  opening 
of  the  abdomen  either  in  the  linea  alba,  or 
in  the  parietes  about  the  hernial  orifice. 

The  consideration  of  the  circumstances 
under  which  attempts  at  reduction  by  taxis 
are  most  to  be  advised,  may  be  conveni- 
ently introduced  by  pointing  out  tJie  condi- 
tions in  which  the  taxis  is  inadmissible. 

1.  Attempts  at  taxis  are  inadmissible  when 
the  parts  show  evidence  of  inflammation, 
when  the  swelling  is  extremely  tender,  and 
the  skin  over  it  is  red,  hot,  and  oedematous. 

2.  In  the  case  of  strangulation,  involving 
a  rupture  which  has  long  been  quite  irre- 
ducible, the  prospects  of  relief  by  taxis  are 
very  remote.  3.  The  longer  the  symptoms 
have  lasted  in  any  case,  the  less  marked 
are  the  indications  for  taxis.  Every  hour 
renders  the  possibility  of  reduction  by  taxis 
more  distant,  and  renders  the  bowel  more 
susceptible  to  grave  damage  if  roughly 
handled.  It  is  needless  to  say  that  the 
tumour  should  not  be  subjected  to  manipu- 
lation if  any  suspicion  exist  that  the  gut 
is  gangrenous.  4.  In  recently  strangulated 
hernias,  where  the  symptoms  have  not 
existed  for  many  hours,  but  have,  in  spite 
of  their  short  duration,  attained  a  degree 
of  extreme  severity,  the  taxis  had  better 
not  be  applied.  The  patient's  condition  in- 
dicates a  vigorous  strangulation,  and  the 
possibility  that  such  strangulation  may  be 
overcome  by  pressure  is  overbalanced  by 
the  still  greater  probability  that  the  bowel 
will  be  seriously  damaged  by  the  manipu- 
lation. Thus,  in  the  case  of  very  acute 
strangulation,  involving  a  congenital  in- 
guinal rupture  in  a  young  lad,  an  anaesthe- 
tic should  be  at  once  administered,  and  if 
the  gut  be  not  reduced  by  a  brief  and  gentle 
attempt  at  taxis,  kelotomy  should  be  per- 
formed without  delay. 

Taxis  may  be  tried  in  cases  that  come 
under  the  surgeon's  notice  within  a  short 
I  time  of  the  appearance  of  the  symptoms,  and 
i  in  instances  of  longer  standing  where  the 
j  local   and  general  manifestations   are  but 
slightly  marked.  It  should  never  be  forcible 
nor  long  persisted  in,  and  it  would  appear 
that  the  tendency  of  modem  surgery  is  to 
regard  this  mode  of  treatment  with  con- 
siderable caution  and  some  little  doubt.   In 
all  cases,  except  where  the  hernia  is  seen 
immediately  after  it  has  become  strangu- 
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lated,  the  taxis  should  be  appHed  under  an 
anaesthetic.  Anaesthesia  places  the  patient 
in  a  condition  most  favourable  for  success- 
ful taxis,  and  reduces  to  a  minimum  the 
amount  of  force  required  to  effect  a  reduc- 
tion. 

In  any  instance  where  taxis  fails,  or 
where  it  is  considered  inadmissible,  kelo- 
tomy  must  be  performed  without  delay. 

Herniotomy  or  Kelotomy. — The  pre- 
cise incisions  required  in  this  operation  are 
detailed  in  the  accounts  of  the  various 
anatomical  forms  of  hernia.  The  tissues 
between  the  skin  and  the  sac  are  divided 
layer  by  layer,  and  the  outer  wall  of  the 
sac  is  exposed.  The  recognition  of  the  sac 
is  often  a  matter  of  difficulty.  In  recent 
and  uncompHcated  strangulated  herniae,  the 
sac  is  covered  by  a  thin  layer  of  loose  cel- 
lular tissue  devoid  of  fat.  It  has  a  bluish 
appearance,  and  all  the  characters  of  a  thin- 
walled  cyst,  containing  a  darkish  fluid.  In 
ruptm-es  of  long  standing,  and  in  such  as 
have  been  inflamed  or  have  been  unduly 
compressed  by  an  ill-adjusted  truss,  or  have 
been  subjected  to  violent  taxis,  the  sac- 
wall  may  present  a  very  different  aspect. 
It  may  be  thick,  pale,  dense,  and  fibrous  ; 
or  thick  in  one  part  and  thinned  in  another. 
Its  surface  may  be  u'regular,  of  a  dark  red 
coloiu",  and  so  thickened  that  it  may  be 
readily  mistaken  for  strangulated  omen- 
tum. It  may  be  closely  bound  down  to  the 
surrounding  tissues,  so  that  the  finger  can- 
not be  passed  about  it.  If  the  sac  is  to  be 
opened,  a  part  of  its  waU  should  be  pinched 
up  with  the  finger  and  thumb  so  as  to  in- 
sure its  freedom  at  that  spot  firom  adhesions 
to  its  contents,  and  a  small  portion  of  the 
wall  so  examined  being  then  seized  with 
dissecting-forceps,  the  sac  is  opened.  The 
opening  of  the  sac  is  indicated  by  an 
escape  of  fluid. 

There  are  certain  fallacies  which  may 
occur,  however,  in  connection  with  the 
opening  of  the  sac.  In  the  first  place 
there  may  be  no  sac  at  all,  or  but  a  par- 
tial one.  As  a  very  rare  condition  there 
may  be  no  fluid  m  the  sac,  or  so  little  that 
its  escape  is  not  noticed.  On  the  other 
hand  a  cyst  may  be  found  in  fi'ont  of  the 
sac  which,  on  being  opened,  may  allow  of 
the  escape  of  fluid.  Such  cysts  are  usually 
bursal,  and  are  developed  in  the  connective 
tissue  of  the  part  as  the  result  of  the  pres- 
sure of  the  truss.  Cysts  of  the  spermatic 
cord,  when  associated  with  hernia,  are 
found  behind  the  sac.  In  certain  instances 
the  sac-wall  may  be  so  closelj'^  adherent  to 
the  contents — especially  to  omentum — thaL 
the  cavity  of  the  sac  cannot  be   demon- 


strated, and  on  continuing  the  dissection 
under  such  circumstances,  the  bowel  has 
been  opened. 

If,  when  the  sac  is  exposed,  the  tissues 
immediately  outside  its  neck,  which  form 
indeed  the  hernial  ring,  be  divided  in  part, 
the  gut  may  often  be  reduced  without  the 
sac  having  been  opened.  Much  has  been 
written  as  to  the  question  whether  the  sac 
should  or  should  not  be  opened.  The  ques- 
tion is  of  httle  moment  at  the  present  day. 
The  serious  objection  urged  against  the 
opening  of  the  sac  has  been  that  it  implied 
an  opening  of  the  peritoneal  cavity.  Since, 
however,  the  appHcation  of  antiseptic  prin- 
ciples to  the  dressing  of  wounds,  this  objec- 
tion has  ceased  to  have  weight.  If  the  sac 
be  not  opened,  there  is  risk  that  the  bowel 
may  be  reduced  into  the  abdomen  stiU. 
strangulated,  or  in  a  condition  of  gangrene, 
or  in  a  state  of  actual  rupture  or  perfora- 
tion. It  must  be  confessed  that  these  risks 
outweigh  the  risks  which  may  be  considered 
to  attend  the  opening  of  the  great  serous 
cavity.  It  is  by  no  means  needful,  how- 
ever, that  the  sac  should  be  opened  as  a 
matter  of  routine.  If  the  rupture  be  stiU 
irreducible  when  the  parts  about  the  hernial 
ring  have  been  divided,  the  sac  must  of 
course  be  opened.  It  should  also  be  opened 
in  any  case  when  the  rupture  has  been  long 
strangulated,  when  the  strangulation  has 
been  very  acute,  when  violent  taxis  has 
been  employed,  and  when  the  parts  show 
evidence  of  inflammation.  In  any  case  of 
doubt,  also,  the  sac  should  be  opened.  If 
the  surgeon  has  resolved  uj)on  opening  the 
sac,  then  it  should  be  done  before  dividing 
the  stricturing  tissues  outside  the  neck.  If 
the  stricture  be  divided,  a  piece  of  ruptured 
or  perforated  bowel  may  slip  back  into  the 
abdomen  before  the  sac  has  been  opened. 
In  any  case  where  the  hernia  is  very  small 
— as  in  Littre's  hernia  and  small  femoral 
ruptures— the  sac  should  be  opened  before 
the  stricture  is  divided.  If  this  precaution 
be  not  taken,  the  loop — which  may  be  per- 
forated— may  slip  out  of  reach  into  the 
abdomen.  In  ruptures  that  have  always 
been  readily  reduced,  or  that  are  recent  and 
are  attended  by  strangulation -symptoms  of 
slight  degree  and  moderate  duration,  the 
reduction  may  be  effected  without  opening 
the  sac.  In  very  large  scrotal  herniae,  the 
opening  of  the  sac  involves  a  special  ele- 
ment of  danger,  in  that  it  exposes  a  large 
amount  of  intestine  to  the  ill-effects  of  cold, 
the  irritation  of  sponging,  &c.,  and  much 
manipulation. 

When   the   sac   has  been  opened,  and 
the  fluid  it  contains  allowed  to  escape,  the 
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contents  must  be  carefully  examined.  Their 
treatment  involves  much  consideration.  If 
the  gut  be  not  too  seriously  damaged,  the 
constrictions  which  retain  it  in  position 
must  be  divided,  and  the  piece  of  intestine 
returned  into  the  abdomen.  The  con- 
striction may  either  exist  in  the  tissues 
outside  the  neck  of  the  sac,  or  may  be 
found  in  the  neck  itself;  and  in  some 
cases  a  division  of  the  narrowed  parts,  in 
both  of  these  situations,  may  be  needed 
to  insure  reduction.  The  stricture  must  be 
divided  upon  a  hernia  director  by  means  of 
a  hernia  knife,  or  a  suitable,  protected  bis- 
toury. Care  must  be  taken  when  the  stric- 
ture is  being  divided,  that  no  part  of  the 
distended  bowel  overlaps  the  edge  of  the 
director,  and  comes  in  contact  with  the 
edge  of  the  knife.  When  the  strictm-e  has 
been  partially  divided,  it  is  better  to  use 
the  forefinger  in  place  of  the  director. 
A  forcible  dilatation  of  the  stricture,  with 
the  finger,  is  inadvisable  and  likely  to  cause 
damage  to  the  bowel. 

The  state  of  the  bowel  can  be  better 
judged  from  its  consistence  than  its  colour. 
So  long  as  the  gut  appears  sound  exter- 
nally, and  feels  firm  and  resilient  to  the 
touch,  it  may  be  safely  reduced.  "When 
it  yields  to  the  finger,  and  feels  soft  and 
flabby,  it  will  most  probably  be  too 
seriously  damaged  to  be  reduced.  The 
colour  of  the  loop  alone  is  no  true  test  of 
its  condition.  The  surface  of  the  gut  is 
often  dull  and  sticky  from  peritonitis.  This 
condition  is  in  itself  no  bar  to  reduction, 
but  it  should  be  noted  that  such  a  loop, 
after  reduction,  will  probably  acquire  ad- 
hesions to  some  part  of  the  serous  lining  of 
the  abdomen.  Flakes  of  Ijonph,  upon  the 
surface  of  the  gut,  should  not  be  disturbed 
if  the  gut  seems  generally  in  fair  condition, 
since  they  often  hide  minute  perforations. 
If  the  bowel  be  gangrenous  or  ruptured,  the 
whole  portion  involved  should  be  well  ex- 
posed and  then  resected ;  the  part  removed 
should  include  a  Httle  more  of  the  intestine 
than  the  part  actually  gangrenous.  An 
account  of  the  methods  of  performing  this 
oxDeration  is  given  under  Enteeectomy. 

"WTien  a  pinhole  perforation  exists,  it 
has  been  advised  that  the  Uttle  apertm-e  be 
closed  by  a  ligature  appUed  as  one  would 
apply  it  to  the  mouth  of  a  bag,  and  that 
the  loop  be  then  reduced.  Such  a  proce- 
dure is  extremely  hazardous.  The  gut 
about  the  perforation  is  possibly  gangrenous, 
or,  at  least,  not  in  a  condition  for  repair ; 
and  the  probability  of  sloughing  of  the  Hga- 
tured  part,  after  reduction,  is  not  incon- 
siderable.    In  such  a  case,  if  the  gut  be 


gangrenous  about  the  perforation,  the  dead 
segment  should  be  excised.  If  its  condi- 
tion be  doubtful,  the  loop  should  be  fixed  in 
situ  by  means  of  sutures  that  penetrate  no 
deeper  than  the  muscular  coat.  All  con- 
striction having  been  relieved,  an  artificial 
anus  is  established,  which  may  be  dealt  with 
subsequently.  If  in  any  case  the  gut 
about  the  perforation  appear  really  sound, 
then  a  minute  elliptical  portion  of  the 
bowel- wall  may  be  excised,  so  as  to  include 
the  fistulous  aperture.  The  long  axis  of 
the  ellipse  should  be  parallel  to  the  circular 
fibres.  The  margins  of  the  wound  should 
then  be  united  by  a  deep  and  superficial  set 
of  sutm-es,  and  the  loop  retm^ned  into  the 
abdomen. 

When  omentum  is  concerned,  it  should 
be  reduced  if  its  condition  permits.  If 
it  be  gangrenous  or  very  difficult  to  re- 
duce, or  adherent,  it  should  be  removed. 
Its  removal  should  be  effected  by  clamp- 
ing it  just  beyond  the  line  of  constriction, 
then  excising  it  with  scissors,  and  seciur- 
mg  separately,  by  means  of  fine  catgut 
sutures,  such  vessels  as  are  divided.  The 
cut  end  is  then  returned  into  the  abdo- 
men. The  practice  of  including  a  mass 
of  omentum  in  one  ligatm-e  is  strongly  to 
be  condemned.  Equally  to  be  condemned 
is  the  practice  of  leaving  the  divided  or 
ligatured  end  of  the  omentum  in  the  hernial 
orifice,  so  that  it  may  form  a  plug.  Omen- 
tum, thus  rendered  adherent,  may  form  an 
'  omental  band,'  which  may  readily  become, 
at  some  future  time,  a  cause  of  internal 
strangulation. 

Kecent  adhesions  may  be  gently  broken 
down  with  the  finger.  Old  adhesions  may 
be  divided  mth  scissors  or  torn  across  be- 
tween two  pairs  of  forceps.  Bleeding  from 
the  divided  ends  may  usually  be  arrested 
by  forcible  momentary  compression  of  the 
part  with  a  strong  clamp,  or,  in  the  failure 
of  this  measure,  by  a  touch  with  the  thermo- 
cautery. In  some  cases,  where  large  ir- 
reducible hernias  are  concerned,  t]ie  adhe- 
sions may  be  too  numerous  and  extensive 
to  be  so  treated.  Under  such  circumstances, 
aU  constriction  having  been  reheved,  the 
gut  must  be  left  w  situ,  and  protected — 
after  the  healing  of  the  operation  wound — 
by  a  suitable  truss. 

When  the  hernia  has  been  reduced,  the 
abdominal  orifice  of  the  sac  should  be 
closed.  To  effect  this  the  attachments  of 
the  sac  at  and  about  its  neck  must  be  freed, 
so  that  the  neck  itself  can  be  pulled  down 
into  the  wound.  It  must  then  be  encircled 
with  a  stout  catgut  ligatiure,  which  is  tied 
in  a  firm  knot.     The  ends  of  the  Hgature 
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are  cut  off  close  to  the  knot.  The  treat- 
ment of  the  sac  below  the  Mgature  permits 
of  much  difference  of  opinion.  Some  sur- 
geons advise  that  it  be  left ;  others  simply 
cut  it  across  below  the  ligature,  while  others 
excise  it  entirely.  In  certain  instances,  as 
a  species  of  compromise,  a  portion  only  of 
the  sac  below  the  Hgature  has  been  re- 
moved. In  small  and  recent  hemiae,  and 
in  hemise  that  have  not  been  the  seat  of 
inflammation  of  the  sac,  the  separation  of 
the  sac,  from  the  surrounding  parts,  is  not 
difficult,  the  only  obstacle  indeed  being 
the  extreme  thinness  and  dehcacy  of  the 
membrane  in  recent  ruptures.  In  femoral 
hemise,  the  separation  is,  as  a  rule,  readily 
effected.  In  inguinal  ruptures  there  will 
be  some  difficulty  in  separating  the  sac 
from  the  cord,  and  this  will  be  especially 
observed  in  the  congenital  forms.  In  deal- 
ing with  sacs  that  have  been  the  seat  of 
inflammation  in  past  times,  the  toughness 
of  the  walls,  and  the  close  adhesions  that 
attach  themselves  to  the  surrounding 
tissues,  may  render  the  placing  of  a  liga- 
ture about  the  neck  of  the  sac  or  the  ex- 
cision of  the  membrane  a  matter  of  much 
difficulty. 

As  a  general  rule,  it  may  be  said,  that 
when  the  hernia  is  of  small  or  moderate 
size,  the  entire  sac  should  be  excised.  In 
very  large  ruptm-es,  however,  such  excision 
would  involve  an  extensive  wound  and  a 
tedious  dissection  ;  and  in  these  cases,  after 
the  neck  has  been  Ugatured,  the  sac  should 
be  cut  across  below  the  Hgature  and  its 
cavity  well  drained. 

By  the  obhteration  of  the  sac,  the  peri- 
toneal cavity  is  closed  ;  any  bleeding  that 
miay  occur  after  the  operation  cannot  take 
place  into  that  cavity,  there  is  no  trickling 
of  serous  fluid  into  the  wound,  and  the 
hernia  is  kept  up  during  the  healing  of  the 
parts.  In  the  case  of  small  ruptures,  the 
procedure  may  cause  the  hernia  to  be  per- 
manently retained,  and  in  other  cases  it 
has  led  to  such  great  improvement  that  the 
rupture  has  ceased  to  give  the  patient 
trouble,  and  has  been  supported  by  the 
lightest  truss.  From  Leisrink's  statistics,  it 
would  appear,  that  the  rupture  recurs  in 
one-third  of  the  cases  so  treated,  while, 
according  to  Nussbaum,  the  hernia  re-ap- 
pears in  nearly  one  half  of  the  cases. 
Finally,  the  margins  of  the  hernial  orifice 
should  be  approximated,  whenever  prac- 
ticable, by  means  of  one  or  two  sutm-es. 
The  sutures  may  be  of  catgut  or  of  silver, 
but  the  latter  are  to  be  preferred.  In 
many  cases  these  sutures  are  permanently 
retained.     See  Hernia,  Eadical  Cure  of. 


The  superficial  incision  may  now  be 
closed.  A  drainage-tube  should  be  in- 
serted, which,  in  cases  where  an  antiseptic 
dressing  is  used,  may  be  removed  at  the 
end  of  twenty-four  or  thirty- six  hoiu's. 
Firm  pressure,  by  means  of  pads  and  band- 
ages, must  be  applied  to  the  part  during  the 
healing  of  the  wound.  After  the  operation,- 
the  patient  must  retain  the  recumbent  posi- 
tion ;  and  in  cases  where  the  hernia  has 
occupied  any  of  the  orifices  about  the  groin, 
the  thighs  should  be  shghtly  flexed  by 
means  of  a  pillow  placed  beneath  the  knees. 
No  food  of  any  kind  should  be  given  by 
the  mouth  for  twenty-four  hours,  nor  until 
all  sickness,  due  to  the  anaesthetic,  has 
ceased.  Ice  to  allay  thirst  should  alone 
be  given.  Food  excites  peristaltic  move- 
ments, and  such  movements  are  undesir- 
able in  a  segment  of  intestine  that  has  just 
been  reduced  from  a  hernia.  Indeed,  for 
twenty-four  or  forty-eight  hours  after  the 
operation,  aU  peristaltic  movements  should 
be  checked  by  means  of  small  hypodermic 
injections  of  morphia,  or,  if  the  patient  be 
not  sick,  by  opium  or  chlorodyne  taken  by 
the  mouth.  By  the  use  of  opium  the  parts 
are  placed  in  a  condition  of  perfect  rest. 
The  roughly  handled  or  harshly  strangled 
loop  of  gut  can  lie  quiet  and  still  within 
the  abdomen,  and  can  recover  itself  at  its 
leisure.  The  bowels  may  be  allowed  to  act 
spontaneously;  but  if  they  have  not  been 
opened  for  seven  days  after  the  operation, 
and  the  patient  be  in  other  respects  well,  an 
enema  should  be  administered,  followed  by 
a  dose  of  castor-oil. 

Sequelce  of  the  Ojperatioyi. — There  are 
cases  where,  after  successful  taxis  or  suc- 
cessful reduction  by  kelotomy,  the  symp- 
toms of  obstruction  in  the  bowel  persist 
and  lead  to  death.  In  such  instances  the 
following  conditions  have  been  found: — 
(1)  A  strangulation  of  the  bowel  exists  else- 
where, either  at  a  hernial  orifice  or  within 
the  abdomen.  (2)  The  reduced  gut  lies 
within  the  abdomen  Tiors  de  combat  and 
paralysed,  and,  in  such  instances,  death  has 
followed  without  the  gut  having  become 
gangrenous,  and  without  peritonitis  having 
followed.  If  such  a  condition  be  sus- 
pected upon  fairly  good  grounds,  laparo- 
tomy should  be  performed,  and  an  arti- 
ficial anus  formed  in  the  damaged  loop. 
(3)  The  gut,  which  was  in  a  critical  state 
when  reduced,  has  become  gangrenous,  or 
it  has  become  so  twisted  upon  itself  as  to  be 
occluded.  (4)  Acute  peritonitis  has  set  in. 
In  such  a  case  the  constipation  persists, 
the  vomiting  continues,  although  it  may  be- 
less  frequent  and  less  severe ;  the  pain  in 


Hernia  Testis 


715 


creases,  and  is  more  constant  and  more 
diffused ;  there  is  general  and  extreme 
tenderness ;  all  peristaltic  movements  cease ; 
the  paralysed  bowel  is  distended,  and  me* 
teorism  appears ;  the  temperature  usually 
rises,  and  the  pulse  becomes  more  rapid 
and  more  thready.  The  peritonitis  may  be 
due  to  extension  of  the  mischief  from  the 
damaged  loop,  or  may  be  due  to  perforation 
of  the  bowel,  or  to  the  entrance  of  septic 
matter  into  the  peritoneal  cavity  during  the 
operation.  Frederick  Treves. 

HERNIA  TESTIS.— By  this  term  is 
signified  a  protrusion  of  the  testicle  through 
an  opening  in  the  scrotum,  due  to  inflam- 
mation of  the  gland.  It  is  also  known 
as  benign  '  fungus  testis,'  and  *  granular  dis- 
ease '  of  the  testicle.  It  has  nothing  in  com- 
mon with  malignant  fungus  of  the  testicle, 
or  '  fimgus  haematodes,'  which  is  a  protru- 
sion of  a  mahgnant  tumour  of  the  organ. 

1.  Causes. — The  most  common  causes 
are  syphilitic  and  tubercular  orchitis.  In- 
juries and  malaria  may  lead  to  chronic 
orchitis,  ending  in  hernia  testis,  and  very 
occasionally  an  acute  orchitis  leads  to 
suppuration  of  the  testicle  and  a  hernial 
protrusion.  Another  form  of  hernia  testis, 
due  to  a  growth  of  granulations  firom  the 
outer  surface  of  the  organ,  is  met  with  as 
a  sequel  of  hydrocele,  haematocele,  or  pyo- 
cele  treated  by  incision  of  the  tunica 
vaginaHs. 

2.  Pathology. —  For  the  pathology  of 
the  diseases  terminating  in  hernia  testis, 
see  Testis,  Diseases  of  the  ;  Hydrocele.  It 
is  usually  the  gummatous  form  of  sj^hi- 
litic  orchitis  that  leads  to  hernia.  One  or 
more  of  the  gummatous  masses  in  the 
gland  undergoes  disintegration,  the  two 
layers  of  the  tunica  vaginalis  over  the 
gumma  become  adherent,  and  the  super- 
ficial tissues  of  the  scrotum  inflame  and 
ulcerate,  discharging  a  certain  amount  of 
purulent  debris  and  the  detritus  of  the  dis- 
integrated gumma.  The  peripheral  part 
of  the  gumma  then  protrudes  from  the 
opening  in  the  skin.  This  may  be  sloughy 
in  appearance  and  gradually  soften  down, 
or  may  consist  of  small  pink  nodules  of 
seminal  tubules  with  intervening  masses 
of  granulation-tissue ;  as  the  process  sub- 
sides, the  whole  surface  may  be  covered  v/ith 
granulations.  The  protrusion  may  consist 
of  a  great  portion,  or  even  the  whole,  of  the 
testicle,  and  the  tunica  albuginea  may  be 
itself  everted  through  the  opening  in  the 
skin.  In  some  rare  instances  the  affection 
begins  as  a  syphilitic  tubercle  in  the 
Bkin,    which    gradually    enlarges    towards 


the  testicle,  and  then  involves  that  organ, 
and  at  last  softens  down;  this  is  just  the 
reverse  of  the  usual  course  of  events,  so 
far  as  the  order  in  which  the  tissues  are 
affected  is  concerned. 

The  tubercular  disease  occurs  in  the 
epididymis  alone,  or  in  that  and  the  pos- 
terior part  of  the  body  of  the  testicle.  The 
exuded  material  undergoes  caseation,  and 
the  caseous  masses  soften  down  into  ab- 
scesses. Over  these  abscesses  the  super- 
ficial tissues  become  adherent,  inflamed, 
and  ulcerated,  and  the  abscesses  discharge 
externally ;  the  caseous  or  infiltrated  walls 
of  these  abscesses  may  then  protrude 
through  the  orifice  in  the  skin.  Where 
acute  orchitis  terminates  in  hernia  testis, 
it  is  by  the  formation  of  an  abscess  in  the 
gland,  which  gradually  enlarges  towards 
the  surface,  and  bursts  externally ;  the  in- 
filtrated tissue  forming  the  waU  of  the 
abscess  then  fungates  through  the  sinus. 

In  cases  of  incision  into  the  tunica 
vaginalis  for  the  cure  of  hydrocele,  haema- 
tocele, or  pyocele,  a  growth  of  granulation- 
tissue  from  the  visceral  layer  of  this  serous 
membrane  may  take  place,  and  the  granu- 
lations may  at  length  project  beyond  the 
sldn-wound.  This  form  is  known  as  super- 
ficial hernia  testis.  Where  the  wound  in 
the  scrotum  is  large,  the  contraction  of  the 
dartos  favours  the  production  of  this  form 
of  hernia. 

3.  Symptoms  and  Diagnosis. — The 
symptoms  common  to  all  varieties  are  an 
ulcer  in  the  scrotum,  to  the  floor  of  which 
the  testicle  is  felt  to  be  adherent,  and  firom 
which  a  pinkish  grey  or  dull-grey  soft 
fangus  projects.  The  hernia  varies  greatly 
in  size,  and  may  be  so  large  that  but  Kttle, 
if  indeed  any,  of  the  testicle  can  be  felt 
wdthin  the  scrotum.  The  edge  of  the  ulcer 
is  often  thickened,  everted,  and  puckered  in, 
and  it  is  more  or  less  firmly  adherent  to  the 
subjacent  testicle.  If  the  hernia  be  large, 
it  overlaps  the  edge  of  skin,  being  shaped 
like  a  mushroom.  The  discharge  fi*om  the 
sore  is  pus  or  sero-pus,  and  in  some  cases 
contains  spermatozoa ;  haemorrhage  is  rare, 
and  only  slight  in  amount.  The  protrusion 
is  soft  and  yielding  to  pressure,  which  may 
elicit  the  peculiar  testicular  sensation.  By 
these  signs  this  disease  is  readily  dis- 
tinguished from  a  mere  fungating  iilcer  of 
the  scrotum  on  the  one  hand,  and  a  mahg- 
nant fungus  of  the  testicle  on  the  other. 
The  latter  is  characterised  by  the  presence 
of  a  large,  rapidly  growing,  tumour  of  the 
testicle,  by  an  entire  loss  of  the  testicular 
sense,  by  the  livid  colour  of  the  protruding 
mass,  and  by  the  frequent  profuse  haemor- 
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rhages  from  the  fungus  ;  also  by  the  enlarge- 
ment of  the  cord  and  the  implication  of  the 
inguinal  or  Uiac  glands.  To  distiaguish  be- 
tween the  varieties  of  benign  fungus,  the 
following  points  must  be  carefully  noted : 
the  history,  the  part  of  the  testicle  affected, 
the  condition  of  the  cord,  prostate,  and 
seminal  vesicles,  and  the  character  of  the 
discharge. 

Syphilitic  fungus  testis  is  a  chronic 
affection  occurring  in  the  tertiary  period 
of  the  disease ;  it  may  be  met  with  in 
young  children.  The  body  of  the  tes- 
ticle is  alone  or  chiefly  affected ;  the  cord 
is  slightly,  if  at  all,  enlarged,  and  the  pros- 
tate and  seminal  vesicles  are  not  enlarged ; 
the  discharge  may  contain  spermatozoa. 
Tubercular  fungus  testis  is  also  a  chronic 
disease,  in  which  the  epididymis  is  alone  or 
chiefly  affected,  and  the  sore  is  at  the  back 
or  outer  side  of  the  scrotum.  The  discharge 
is  stated  never  to  contain  spermatozoa.  The 
cord  is  enlarged,  and  there  is  very  often 
nodular  enlargement  of  the  prostate  and 
seminal  vesicle,  and  signs  of  tubercular 
disease  of  the  lungs,  kidnej^s,  or  bladder; 
there  may  or  may  not  be  an  entire  absence 
of  all  history  of  syphilis.  The  history  of 
the  acute  onset  and  rapid  progress  of  the  ! 
disease  distinguishes  the  rare  cases  arising 
from  acute  suppuration  in  the  testicle.  The 
discharge  may  contain  spermatozoa.  The 
superficial  form  of  hernia  testis  is  recognised 
by  the  history  of  a  previous  incision  into 
the  tunica  vaginalis,  by  the  slight  amount 
of  fungous  protrusion,  by  the  normal  or, 
more  usually,  enlarged  size  of  the  testicle 
within  the  scrotum,  and  oftentimes  by  the 
appearance  of  the  granulating  surface.  The 
discharge  never  contains  spermatozoa. 

4.  Treatment. — Hernia  testis  is  a  cur- 
able affection,  and  the  aim  of  the  surgeon 
is  to  close  up  the  superficial  wound  over  the 
protruding  mass  as  quickly  as  possible.  At 
the  same  time,  the  disease  which  has  led 
to  the  fimgus  must  be  energetically  treated. 
When  due  to  syphilis,  the  system  should  be 
brought  under  the  influence  of  mercm-y  or 
iodide  of  potassium.  V/here  the  patient  has 
already  been  subjected  to  a  thorough  course 
of  mercury,  iodide  of  potassium  may  be 
given  ;  but  where  this  is  not  the  case,  mer- 
cury should  be  given,  alone  or  combined 
with  the  iodide.  The  fungus  may  be  dressed 
with  powdered  iodoform,  or  iodide  of  starch 
paste,  or  unguentum  hydrargyri ;  and  then 
careful  compression  should  be  exerted  upon 
the  fungus  by  means  of  a  dossil  of  lint 
placed  over  it,  and  fixed  by  strapping  brought 
round  the  scrotum  and  crossed  ovv^r  the 
lint.    If  the  edges  of  the  skin  are  very  ad- 


herent and  indurated,  they  may  be  care- 
fully detached  from  the  subjacent  parts,  and 
the  above  treatment  continued.  Syme's 
operation  of  dissecting  up  the  skin  on  each 
side  and  uniting  it  over  the  hernia  is  usually 
unsuccessful.  AVhen  the  whole  testicle  is 
evidently  entirely  disorganised,  it  should  be 
excised ;  but  this  operation  should  not  be 
hastily  done,  as  with  patience  and  persever- 
ance in  the  treatment  recommended,  even 
severe  cases  may  recover,  with  a  more  or 
less  useful  organ.  "Where  the  disease  is 
tubercular,  the  same  local  treatment  should 
be  carried  out,  iodoform  being  the  best 
application  to  the  sore.  Internally,  cod- 
liver  oil,  iron  and  quinine,  combined  with 
good  food  and  residence  by  the  sea,  will  be 
indicated.  In  some  cases,  where  the  whole 
testicle  is  disorganised,  and  the  disease  is 
still  limited  to  the  one  organ,  castration  is 
clearly  indicated.  Even  where  other  organs 
are  diseased  this  may  be  the  best  treatment, 
as  causing  less  drain  upon  the  feeble  powers 
of  the  patient  than  discharging  sinuses. 
When  the  result  of  acute  orchitis,  the  patient 
should  be  kept  at  rest,  and  the  part  should 
be  carefully  cleansed  and  dressed  with 
iodoform  or  some  other  unirritating  anti- 
septic agent,  and  compression  applied  as 
in  the  other  cases.  The  same  treatment  is 
applicable  to  the  cases  of  superficial  hernia 
testis ;  castration  should  not  be  performed. 
A.  Pearce  Gould. 

HERNIA,  Varieties  of.  See  Fe- 
moral, Inguinal  Hernl^,  &c. 

HEE-PES.  —  An  acute  inflammatory 
affection  of  the  skin,  characterised  by  one 
or  more  groups  of  vesicles  running  a 
definite  course. 

Herpes  Facialis  (5'?//io7?.H.labialis,  H. 
catarrhalis)  may  accompany  slight  indis- 
position of  a  febrile  character  (catarrh),  or 
it  may  occur  in  the  course  of  severe  febrile 
diseases,  pleurisy,  pneumonia,  typhoid,  ague. 

Symptoms. — The  lips,  alse  of  nose,  more 
rarely  the  cheeks,  chin,  or  ears  are  at  first 
affected  by  hot  cedematous  patches  of  skin, 
accompanied  by  a  bm*ning  or  smarting 
sensation.  Soon  a  crop  of  pin-head  or  pea-  j 
\  sized  vesicles  appear,  which,  if  not  interfered! 
with,  dry  up  and  fall  off  at  the  end  of  about 
a  week,  no  scars  remaining.  When  the 
affection  occurs  on  the  lips,  the  mucous 
membrane  of  the  inside  of  the  mouth  is 
liable  to  be  affected  ;  here,  in  consequence 
of  the  maceration  of  the  saliva,  the  epi- 
thelium is  soon  shed  from  the  vesicles, 
leaving  red  excoriations.  Herpes  facialis 
is  x^rone  to  recur,  especially  in  certain 
individuals. 


Herpes 


717 


Herpes  Progenitalis  {Synon.  H.  pre- 
putii). 

Cause. — The  disease  differs  little  from 
Herpes  facialis,  and  is  said  to  occur  in  indi- 
viduals \vho  have  been  previously  n.t.tn.pl^^pfl 
by  gonorrhoea  or  syphilis.  In  some  indi- 
viduals"^! occasionally  follows  coitus,  in 
others  it  invariably  does. 

Symptoms. — In  the  male,  the  prepuce, 
inner  or  outer  surface,  glans,  and  balano-pre- 
putial  sulcus  are  the  parts  affected;  in  the 
female,  the  labia  minora,  majora,  and  adja- 
cent skin.  The  eruption  is  similar  to  that 
described  under  H.  facialis  ;  only  three  or 
four  vesicles  are  usually  present ;  it  may  be 
preceded  by  itching  or  neuralgic  pain.  It 
has  been  supposed  that  these  neuralgic  cases 
are  more  allied  to  H.  zoster. 

Diagnosis. — When  occurring  on  a  mu- 
cous surface  (inner  prepuce,  labia  minora) 
the  lesions  are  soon  converted  into  superficial 
excoriations,  covered  with  a  pus -secreting 
membrane.  In  this  state  they  may  be  con- 
founded with  a  soft  sore.  The  lapse  of  a 
few  days  is  sufficient  to  settle  doubt,  herpes 
running  a  definite  short  course. 

Exposure  to  infection  during  an  attack  of 
herpes  suggests  a  guarded  prognosis,  as  the 
lesions  may  eventually  become  the  seat  of 
an  indurated  sore  and  lead  to  constitutional 
Sj^^philis. 

TreatTTient. — This  need  only  be  local. 
See  Herpes  Zostei'  treatment. 

Herpes  Circinatus,  an  old  term  for 
ringworm. 

Herpes  Iris  {Synon.  Hydroa),  see  Ery- 
thema. 

Herpes  Zoster  {Synon.  Zona,  Zoster, 
Shingles). 

Cause. — An  inflammation  of  the  nerve- 
trunks  or  ganglia.  In  some  instances  this 
has  been  shown  to  be  due  to  traumatic  in- 
fluences, wounds,  surgical  operations,  strain, 
&c.,  or  to  the  spread  of  inflammation  from 
neighbouring  growths,  &c.  In  the  vast 
majority  of  idiopathic  cases  the  cause  of 
this  inflammation  is  obscure.  Malaria, 
cold,  damp,  have  been  suggested.  Lately 
it  has  been  shown  that  patients  taking 
arsenic  are  peculiarly  liable  to  herpes 
zoster.  Considering  the  number  of  indi- 
viduals who  must  be  exposed  to  the  causes 
of  herpes  zoster,  and  its  comparatively  rare 
occurrence,  it  seems  probable  that  the  dis- 
ease depends  upon  some  personal  peculiarity 
or  idiosyncrasy.  The  affection  very  rarely 
recurs. 

Pathology. — The  inflammatory  changes 

i  which  have  been  found  in  the  ganglia  and 
nerve-trunks  are  hyperaemia,  cell-infiltra- 
tion, extravasation  of  blood,  with  softening 


and  destruction  of  the  nerve-fibres.  The 
irritation  of  the  inflamed  sensory  nerve 
is  determined  to  its  peripheral  distribu- 
tion, setting  up  the  peculiar  eruption  on 
the  skin  which  has  been  conjectured  to 
be  caused  by  inflammation  of  the  special 
nerve-endings  (bulbs,  &c.)  of  the  cutaneous 
nerves.  The  cutaneous  lesions  early  affect 
the  deeper  cells  of  the  Malpighian  layer — 
the  inflammatory  exudation,  serum  or  pus, 
finally  elevating  the  more  superficial  layers 
of  the  epidermis,  and  giving  rise  to  the  for- 
mation of  vesicles. 

The  proximity  of  the  inflammation  to 
the  papillae  cutis  accounts  for  the  frequent 
destmction  of  the  latter  and  the  resulting 
loss  of  substance. 

Symptoms.  —  The  eniption  manifests 
itself  at  first  as  hot,  erythematous  patches, 
distributed  in  the  course  of  the  cuta- 
neous branches  of  some  cerebral  or  spinal 
nerve.  Within  a  few  hours  papules  or 
minute  vesicles  are  recognisable  on  the 
patches.  The  vesicles  rapidly  attain  their 
fall  development ;  and  at  the  end  of  four 
or  five  days  the  patch  has  assumed  the 
typical  appearance  about  to  be  described. 
During  the  first  few  days  fresh  patches  may 
continue  to  crop  up,  prolonging  the  climax 
of  the  disease  to  about  a  week  or  ten  days. 
At  tliis  stage  the  disease  takes  the  form 
of  clusters  of  vesicles  situated  on  inflamed 
patches  of  skin.  The  vesicles  are  mostly 
lentil  or  pea-sized,  tense,  somewhat  flat^ 
overhanging  their  bases;  they  are  filled 
with  a  serous  or  sero-purulent  fluid,  ac- 
cording to  their  stage  of  maturation ;  not 
infrequently  their  contents  are  purpUsh 
from  admixture  with  blood.  The  vesicles 
are  thickly  scattered  towards  the  centre  of 
the  patches,  where  they  are  liable  to  coa- 
lesce into  flat,  irregularly-shaped  blisters  or 
buUae.  This  central  group  of  vesicles  is 
often  surrounded  by  other  outlying  and 
similar  groups,  giving  to  the  whole  patch  a 
clustered,  or,  as  it  has  been  termed,  corj-m- 
bose  appearance.  Having  attained  its  full 
development,  the  eruption  rapidly  declines, 
the  redness  subsides,  the  pus  desiccates 
into  yellowish-brown  scabs  which  fall  off 
in  a  few  days ;  so  that  usually  by  the  end  of 
a  fortnight  or  three  weeks  all  that  remains 
of  the  eruption  are  a  few  discolorations 
of  the  skin,  with  or  without  accompanying 
scars. 

The  eruption  is  liable  to  certain  modifi- 
cations. {cCj  It  may  abort ;  the  redness  may 
appear,  but  rapidly  subside  again,  leaving 
a  few  scattered  pin-head  vesicles,  which 
rapidly  desiccate.  This  is  specially  liable 
to  occur  in  the  remote  distribution  of  the 
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nerve,  bo  that  in  a  case  of  zoster  pec- 
toralis,  while  typical  patches  are  seen  near 
the  spinal  groove,  the  patch  corresponding 
to  the  anterior  branch  of  the  nerve  may 
be  abortive.  (&)  Sometimes  spontaneously, 
more  often  as  a  result  of  friction  (clothing, 
&c.),  the  vesicles  are  ruptured.  Crusts  form, 
and  if  the  irritation  is  continued  the  vesicles 
become  the  seat  of  sloughy  sores,  with  more 
or  less  infiltrated  bases,  leading  to  exten- 
sive loss  of  substance.  Names  are  encoun- 
tered indicating  the  region  attacked — e.g. 
Zoster  frontahs,  Z.  nuchse,  Z.  brachialis, 
Z.  femorahs,  &c.  The  disease  is  almost 
always  unilateral,  but  a  few  cases  of  bi- 
lateral herpes  are  recorded.  This  unilateral 
distribution  of  the  disease  assists  the  dia- 
gnosis, the  eruption  stopping  almost  abruptly 
at  the  middle  line. 

Pain  is  almost  a  constant  symptom  of 
herpes.  It  may  precede,  accompany,  or 
succeed  the  eruption  ;  it  may  be  trifling  or 
severe,  and  quite  out  of  proportion  to  the 
severity  of  the  eruption.  Children  scarcely 
complain  of  it,  but  in  adults  it  may  be  of  a 
persistent,  gnawing,  neuralgic  character,  de- 
stroying rest.  In  old  people  it  is  liable  to 
persist  for  months,  seriously  undermining 
the  health. 

Besides  this  essential  neuralgic  pain, 
the  eruption  itself  gives  rise  to  smarting 
and  burning  during  its  development. 

Certain  complications  may  arise  in 
herpes,  (a)  Trophic  disturbances.  One  of 
the  most  serious  is  the  liability  for  the 
deeper  structures  of  the  eye  to  become  in- 
volved in  destructive  inflammation  in  cases 
where  the  conjunctiva  is  affected  in  zoster 
frontalis.  The  teeth  have  been  known  to 
fall  out  in  cases  where  the  second  division  of 
the  fifth  has  been  affected.  (&)  Paralyses 
(temporary)  have  been  known  to  precede  or 
accompany  the  eruption,  (c)  Numbness  of 
the  part  affected,  more  or  less  persistent, 
may  follow  the  eruption. 

Diagnosis. — H.  Zoster  is  to  be  dis- 
tinguished from  (1)  catarrhal  herpes,  an 
affection  liable  to  occur  about  the  orifices 
of  the  body,  mouth,  nose,  genitals,  &c. ; 
not  accompanied  by  neuralgia  nor  follow- 
ing any  nervous  distribution,  and  recurring 
frequently  in  the  same  individual.  Anato- 
mically the  two  eruptions  are  similar. 

(2)  From  eczema,  an  itching,  not 
painful  affection,  characterised  in  its  vesi- 
cular stage  by  small  miliary  vesicles,  evenly 
and  closely  set,  not  running  a  definite 
course. 

(3)  From  some  vesico-pustular  forms  of 
secondary  syphihtic  eruptions,  the  grouped 
arrangement  of  which  may  give  a  sux)er- 


ficial  resemblance,  but  which  can  be  recog- 
nised by  their  chance  distribution,  mode  of 
evolution,  and  the  presence  of  concomitant 
symptoms  of  syphilis. 

The  early  neuralgia,  preceding  the  erup- 
tion in  zoster  pectoralis,  with  the  accom- 
panying difficulty  of  breathing,  has  led  to 
the  mistaken  diagnosis  of  incipient  pleurisy. 

Treatment.  —  Simple,  uncomphcated 
cases  of  herpes  zoster  require  little  treat- 
ment ;  all  that  is  necessary  being  to  warn 
the  patient  not  to  rupture  or  irritate  the 
vesicles.  The  clotliing  should  be  loosened, 
and  the  eruption  thoroughly  dusted  with  a 
dustmg  powder — e.g. :  ^  Pulv.  camph.  5ss. ; 
zinci  oxidi,  Siij-j  amyh  ad  ^j-  Absorbent 
cotton  wool  should  be  lightly  bound  over 
the  part. 

It  may  be  necessary  to  relieve  pain 
during  the  acute  stage  by  o^^iates  given 
internally,  or  by  morphia  injected  subcu- 
taneously ;  the  after-pain  may  require  tonic 
treatment  by  quinine,  iron,  or  arsenic. 
Phosphide  of  zinc  (gr.  ^  every  three  hours), 
given  at  the  commencement  of  the  attack, 
is  said  to  control  the  pain  and  abort  the 
erui)tion  (Bulkley). 

A  good  plan  for  protecting  the  vesicles 
and  reheving  the  pain  locally  is  to  paint  on 
flexile  collodion  with  morphia  (gr.  x.-f^j). 
Glycerine  and  carbolic  acid  (1-8),  painted 
on,  reUeves  the  smarting,  especially  if  the 
vesicles  be  ruptured.  In  the  early  stages 
soothing  lotions  may  be  applied  to  reUeve 
the  burning  sensations — e.g.  lotio  plumbi 
or  linimentum  calcis. 

Duhring  says  the  disease  may  be  most 
advantageously  treated  by  the  constant 
current,  apphed  directly  to  the  seat  of  erup- 
tion and  over  the  course  of  the  nerves  by 
sponge  electrodes  (five  to  ten  cells),  for 
fifteen  to  twenty  minutes  once  or  twice  a 
day ;  the  pain  and  eruption  are  often  ar- 
rested therehy.  Alfred  Sangstee. 

HERPES  FRONTALIS  vel  OPH- 
THALMIOUS,  from  the^  frequency  with 
which  it  is  attended  by  inflammation  of 
the  conjunctiva,  cornea,  and  iris,  calls  for 
the  surgeon's  special  notice.  It  occurs  in 
two  forms,  the  simple  and  the  neuralgic. 
In  the  latter,  which  is  in  all  other  respects 
also  the  graver,  pain,  more  or  less  severe, 
may  be  felt  in  the  area  about  to  be  attacked 
for  days,  or  even  for  weeks,  before  the  erup- 
tion appears.  The  parts  commonly  con- 
cerned are  the  supra-orbital  region,  the  root 
and  side  of  the  nose,  the  brow,  and  the  scalp 
— those  parts,  in  fact,  which  are  supplied  by 
the  ophthalmic  division  of  the  fifth  nerve. 
The  precise  areas  involved  are  those  inner' 
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vated  by  the  supra-orbital,  the  infra-  and 
the  supra-trochlear,  and  the  nasal  branches, 
and,  more  rarely,  that  suppUed  by  the 
lacrjonal  branch.  In  all  respects  the  skin- 
eruption  resembles  that  of  herpes  zoster 
(q.v.).  About  the  time  that  the  crusts  of  the 
dried  vesicles  are  falling,  inflammation  of 
the  conjunctiva  and  cornea  may  occur.  The 
keratitis  may  go  on  to  ulceration  and, 
finally,  perforation  of  the  cornea.  See 
Neuropathic  Keratitis  under  Cornea. 

With  or  without  the  corneal  complica- 
tion, a  chronic  and  obstinate  form  of  serous 
iritis  may  occur,  accompanied  by  increase  of 
intra-ocular  tension  (pseudo-glaucoma),  or 
true  glaucoma  itself  may  sujjervene.  The 
€ye  is  especially  liable  to  be  impUcated  if 
the  nasal  nerve  have  been  involved 
(Hutchinson). 

The  ^pathology  of  herpes  ophthalmicus 
is  the  same  as  that  of  herpes  zoster.  See 
Herpes.  The  pain  and  the  skin-mani- 
festation are  neuropathic,  and  dependent 
upon  irritative  lesions  in  the  Gasserian 
ganglion  and  other  portions  of  the  fifth 
nerve. 

Diagnosis. — The  disease  is  often  mis- 
taken for  erysipelas.  It  may,  however,  be 
discriminated  by  observing  its  precise  uni- 
lateral distribution,  and  the  character,  site, 
and  mode  of  grouping  of  the  vesicles,  which 
are  situated  along  the  course  of  the  affected 
nerves,  or  about  their  terminations. 

Treatment  must  be  local  and  general. 
Local  treatment  consists  in  protecting  the 
skin,  and  applying  soothing  and  absorbent 
powders,  as  oxide  of  zinc,  calamine,  starch, 
&c.  If  the  conjunctiva,  cornea,  or  iris  be 
imphcated,  a  dro]3  of  a  solution  of  atropine 
should  be  appUed  once  or  twice  a  day,  and 
the  eyelids  must  be  kept  closed  and  scru- 
pulously clean.  The  conjunctival  sac  may 
be  gently  washed  once  or  twice  a  day  with 
a  solution  of  boracic  acid  (gr.  iv.  ad  f^'.), 
or  sulphate  of  quinine  (gr.  iv.  ad  f5J.).  In 
addition,  the  lids  should  be  covered  by 
means  of  a  well-fitting  compress,  on  which 
a  layer  of  boracic  acid  ointment  (gr.  xx. 
ad  5J-)  ^^s  been  spread,  so  as  effectually 
to  exclude  both  air  and  Hght.  The  com- 
press should  be  kept  gently  but  firmly 
applied  by  means  of  a  light  bandage.  In 
very  severe  cases,  immediate  and  perma- 
nent relief  may  be  obtained  by  paring 
the  edges  of  the  lids  and  stitching  them 
together.  Not  only  does  the  pain  at  once 
abate,  but  the  ulcerative  process  is  checked, 
and  repair  takes  place.  The  lids  should  be 
kept  closed,  and  protected  from  dust,  air, 
and  wind,  until  pain  and  all  other  signs 
of  hiflammation  have  entirely  disappeared. 


This  may  not  take  place  for  two,  three,  or 
four  weeks,  or  even  longer.  When  repair 
is  complete  the  Hds  may  be  separated,  and 
the  eye  gradually  accustomed  to  exposure. 
At  first  tinted  or  other  protecting  glasses 
should  be  worn  out  of  doors  or  in  a  bright 
light. 

For  the  general  treatment  see  Herpes 
Zoster  under  Herpes.  J.  Tweedy. 

KEY'S  AMPUTATION.  See  Foot, 
Amputations  in  the. 

HIP,  Diagnosis  of  Diseases  and  In- 
juries about  the. — The  hip-joint  hes  every- 
where under  muscular  cover,  and  is  in 
consequence  but  little  open  to  direct  ex- 
amination. The  position  of  the  great 
trochanter,  which  can  be  readily  felt,  thus 
becomes  of  importance  as  indicating,  when 
displaced  with  the  shaft,  an  alteration  in 
the  normal  position  of  the  head  of  the 
bone  or  a  separation  of  the  neck  of  the 
femur.  There  are  two  positions,  however, 
where,  by  firm  pressure,  some  indication  is 
obtained  of  the  condition  of  the  hip-joint. 
The  first  of  these  is  ahttle  below  Poupart's 
ligament,  where  the  joint  is  crossed  by  the 
psoas,  ihacus,  and  pectineus  muscles.  By 
extension  and  rotation  outwards,  the  head 
of  the  bone  may  be  thrown  up  beneath 
these  muscles,  and  on  flexion  a  sHght  hoUow 
appears  over  the  position  of  the  joint.  The 
other  spot  is  the  hoUow  behind  the  great 
trochanter.  Tenderness  and  fuhiess  may 
be  often  detected  in  these  situations  when 
there  is  inflammation  of  the  joint. 

If  a  healthy  person  be  placed  in  the 
prone  position,  with  his  legs  extended  and 
parallel,  the  gluteal  folds  between  the 
buttocks  and  thighs  form  a  right-angled 
cross  with  the  vertical  interval  between  the 
thighs,  and  its  continuation  upwards  be- 
tween the  buttocks.  In  hip-disease,  the 
fold  of  the  affected  side  becomes  lowered 
in  position  and  lessened  in  depth.  This 
change  is  brought  about  by  semi-flexion 
of  the  thigh  and  wasting  of  the  gluteal 
muscles. 

Piigidity  of  the  muscles  about  the  hip  is 
an  important  sign  of  disease  of  the  joint, 
especially  in  children.  Normally,  the  knee 
may  be  so  flexed  as  to  touch  the  abdomen 
without  pain,  but  in  hip-disease  the  motion 
of  the  thigh  becomes  arrested  long  before 
this  position  is  reached.  On  the  other  hajid, 
if  the  leg  and  thigh  be  straightened  so  as  to 
He  flat  on  a  couch,  the  lumbar  spine  will 
rise  in  a  curve,  indicating  that  the  hip- 
joint  will  not  admit  of  full  extension.  In 
addition  to  flexion  some   adduction  takes 
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place,  and  the  writer  has  pointed  out 
in  the  Clinical  Society's  Transactions  for 
1881  that,  as  a  result  of  double  hip-joint 
disease,  a  peculiar  deformity  may  result, 
whereby  one  leg  is  fixed  across  the  other, 
and  the  patient  walks  from  his  knees  in- 
stead of  from  his  hips.  This  he  described 
under  the  name  '  cross-legged  progression,' 
or  '  scissor-leg  deformity.' 

Muscular  rigidity  will  enable  the  surgeon 
to  distinguish  hip-disease  from  neuralgia 
or  sciatica ;  but,  should  he  trust  too  much 
to  this  sign,  he  may  overlook  disease  of  the 
spine  and  treat  it  as  of  the  hip -joint,  for  an 
abscess,  burrowing  in  the  psoas  or  passing 
through  the  sciatic  notch,  will  cause  pain  and 
consequent  limitation  of  the  movements  of 
the  hip.  Rigidity,  tenderness,  and  promi- 
nence of  some  part  of  the  spine  would  tend 
to  clear  up  the  case  ;  but  spinal  disease  and 
hip-disease  may  co-exist.  Semiflexion  and 
limitation  of  movement  may  be  also  caused 
by  cellulitis  in  the  iliac  fossa,  resulting 
from  perityphhtis  or  spreading  from  the 
uterus.  In  this  case  resistance  above  Pou- 
part's  ligament  wiU  be  detected  on  pressure, 
and  in  gentle  rotatory  movements  the  hip- 
joint  will  be  felt  to  move  smoothly. 

Osteo-arthritis,  affecting  the  hip-joint, 
may  be  generally  distinguished  by  its  occur- 
ring in  the  middle  or  late  period  of  life, 
its  clnronicity  without  tendency  to  suppu- 
ration, the  creaking  movements,  and  the 
occurrence  of  outgrowths  about  the  tro- 
chanter, neck,  and  acetabulum,  which  in 
the  later  stages  may  be  felt.  Charcot's 
joint-disease,  which  is  associated  with 
locomotor  ataxy,  may  cause  rapid  destruc- 
tion of  the  hip,  resulting  in  dislocation 
without  suppuration.  Its  onset  is  usually 
sudden,  though  Httle  painful,  and  it  is  often 
associated  with  much  swelling  of  the  soft 
parts,  so  that  it  has  been  mistaken  for 
malignant  growth.  In  its  late  stages  its 
tendency  is  towards  atrophy  of  bone  and 
looseness  of  capsule,  whereas  the  tendency 
in  osteo-arthritis  is  towards  hypertrophic 
outgrowths,  and  consequent  fixation  of  the 
joint.     See  Charcot's  Disease. 

Lameness  due  to  sacro-iliac  disease 
may  be  distinguished  from  that  due  to 
morbus  coxae  by  proving  the  movements  of 
the  hip  to  be  free,  by  the  pain  excited  on 
pressing  together  the  iliac  crests,  and  by 
the  swelling  and  tenderness  usually  evident 
over  the  affected  joint.  Inflammation  of 
the  bursa  between  the  gluteus  maximus 
and  great  trochanter  may  obscure  the  out- 
line of  this  process.  The  bursa  may  be 
evident  in  three  forms — (1)  as  a  fluctuating 
swelHng  due  to  serous  effusion ;  (2)  as  a 


firm  tumour  due  to  fibrous  deposit  in  its 
interior  ;  (3)  in  a  state  of  suppm-ation,  when 
there  wiU  be  tenderness,  enlargement  of  the 
superficial  veins,  and  a  tendency  to  oedema 
of  the  cellular  tissue  over  it.  Sciatic  hernia 
or  an  abscess  passing  through  the  sciatic 
foramen  may  cause  a  tumour  at  the  lower 
margin  of  the  gluteus  maximus,  and  either 
may  yield  impulse  on  coughing;  but  the 
latter  will  be  found  associated  with  disease 
of  the  pelvis  or  spine,  and  the  signs  of  in- 
flammation will  be  gradually  developed. 
Hernia,  if  reducible,  passes  back  suddenly, 
and  often  with  a  gurgle. 

If  loss  of  movement  and  deformity  about 
the  hip  result  from  injury,  a  fracture  or 
dislocation  is  to  be  suspected.  It  is  thus 
of  great  importance  to  compare  accurately 
one  limb  with  the  other.  Skilled  hands 
will  determine  sufficiently  the  relative  posi- 
tions of  the  trochanters  and  iliac  crests  on 
the  two  sides,  by  placing  the  thumbs  on 
the  anterior  superior  spines  and  the  fingers 
over  the  trochanters.  For  more  exact 
observation,  '  Nelaton's  line  '  is  of  great 
assistance.  This  is  a  line  drawn  by  a  tape 
or  string  from  the  anterior  superior  spine 
to  the  most  prominent  part  of  the  ischial 
tuberosity,  and  its  value  rests  on  the  fact 
that  it  just  skirts  the  upper  edge  of  the 
great  trochanter ;  consequently,  any  altera- 
tion in  the  normal  position  of  this  process 
is  readily  detected.  The  trochanter  is 
raised  above  this  line  in  cases  of  fracture 
of  the  neck  of  the  femur,  and  in  three  out 
of  the  four  regular  dislocations  of  the  hip-  • 
joint.  Another  way  of  measuring  the  ele- 
vation of  the  trochanter  has  been  suggested 
by  Bryant.  When  the  patient  is  on  his 
back  he  drops  a  perpendicular  from  the 
anterior  superior  spine  of  the  ilium,  and 
measures  the  distance  between  the  tro- 
chanter and  this  vertical  line.  Shorten- 
ing of  the  limb  may  also  be  determined 
by  comparing  the  measurements  between 
the  anterior  superior  spine  and  the  inner 
malleolus  on  either  side.  Forcible  exten- 
sion should  not  be  made  when  taking  this 
measm'ement,  as,  owing  to  tilting  of  the 
pelvis,  the  limb  may  thereby  be  actually 
shortened  instead  of  being  lengthened. 

An  injury  resulting  in  shortening  of 
the  hmb,  with  eversion  of  the  foot  and 
elevation  of  the  trochanter,  is  probably  a 
fracture  of  the  necTi  of  the  femur.  The 
only  dislocation  which  causes  well-marked 
eversion  is  the  superpubic ;  in  this  case 
the  head  of  the  bone  is  felt  in  its  abnormal 
position.  If  the  injury  were  caused  by  a 
direct  fall  upon  the  trochanter,  the  fi-actiure 
is  probably  extra-capsular  and  imxjacted. 
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The  trochanter  is  widened,  there  is  no 
crepitus,  and  the  axis  of  rotation  is  through 
a  shortened  neck.  If  caused  by  abduction 
of  the  Hmb  in  an  aged  person,  it  is  proba- 
bly intra-capsular  and  uniinpacted :  the 
trochanter  is  normal,  the  axis  of  rotation  is 
through  the  shaft,  and  crepitus  may  be 
elicited  by  extension  and  rotation. 

When  the  injury  results  in  shortening 
of  the  limb  and  fixation,  with  inversion  of 
the  foot  and  elevation  of  the  trochanter, 
one  of  the  two  backward  dislocations  is 
present.  In  superiliac  dislocation,  the  head 
of  the  bone  may  be  felt  on  the  dorsum, 
the  trochanter  is  prominent,  and  the  shorten- 
ing considerable.  In  supersciatic  disloca- 
tion, the  shortening  is  slight,  the  inversion 
less  marked,  and  the  head  of  the  bone  not 
readily  to  be  found  from  the  outside,  though 
sometimes  to  be  felt  in  the  sciatic  notch  by 
the  finger  passed  into  the  rectum  or  vagina. 
In  rare  cases  an  extracapsular  fracture  of 
the  neck  is  associated  with  inversion.  The 
movements  of  the  joint  are  then  freer  than 
in  dislocation. 

If  the  limb  is  apparently  lengthened, 
and  the  trochanter  lowered  and  buried, 
there  is  a  suj)erthyroid  dislocation ;  the  \ 
foot  is  then  carried  forwards  and  outwards, 
the  body  is  bent  over  the  thigh,  and  the 
adductors  are  tense. 

Pathological  and  congenital  disloca- 
tions usually  take  place  on  the  dorsum  ilii. 
A  pathological  dislocation  is  apt  to  become 
ankylosed  in  a  flexed  position,  in  con- 
sequence of  which  great  bending  forward 
of  the  lumbar  spine,  or  lordosis,  takes 
place  when  the  foot  is  brought  to  the 
ground.  Congenital  dislocations  also  give 
rise  to  lordosis,  and  a  waddling  gait  is  usu- 
ally noticed  as  soon  as  the  child  begins  to 
walk.  E.  Clement  Lucas. 

HIP,  Excision  of  the.  See  Hip- 
disease. 

HIP-DISEASE.— This  term  is  applied 
to  a  chronic  and  often  very  insidious  in- 
flammation of  the  hip-joint,  which,  begin- 
ning either  in  the  bones  or  in  the  synovial 
membrane,  tends  to  pass  on  to  suppuration 
and  the  production  of  deformity,  and  in 
many  instances  even  to  a  fatal  issue  ;  but 
which,  if  efficiently  treated  in  its  early 
stage,  may  in  most  cases  be  repaired  with 
little  injury  to  the  functions  of  the  limb, 
and  with  no  impairment  of  the  general 
health. 

By  many  authorities  this  affection  is 
considered  to  be  the  result  merely  of 
neglected  local  injury,  and  to  be  unasso- 
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ciated  with  any  constitutional  defect,  while 
by  others  it  is  looked  upon  as  strumous  or 
scrofulous.  This  question  can  be  treated 
only  very  briefly  in  the  present  article,  but 
it  cannot  be  entirely  passed  over.  The 
terms  struma  and  scrofula  are  here  taken  to 
be  synonymous,  and  are  used  to  express  a 
defective  condition  of  the  general  health, 
with  a  tendency  to  various  obstinate  local 
inflammations  tending  to  suppuration  and 
caseation — as  of  lymphatic  glands,  cancel- 
lous bone,  mucous  and  synovial  membranes, 
and  the  skin.  Although  in  many  examples  of 
struma  as  thus  defined  tubercle  is  present, 
in  others  no  histological  elements  beyond 
those  of  mere  chronic  inflammation  can  be 
detected ;  and  it  is  only  when  certain  points 
in  their  natural  history  and  clinical  features 
are  taken  into  account,  that  the  ground  for 
placing  these  affections  in  a  distinct  group 
becomes  apparent.  These  points  are  their 
common  association,  in  respect  of  inherit- 
ance, with  tubercular  phthisis ;  their  occur- 
rence in  different  members  of  the  same 
family ;  the  development,  as  we  frequently 
see,  of  several  of  them  in  the  same  patient ; 
their  strong  tendency  to  advance  and  re- 
lapse and  to  lead  to  suppuration  ;  and  their 
presence  in  cases  from  which  the  occur- 
rence of  local  injury  can  be  excluded — for 
instance,  when  disease  of  one  of  the  large 
joints  comes  on  iu  a  patient  who  has  been  in 
bed  for  several  months  for  the  treatment  of  j 
spinal  caries.  These  characteristics  are  sO' 
well-marked  in  a  large  nimiber  of  instances 
of  hip-disease  that,  while  many  cases  may 
be  fairly  attributed  to  mere  local  injury  in. 
patients  who  are  otherwise  healthy,  the  affec- 
tion, even  though  originating  in  an  injury, 
must,  speaking  generally,  be  regarded  as 
owing  its  subsequent  progressive  tendency  to 
the  strumous  diathesis.  This  question,  how- 
ever, is  not  of  so  much  clinical  importance 
as  at  first  sight  it  appears  to  be ;  for  the 
strumous  and  the  non-strumous  cases  alike 
must  be  treated — in  the  manner  described 
below — by  absolute  rest  of  the  joint  itself 
combined  of  course  with  all  the  means  that 
are  calculated  to  improve  the  general  health. 
The  mistake  formerly  committed  lay  in 
maintaining  that,  as  the  disease  is  often, 
strumous,  or,  in  other  words,  constitutional, 
the  chief  point  in  treatment  must  be  to  pro- 
vide exercise  in  the  open  air,  and  to  regard 
local  measures  as  of  merely  secondary  im- 
portance. It  is  to  this  fundamental  error 
in  the  treatment  of  this  affection  that  the 
disastrous  results  which  were  formerly  so 
common  must  be  attributed. 

Hip-disease,  like  other  affections  of  the 
strumous  group,  although  it  may  be  met 

3a 


722 


Hip-Disease 


with  at  any  age  up  to  puberty,  or  even  later, 
is  much  more  prevalent  in  early  childhood, 
and  commences  in  a  large  proportion  of 
cases  between  the  ages  of  three  and  seven 
years.  The  affection  most  commonly  begins 
in  the  bones — either  in  the  head  or  neck  of 
the  femur,  or  in  the  acetabulum.  It  may, 
however,  take  its  origin  in  the  synovial 
membrane.  The  view  formerly  entertained, 
that  it  commenced  in  the  ligamentum  teres, 
or  in  the  cartilage,  has  been  discarded.  In 
the  upper  end  of  the  femur  its  starting 
point  is  the  cancellous  tissue  just  beneath 
the  cartilage,  or  the  line  of  junction  of  the 
epiphysis  with  the  shaft.  It  may  also  com- 
mence, in  more  rare  instances,  in  the  neigh- 
bourhood of  the  ossific  nucleus  of  the  head, 
or  in  some  part  of  the  neck  within  the 
capsular  ligament.  In  the  acetabulum,  the 
inflammatory  process  commonly  attacks  the 
line  of  junction  between  the  three  segments 
of  bone  which  meet  in  the  floor  of  this 
cavity.  The  synovial  form  may  be  so  acute 
as  to  lead  to  early  suppuration,  tending  to 
run  on  to  disorganisation  of  the  joint ;  or  it 
may  be  chronic  and  persistent,  and  attended 
with  the  slow  formation  of  matter,  or  the 
effusion  of  plastic  lymph,  leading  to  fibrous 
or  bony  ankylosis. 

In  whichever  way  it  commences,  the 
disease,  unless  it  is  arrested  by  treatment, 
soon  involves  all  the  soft  structures  of  the 
joint,  and  frequently  also  both  the  upper 
end  of  the  femur  and  the  acetabulum,  so  that 
a  general  arthritis,  attended  in  the  great 
majority  of  instances  with  suppuration,  is 
established.  As  the  bones  forming  the  joint 
are  cancellous  in  structure,  the  inflammatory 
process  commonly  ends  in  caries  rather 
than  in  necrosis.  Even  when  necrosis  has 
taken  place  the  sequestra  are  seldom  large 
enough  to  be  important,  and  consist  of  soft 
fragments,  easily  broken  down  and  carried 
away  in  the  discharge.  Sometimes,  how- 
ever, in  consequence  of  acute  inflammation 
in  the  line  of  junction  of  the  head  with  the 
neck  of  the  femur,  the  whole  head,  or  what 
remains  of  it,  may  become  separated  from 
the  rest  of  the  bone  and  form  a  large  loose 
sequestrum.  In  the  later  stages  of  the 
disease,  the  bones,  including  the  upper 
border  of  the  acetabulum,  are  extensively 
absorbed,  and  the  upper  end  of  the  femur — 
though  generally  remaining  in  the  eroded 
and  enlarged  acetabular  cavity — is  drawn, 
by  the  muscles  inserted  into  it,  upwards 
and  backwards  towards  the  dorsum  ilii. 
In  cases  in  which  the  strumous  diathesis 
is  very  pronounced,  chronic  inflammation 
may  spread  widely  in  the  medullary  tissue 
of  the  femur,  or  may  lead  to  the  destruction 


of  the  whole  floor  of  the  acetabulum  and 
the  adjacent  parts  of  the  pelvis. 

Diagnosis. — The  recognition  of  hip-dis- 
ease in  its  advanced  stage  is  generally  a 
very  simple  matter ;  but  this  is  by  no  means 
the  case  when  the  affection  is  stiU  incipient, 
for  the  various  symptoms  are  then  often  but 
very  slightly  marked,  and,  moreover,  nearly 
all  the  signs  of  early  hip-disease  are  also 
the  signs  of  other  affections  either  of  the 
lower  limb  or  of  the  spinal  column.  A  dia- 
gnosis, therefore,  can  often  be  arrived  at  only 
by  a  careful  study  of  many  slight  symptoms, 
any  one  of  which,  taken  alone,  would  be 
either  deceptive  or  altogether  inconclusive. 
These  symptoms,  to  take  them  in  the  order 
in  which  they  may  be  most  conveniently 
observed  in  the  examination  of  a  patient, 
are — 

(a)  Lameness. —  This  condition  is  al- 
ways present,  though  it  is  often  so  slight 
that  it  may  easily  escape  notice.  It  may 
depend  either  on  pain,  or  on  a  fixed  or  dis- 
torted position  of  the  limb ;  but  as  the 
sensitiveness  of  the  joint  varies  in  different 
cases,  and  as  the  position  of  the  limb 
varies  in  different  instances,  there  is  no 
form  of  lameness  that  is  at  all  characteristic 
of  hip-disease,  and  the  symptom  is  valuable 
only  so  far  as  showing  that  the  patient  is 
unsound,  and  as  calling  for  further  investi- 
gation of  the  case. 

(6)  Pain. — The  degree  to  which  pain  is 
developed  is  very  variable.  In  some  in- 
stances it  is  so  slight,  or  even  so  entirely 
absent,  that  the  disease  is  not  suspected.  In 
others  it  is  from  the  first  very  severe.  It 
may  be  limited  to  the  joint  itself,  but  very 
often  it  is  referred  to  those  situations  lower 
in  the  limb  to  which  the  peripheries  of  the 
obturator  and  anterior  crural  nerves,  which 
send  offsets  to  the  joint,  are  distributed — 
that  is,  to  the  knee,  or  in  rarer  instances  to 
the  middle  of  the  inner  part  of  the  thigh  or 
the  inner  side  of  the  leg.  It  must,  however, 
be  borne  in  mind  that  pain  is  referred  to 
these  situations,  not  only  in  hip-disease,  but 
also  in  such  widely  different  affections  as 
disease  of  the  lumbar  spine  and  of  the 
sacro-iliac  joint,  cancer  of  the  rectum  as 
related  by  Mr.  EQlton,  and  abscess  and 
aneurism  in  Scarpa's  triangle  ;  every  case 
must,  therefore,  be  thoroughly  investigated, 
so  tha.t  the  real  source  of  the  pain  thus  re- 
ferred may  be  ascertained. 

(c)  Altered  Position  of  the  Limh. — In 
the  early  stage  of  the  disease  the  joint,  in  a 
typical  case,  becomes  flexed,  abducted,  and 
rotated  outwards.  The  explanation  of  this 
position  of  the  limb  has  been  much  dis- 
cussed; it  is,  however,  very  simple.     The 
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posture  is  merely  that  of  'greatest  ease,* 
and  is  the  same  as  that  into  which  the  joint 
is  unconsciously  brought  when  a  person 
sits  down  with  the  limbs  flexed  on  the 
trunk,  the  knees  slightly  apart,  and  the 
heelsj  touehing.  It  secures  the  relaxation 
of  all  the  ligamentous  structures  of  the 
joiat :  flexion  relaxing  the  front  of  the  cap- 
sule, abduction  relaxing  the  ligamentmn 
teres  and  the  strong  outer  (ilio-trochanteric) 
band  of  the  ilio-femoral  ligament,  and 
rotation  outwards  relaxing  the  inner  band  of 
the  same  Hgament  and  also  the  back  of  the 
capsule.  At  a  later  stage  the  adductors,  the 
most  powerful  group  of  muscles  around  the 
joint,  stimulated  to  contraction  by  reflex 
irritationl^^aauaTT^ffi'a'w' tli^  llUlb  iilWili'dsT' 
SoUSSr,  instead  of  being  flexed  and  ab- 
ducted it  now  becomes  flexed  and  adducted. 
Shortening  due  to  absorption  of  bone  com- 
monly takes  place  at  this  period,  and  is 
indicated  by  the  shifting  of  the  trochanter 
upwards,  or  upwards  and  backwards,  in 
the  acetabulum  enlarged  by  the  absorption 
of  its  upper  border.  This  displacement  may 
be  detected  by  observing  that  the  apex  of  the 
trochanter  Hes  above  Nelaton's  line,  drawn 
from  the  anterior  superior  iUac  spine  to  the 
most  prominent  part  of  the  tuber  ischii. 
In  advanced  cases  real  shortening  is  often 
in  part  due  to  arrested  growth  of  the 
limb.  Keal  lengthening,  if  it  ever  occurs, 
is  certainly  in  the  highest  degree  rare. 
The  writer  has  never  seen  it  demonstrated. 
Apparent  lengthening  arises  when,  the  limb 
being  abducted  and  fixed,  the  patient  wheels 
it  inwards  till  it  is  parallel  with  its  fellow, 
by  drawing  up  the  opposite  side  of  the 
pelvis ;  while  apparent  shortening  results 
when,  the  limb  being  adducted,  the  patient 
wheels  it  outwards  by  drawing  up  the  pelvis 
on  the  afi'ected  side. 

(d)  Loss  of  Movement  in  the  Joint. — 
This  is  the  most  constant  and  the  most 
conclusive  symptom.  Cases  of  hip-disease  in 
which  movement  is  absolutely  unimpaired 
are  so  rare,  that  the  presence  of  completely 
free  movement  may  in  itself  be  taken  as  all 
but  absolute  proof  that  the  joint  is  sound. 
It  should  be  remembered,  however,  that 
the  loss  of  flexion  and  extension  of  the 
thigh  on  the  trunk  is  a  symptom  by  no 
means  limited  to  hip-disease  ;  in  psoas  and 
iliac  abscess  the  thigh  generally  cannot  be 
folly  extended ;  in  abscess  under  the  glutei 
it  cannot  be  fully  flexed ;  it  is,  therefore, 
necessary  not  only  to  test  flexion  and  exten- 
sion, but  to  see  whether  the  ball-and-socket 
movement,  or  rotation  of  the  femur  in  the 
acetabulum,  is  interfered  with.  If  rotation 
is  free,  it  may  be  concluded  that  the  loss  of 


either  flexion  or  extension  depends  on  some 
condition  external  to  the  joint ;  if,  however, 
rotation  is  deficient,  this  fact  will  tend  to 
show  that  the  joint  itself  is  affected.  This 
test  as  to  the  various  movements  of  the 
thigh  on  the  trunk  must  be  very  gently 
carried  out.  If  the  examination  is  roughly 
made,  all  the  muscles  will  be  contracted  to 
protect  the  joint,  and  this  contraction  will  be 
mistaken  for  rigidity  resulting  from  disease. 

(e)  Muscula/r  wasting  is  a  very  constant 
symptom.  It  is  most  marked  as  flattening 
of  the  glutei  and  obhteration  of  the  fold 
between  the  nates  and  the  thigh ;  but  it 
can  also  be  detected,  with  less  annoyance  to 
the  patient,  by  comparing  the  measurement 
around  the  middle  of  the  thigh  with  that 
at  the  same  level  of  the  opposite  limb.  Mus- 
cular wasting  is  often  ascribed  to  non-use  of 
the  limb  ;  it  is,  however,  in  great  part  depen- 
dent oh  reflex  atrophy,  and  has  its  counter- 
part in  the  muscular  wasting  which  accom- 
panies disease  of  aU  the  principal  joints. 

(/)  Swelling.  —  This  is  often  absent 
during  the  earlier  stages  of  the  disease. 
At  later  periods  it  may  make  its  appearance 
either  in  front  of  the  joint  in  Scarpa's  tri- 
angle, or  behind  the  trochanter,  or  on  the 
outer  aspect  of  the  limb  beneath  the  tensor 
fascisB  femoris,  or  in  the  form  of  general 
brawny  thickening  around  the  articulation. 

During  examination,  a  patient  suspected 
of  having  hip-disease  should  be  undressed 
and  placed,  not  on  a  soft  bed,  but  on  a  firm 
mattress  or  couch,  so  that  the  outline  of 
the  spine  and  Hmb  may  be  clearly  ascer- 
tained. It  must  be  noticed  whether,  while 
the  ham  touches  the  couch,  the  lumbar 
spine  is  free  from  anterior  curvature  (lor- 
dosis) ;  whether  the  heels  correspond ;  and 
whether  the  anterior  ihac  spines  occupy  cor- 
responding positions.  If,  when  the  limb  is 
down  upon  the  couch,  the  spine  is  arched 
forwards,  this  is  evidence  that  the  thigh  is 
flexed  upon  the  pelvis.  The  extent  of  this 
flexion  can  be  defined  by  raising  the  limb 
till  the  spinal  curvature  is  removed.  If  the 
iliac  spine  on  the  suspected  side  is  lower  than 
that  on  the  opposite  side,  it  shows  that  the 
limb  is  abducted — to  what  extent  may  be 
ascertained  by  mo\dng  the  limb  outwards 
till  the  two  spines  are  again  level ;  while  if 
the  iliac  spine  on  the  suspected  side  is,  on 
the  contrary,  drawn  up,  it  indicates  adduc- 
tion, the  amount  of  which  may  be  deter- 
mined by  moving  the  limb  inwards  across 
its  fellow  tiU  the  pelvis  is  again  square.  In 
this  marmer  the  real  position  of  the  limb 
on  the  trunk  will  be  ascertained.  Motion 
should  now  be  tested  by  carrying  the  thigh 
,  slowly  and  gently  in  a  direction  first  of 
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flexion  and  then  of  extension,  the  hand 
being  placed  under  the  loin  to  see  that  the 
Imnbar  spine  remains  at  rest.  Next,  the 
thigh  should  be  carefully  rotated  to  ascer- 
tain whether  the  femur  turns  freely  in  the 
acetabulum.  These  several  movements 
must  be  carried  to  their  fall  natural  range  ; 
for,  in  slight  cases,  it  is  only  when  the  ex- 
treme limits  are  approached  that  any  stiff- 
ness can  be  detected.  Muscular  wasting 
should  be  investigated,  either  by  observing 
whether  or  not  there  is  any  flattening  of  the 
gluteal  region,  or  by  comparing  the  circum- 
ference of  the  two  thighs  at  the  same  level. 
If  swelling  is  present  it  may  be  detected 
by  comparing  the  two  sides,  or  by  passing 
the  hand  over  the  surface.  Tenderness 
on  pressure,  either  in  front  of  the  capsule 
or  behind  the  trochanter,  is  sometimes 
noticed  in  cases  in  which  other  signs  are 
but  little  marked ;  but,  unless  care  is  used, 
the  pain  of  rough  handling  may  be  mis- 
taken for  the  evidence  of  disease.  Jarring 
of  the  heel  or  knee  is  not  to  be  relied  on  ; 
it  is  a  test  very  likely  to  make  a  timid  child 
flinch,  although  the  joint  is  quite  sound; 
while,  on  the  other  hand,  there  are  many 
cases  of  hip-disease  in  which  the  jar  pro- 
duces no  complaint  of  pain. 

When  these  various  symptoms  have 
been  investigated,  the  evidence  obtained 
must  be  carefully  weighed.  As  a  rule  it  is 
easy  to  arrive  at  a  definite  conclusion  ;  but 
in  some  cases  the  diagnosis  can  be  formed 
only  by  combining  a  number  of  minor 
signs.  Thus,  in  one  case  there  is,  together 
with  an  appreciable  limitation  of  movement 
— which  is,  as  has  already  been  said,  almost 
mvariably  present — some  slight  muscular 
wasting  of  the  limb ;  in  another,  to  slight 
stiffness  are  added  slight  apparent  lengthen- 
ing, pain  on  movement,  and  rigidity  of  the 
adductor  longus  or  some  of  the  other 
muscles  around  the  joint.  In  another,  with 
some  loss  of  motion,  there  may  be  detected 
slight  flexion,  pain  in  the  knee,  and  fulness 
in  the  groin.  Negative  evidence  is  some- 
times of  great  value ;  for  if,  notwithstand- 
ing that  the  child  is  lame,  has  pain  in 
his  knee,  and  keeps  his  thigh  constantly 
flexed  on  the  pelvis,  it  is  found  that  there 
is  no  stiffness  at  the  joint,  but  that  the 
head  of  the  femur  still  moves  freely  in 
the  acetabulum,  it  may  be  strongly  sus- 
pected that  the  symptoms  depend,  not 
on  disease  of  the  hip,  but  on  caries  of  the 
spine,  or  some  other  affection  of  the  neigh- 
bouring parts,  and  a  more  extended  exami- 
nation must  be  made.  The  affections  most 
likely  to  be  mistaken  for  hip-disease  are 
caries  of  the  spine,  attended  with  iliac  or 


psoas  abscess,  or  abscess  burrowing  down 
under  the  glutei ;  infantile  paralysis ;  con- 
genital dislocation  of  the  hip-joint — a  more 
common  condition  than  is  usually  sup- 
posed ;  and,  in  young  children,  the  lordosis 
of  rickets,  accompanied,  as  it  may  be,  by  a 
painful  condition  of  the  limbs,  often  present 
when  rickets  is  acute. 

When  the  disease  is  allowed  to  make  pro- 
gress, various  complications  are  developed. 

Deformity. — The  limb,  under  the  in- 
fluence of  the  surrounding  muscles,  assumes 
positions  which  undergo  some  remarkable 
changes  as  the  disease  advances.  At  first 
the  thigh  becomes  more  flexed  and  more 
abducted — the  latter  posture  being  itself 
the  cause  of  any  apparent  lengthening; 
but  at  a  later  stage,  owing  to  the  pre- 
ponderating action  of  the  adductors — the 
most  powerful  group  of  muscles  around  the 
joint — the  limb  becomes  adducted,  or,  when 
the  compensatory  has  been  substituted  for 
the  real  position,  apparently  shortened,  by 
the  drawing  up  of  the  pelvis  on  the  affected 
side.  By  degrees  also,  and  as  the  effect  of 
constant  intra-articular  pressure  resulting 
from  muscular  action,  the  joint  surfaces  are 
absorbed,  and  the  trochanter  travels  upwards 
and  backwards  upon  the  ilium,  and  so  con- 
siderable real  shortening  is  produced. 

Abscess. — In  neglected  cases  suppura- 
tion is  almost  constantly  met  with,  while, 
even  when  treatment  has  been  resorted  to 
in  an  early  stage  of  the  disease,  abscess  in 
a  large  number  of  instances  sooner  or  later 
is  developed.  Matter  usually  forms  slowly, 
so  thai  the  abscess  is  of  the  cold  variety. 
But  in  some  cases  the  suppurative  process 
is  acute,  and  attended  with  a  high  tem- 
perature, night  screams,  and  pain  on  move- 
ment. The  abscess  is  generally  formed 
within  the  capsule,  and  subsequently  makes 
its  way  outwards,  either  through  the  coty- 
loid notch,  to  reach  the  surface  in  Scarpa's 
triangle,  or  through  the  thin  posterior 
part  of  the  capsule,  to  appear  beneath 
the  glutei ;  or  it  may  pass  into  the  bursa 
under  the  tendon  of  the  ilio-psoas  (which 
frequently  communicates  with  the  joint), 
and  present  itself  in  the  immediate  neigh- 
bourhood of  the  femoral  vessels.  In  some 
cases,  however,  the  abscess  is  from  the  first 
external  to  the  joint,  and  arises  from  sup- 
puration among  the  inflammatory  products 
with  which  the  soft  parts  have  been  infil- 
trated. Such  abscesses  may  appear  at  any 
aspect  of  the  joint,  though  they  are  most 
commonly  seated  beneath  the  tensor  fasciae 
femoris,  or  further  down  on  the  outer  side  of 
the  thigh.  A  formidable  variety  of  abscess  is 
that  which  is  developed  within  the  pelvis  as 
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the  result  of  disease  of  the  acetabulum,  and 
wliich  makes  its  way  to  the  surface  above 
Poupart's  ligament.  Suppuration  within 
the  pelvis  may  often  be  detected  by  a 
finger  passed  into  the  rectum — a  method 
of  examination  which  it  is  often  useful  to 
adopt  in  the  diagnosis  of  hip-disease  in 
childhood.  The  writer  has  met  with  four 
instances  in  which  intra-pelvic  abscesses 
have  burst  into  the  rectum,  and  faecal 
raaterial  has  passed  from  the  bowel  through 
the  hip-joint,  so  as  to  reach  the  surface 
through  sinuses  opening  behind  the  tro- 
chanter. All  these  were  fatal — one  after 
amputation  at  the  hip -joint  had  been  per- 
formed. 

Amyloid  Degeneration. — Should  sup- 
puration be  copious  and  of  long  standing, 
amyloid  degeneration  of  the  internal  organs, 
indicated  by  enlargement  of  the  liver  or 
spleen  and  the  presence  of  albumen  in  the 
urine,  may  take  place.  The  period  at  which 
this  condition  is  developed  varies,  however, 
very  much  in  different  instances.  In  some 
it  is  present  soon  after  suppuration  has 
commenced,  while  in  others  it  makes  its 
appearance  only  when  the  discharge  of 
matter  has  been  going  on  for  many  months, 
or  even  for  two  or  three  years. 

Tubercular  Meningitis.  —  Formerly, 
when  hip-disease  was  so  frequently  allowed 
to  advance  to  the  chronic  suppurative  stage, 
tubercular  meningitis  was  by  no  means  a 
rare  complication ;  but  at  the  present  day, 
when  suppuration  is  so  largely  diminished 
by  treatment  in  which  rest  is  combined 
with  the  early  antiseptic  opening  of  ab- 
scesses, it  is  much  less  often  seen.  It  may, 
however,  be  developed  at  any  period  of  the 
disease :  in  some  instances  it  has  occurred 
when  no  suppuration  had  taken  place;  in 
others  after  the  joint-affection  had  long 
been  cured.    It  always  terminates  fatally. 

It  is  remetrkable  that  pulmonary  phthisis 
is  rarely  met  with  in  patients  suffering  from 
hip-disease. 

Treatment. — In  its  early  stage  hip- 
disease  must  be  treated  by  absolute  rest, 
combined  with  the  means  by  which  any 
abnormal  posture  of  the  limb  may  be 
gradually  corrected.  The  best  method  for 
carr^'ing  out  these  indications  is  that  of 
extension  by  the  weight  and  pulley.  The 
patient  is  placed  on  a  firm  mattress,  with  a 
board  beneath  it  to  keep  its  surface  flat. 
The  pillow  should  be  wedge-shaped,  so  as 
to  support  the  head  in  a  raised  position  at 
a  convenient  angle ;  but  it  should  be  large 
enough  only  to  correspond  to  the  head.  If 
it  is  of  the  ordinary  size  the  patient  raises 
his  shoulders  upon  it,  so  that  his  trunk  is 


no  longer  in  a  horizontal  position.  The 
weight  is  connected  with  the  limb  by  means 
of  the  ordinary  '  stirrup.'  This  consists  of 
a  piece  of  stout  strapping,  firom  two  to  four 
inches  wide,  which  is  doubled  upon  itself 
at  its  middle  so  as  to  form  a  long  loop,  the 
sides  of  which  are  placed  one  on  the  inner 
and  the  other  on  the  outer  aspect  of  the 
limb,  from  the  foot  to  the  middle  of  the 
thigh,  a  loop  of  about  four  inches  in  length 
being  formed  below  the  sole.  The  strapping 
is  kept  in  place  by  circular  strips,  over 
which  a  bandage  is  applied.  A  thin  piece 
of  wood  of  the  shape  of  a  visiting  card  is 
placed  transversely  in  the  lower  end  of  the 
stirrup,  to  prevent  the  side  pieces  from 
pressing  on,  and  excoriating  the  malleoli. 
Through  the  centre  of  this  piece  of  wood, 
and  through  the  strapping  at  a  corre- 
sponding point,  a  strong  piece  of  cord  is 
passed,  and  carried  down  to  the  foot  of  the 
bed,  where  it  passes  over  the  pulley  and 
supports  the  weight.  The  amount  of  the 
weight  must  vary  with  the  case,  but  in  chil- 
dren under  twelve  years  of  age  from  three 
to  five  pounds  should  be  used ;  in  young 
adults  as  much  as  six  to  ten,  or  even  more, 
may  occasionally  be  required.  It  is,  how- 
ever, not  to  its  large  amount,  but  to  its 
continuous  action,  that  the  weight  owes  its 
efficacy  in  these  cases.  Very  heavy  weights 
put  a  mischievous  strain  upon  the  ligaments 
of  the  knee,  and  often  produce  oedema  of 
the  foot.  A  cradle  should  be  used  to  keep 
the  weight  of  the  bed-clothes  off  the  feet. 

In  the  case  of  a  child,  the  mattress  should 
be  protected  with  a  piece  of  macintosh, 
covered  with  a  draw-sheet.  It  is  absolutely 
necessary  that,  for  a  time,  the  patient  should 
be  confined  to  the  horizontal  posture.  To 
ensure  this  a  long  splint  should  be  placed 
on  the  opposite,  or  sound  side,  and  a  chest- 
band  will  also  be  useful.  This  consists  of 
a  piece  of  webbing,  an  inch  or  two  wide, 
passing  across  the  upper  part  of  the  chest 
between  the  two  armpits,  and  ending  in  two 
loops  through  wliich  the  arms  are  passed,  and 
through  which,  also,  another  piece  of  web- 
bing is  threaded,  which  runs  transversely 
across  the  surface  of  the  bed  under  the  pa- 
tient's shoulders,  and  is  securely  tied  at  its 
two  ends  to  the  sides  of  the  bedstead.  When 
this  contrivance — which  ought  not,  how- 
ever, to  be  tightly  applied — is  worn,  the  pa- 
tient can  neither  sit  up  nor  turn  on  his  side. 

In  adjusting  the  lunb,  the  first  step  is  to 
exchange  the  compensatory  position  which 
it  has  assumed  for  its  real  position.  Thus, 
if  there  is  lordosis,  this  mast  be  removed 
by  flexing  the  limb  to  the  necessary  extent 
on  the  trunk.     If  the  pelvis  is  oblique,  so 
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that  the  anterior  iliac  spine  on  the  affected 
side  is  lower  than  that  on  the  sound  side,  the 
limb  must  be  moved  outwards  till  the  two 
spines  are  again  at  the  same  level.  If,  on 
the  contrary,  the  iliac  spine  of  the  diseased 
side  is  higher  than  that  on  the  sound  side, 
the  limb  must  be  adducted  till  the  spines 
are  again  horizontal.  Secondly,  in  what- 
ever position  the  limb  has  now  been 
brought,  it  must  be  maintained  by  pillows, 
or   by   some   equivalent    support,  and  the 

{)ulley  must  be  adjusted  in  a  line  with  the 
ong  axis  of  the  thigh,  so  that  extension  is 
made  exactly  in  this  line.  In  instances  in 
which  deformity  is  extreme,  the  adjustment 
of  the  limb  is  a  matter  requiring  some 
ingenuity,  and  a  light  wooden  framework, 
covered  with  pillows,  may  be  necessary  to 
support  it.  But  for  ordinary  cases  sloping 
or  wedge-shaped  pillows  will  be  sufficient. 
The  reason  for  arranging  the  limb  in  the 
manner  now  described,  and  making  traction 
in  the  long  axis  of  the  thigh,  is  that  when 
thi8  is  done  the  weight  has  a  direct  tendency 
to  remove  intra- articular  pressure,  while  if 
extension  is  not  thus  made  in  the  axis  of 
the  deformity,  the  femur  is  converted  into 
a  lever,  whose  fulcrum  is  at  the  acetabulum, 
80  that  the  articular  surfaces  are  pressed  still 
more  firmly  together.  As  the  contraction 
yields,  it  is  necessary  to  alter  the  posi- 
tion of  the  pulley  and  the  height  of  the 
pillows,  so  that  extension  shall  still  corre- 
spond with  the  axis  of  the  thigh.  It  is  often 
surprising  to  see  how  quickly  weight-exten- 
sion thus  applied  will  remove  deformity. 
In  recent  cases  the  limb  may  be  restored  to 
its  natural  position  in  ten  days  or  a  fort- 
night ;  while,  even  in  cases  of  long  standing, 
its  position  may  be  corrected  in  from  three 
or  four  weeks  to  two  months. 

It  must  be  noticed  that,  although  it 
removes  flexion,  the  action  of  the  weight 
has  little  effect  on  either  adduction  or  ab- 
duction, so  that  when  the  limb  has  been 
restored  to  a  position  of  extension  on  the 
trunli,  abduction,  showing  itself  as  apparent 
lengthening,  or  adduction,  taking  the  form 
of  apparent  shortening,  will  still  remain. 

Abduction  calls  for  no  interference,  for 
it  will  gradually  disappear  spontaneously 
if  movement  in  the  joint  is  preserved ;  while, 
should  ankylosis  result,  the  presence  of 
abduction,  assuming  the  form  of  apparent 
lengthening,  \vill  be  a  distinct  gain,  for  it 
will  tend  to  compensate  for  any  real 
shortening  that  may  have  taken  place. 
Instances  are  not  rare  in  which  a  limb, 
which  has  become  permanently  fixed  in  a 
position  of  abduction,  has  the  appearance 
of  being  of  the  same  length  as  its  fellow. 


though  it  is  in  reality  shortened  to  the 
extent  perhaps  of  an  inch  or  an  inch  and 
a  half.  Adduction  is  of  greater  moment,  for 
it  has  the  effect  of  making  the  limb  prac- 
tically shorter  than  its  fellow.  It  is  there- 
fore necessary  if  possible  to  correct  it.  This 
may  be  done  in  the  following  manner.  A 
weight  somewhat  heavier  than  that  which 
would  ordinarily  be  used — for  a  child  of  five 
or  six  years  six  pounds  may,  for  the  present 
purpose,  be  employed — is  attached  to  the 
affected  limb  in  the  ordinary  way.  A  long 
splint  is  then  applied  to  the  sound  side, 
unless  this  has  already  been  done,  and  at 
its  lower  end  is  fastened  a  cord  which  runs 
along  its  outer  side  upwards  to  the  head  of 
the  bed,  where  it  is  made  to  turn  over  a 
pulley  and  sustain  a  weight  of  five  or  six 
pounds.  By  this  means,  while  the  affected 
limb  is  drawn  down,  the  opposite  limb  is 
carried  in  a  contrary  direction.  There  are 
few  cases  in  which,  unless  firm  ankylosis 
has  taken  place,  this  method  will  not  in 
the  course  of  two  or  three  months  com- 
pletely remove  apparent  shortening  depen- 
dent on  adduction.  Should  the  limb,  in  con- 
sequence of  the  absorption  of  the  head  of 
the  femur,  tend  to  be  everted,  this  posture 
may  be  corrected  by  the  following  plan  : — 
An  outside  splint,  long  enough  to  extend 
from  the  level  of  the  sole  to  the  knee,  and 
furnished  with  a  cross-piece  so  that  it  is 
T-shaped  at  its  lower  end,  is  applied  to  the 
outer  side  of  the  limb,  and  is  at  first  tilted 
with  sand-bags  (one  of  which  is  placed  upon 
the  outer,  and  the  other  beneath  the  inner 
end  of  the  cross-piece),  so  that  it  is  rotated 
outwards  to  the  same  extent  as  the  foot  and 
leg.  It  is  then  gradually  rotated  inwards 
by  changing  the  slant  of  the  cross-piece  and 
altering  the  sand-bags  until,  carrying  the 
limb  with  it,  it  has  brought  the  latter  into 
its  natural  position. 

Formerly  it  was  the  custom,  in  cases 
of  considerable  deformity,  to  place  the 
patient  under  the  influence  of  chloroform, 
and  to  forcibly  straighten  the  limb.  This 
was  a  violent  proceeding,  which  often  in- 
flicted much  injury.  It  is  now  very 
generally,  and  very  properly,  discarded. 
In  those  instances,  however,  in  which 
the  limb  is  so  firmly  held  by  adhesions 
that  no  improvement  is  obtained  by  weight- 
extension,  the  following  plan  may  be 
adopted.  While  the  patient  is  under  an 
anaesthetic,  the  limb  may  be  straightened 
by  manipulation  through  two  or  three 
degrees,  and  may  then  be  left  again  to  the 
action  of  the  weight.  It  will  be  very  gen- 
erally found  that,  after  extension  has  once 
been  thus  commenced,  the  weight  will  do 
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the  rest,  and  the  limb  will  gradually  come 
down  into  its  normal  posture.  This  pro- 
ceeding must  always  be  very  carefully 
carried  out,  and  only  very  slight  force  ought 
to  be  employed. 

Mr.  Thomas,  of  Liverpool,  has  intro- 
duced an  excellent  splint  for  hip-disease, 
which  has  become  very  popular  in  England. 
Made  entirely  of  iron,  it  consists  essentially 
of  a  well-padded  bar,  running  along  the 
posterior  aspect  of  the  limb  from  the  inferior 
angle  of  the  scapula  to  just  above  the  ankle. 
This  bar  is  easily  bent  with  wrenches  to 
the  outline  of  the  trunk  and  limb,  but 
it  is  strong  enough  to  maintain  its  shape 
when  once  applied  to  the  patient.  At  its 
upper  end  is  a  chest-piece,  made  of  iron 
behind,  and  ending  in  a  strap  and  buckle  in 
front,  for  fastening  round  the  thorax.  The 
splint  is  kept  in  place  at  its  lower  end  by 
a  semi-circlet  made  of  sheet  iron  behind, 
and  fastening  with  a  strap  and  buckle  round 
the  leg  in  front.  A  similar  fastening  is 
added  at  the  middle  of  the  thigh.  In  the 
lumbar  region  of  the  spine  the  splint  is 
fixed  by  a  wide  flannel  bandage,  surround- 
ing it  and  the  trunk.  In  acute  cases  this 
splint  is  applied  to  fix  the  limb  as  the 
patient  lies  in  bed ;  and  if  deformity  is 
present,  it  is  fitted  to  the  shape  of  the  limb, 
and  is  gradually  straightened,  so  that  the 
position  of  the  limb  is  corrected.  In  the 
later  stages  of  treatment  the  patient  is 
allowed  to  be  upon  crutches  and  to  wear  a 
high  boot  on  the  opposite  foot,  so  that  the 
affected  limb  does  not  touch  the  ground. 

This  splint  is  very  useful,  both  for  the 
purpose  of  maintaining  the  limb,  when 
"disease  is  acute,  completely  at  rest  (and  for 
this  purpose  it  may  advantageously  be  com- 
bined with  weight- extension),  and  in  the 
convalescent  stage,  in  order  to  prevent  the 
return  of  flexion.  Children  who  are  wear- 
ing this  splint  can  also  be  lifted  without 
disturbance  of  the  limb.  The  principal 
objection  to  it  is  that  if  long-continued  it 
leads  to  considerable  atrophy  of  the  muscles 
of  the  thigh.  Moreover,  as  it  effects  no  ex- 
tension, it  does  not  prevent,  when  bone- 
absorption  is  taking  place,  the  sliding  of  the 
upper  end  of  the  femur  towards  the  dorsum 
iUi — in  other  words,  the  gradual  shortening 
of  the  limb.  Nor  does  it  exert  any  direct 
influence  to  remove  adduction.  Thomas's 
splint,  in  short,  is  chiefly  useful  for  the  pur- 
poses of  fixing  a  limb  in  acute  disease,  and 
for  preventing  the  return  of  flexion  when 
the  patient  is  up  and  using  crutches.  Its 
simplicity  and  durability,  and  the  ease  with 
which  it  can  be  managed,  are  strong  re- 
commendations of  this  appliance.    Wlule  it 


is  in  use  the  patient  must  be  placed  on  a 
soft  bed,  instead  of  on  the  firm  mattress 
necessary  for  weight-extension.  A  common 
fault  in  this  spUnt,  as  supplied  by  the  in- 
strument-makers, is  that  it  is  much  too 
sharply  bent  where  it  corresponds  with  the 
junction  of  the  nates  with  the  thigh,  •w'ith  the 
result  that  it  may  lead  to  pressure  on  the 
great  sciatic  nerve  to  a  degree  which  seri- 
ously interferes  with  the  nutrition  of  the 
limb.  This  curvature  ought  to  be  modified 
before  the  splint  is  applied. 

Mr.  Bryant  has  invented  an  appliance 
consisting  of  two  outside  long  splints,  one 
for  each  limb,  extending  from  the  sole 
to  the  axilla,  and  fastened  together  at  their 
lower  ends  by  a  cross-piece,  and  at  their 
upper  end  by  an  iron  rod  arched  over  the 
chest,  so  that  they  are  maintained  in  a 
parallel  position.  The  object  of  this  double 
splint  is  to  keep  the  patient  at  complete 
rest,  and  to  prevent  abduction  or  adduction. 
The  various  forms  of  shield  splints  made 
of  leather  or  gutta-percha,  and  the  more 
recently  introduced  plaster  of  Paris  splint, 
are  all  rendered  very  nearly  useless  by  the 
fact  that  as  they  have  very  little  power  to 
prevent  flexion  they  entirely  fail  to  keep  the 
joint  at  rest.  They  are  in  every  respect 
inferior  to  Thomas's  splint,  which  ought  to 
be  regarded  as  having  completely  super- 
seded  them. 

In  America,  Taylor's  and  Sayre's  splints, 
or  some  of  their  numerous  modifications,  are 
much  in  use.  These  appliances,  which  are 
described  in  all  American  works  on  surgery, 
are  intended  to  maintain  extension  while 
the  patient  is  allowed  to  move  about  in  the 
open  air.  The  defect,  however,  in  all  of 
them  is,  that  it  is  impossible,  except  by 
constant  readjustment,  to  maintain  exten- 
sion, or  even  to  secure  adequate  rest  of  the 
limb.  Hence  this  form  of  apparatus  has 
never  become  popular  with  English  sur- 
geons. 

It  is  difficult  to  say  how  long  treat- 
ment in  any  particular  case  should  be  con- 
tinued. It  must  be  remembered,  however^ 
that  recovery  takes  place  very  slowly,  and 
that  relapses  are  very  prone  to  occur,  so  that 
the  danger  is  that  time  enough  will  not 
be  allowed.  Very  few  cases,  even  among 
those  that  are  treated  efficiently  firom  their 
very  commencement,  are  cured  by  less 
than  six  months  of  absolute  rest,  and  even 
eighteen  months  or  two  years  may  be 
necessary.  When  weight- extension  is  the 
method  employed,  it  should  be  main- 
tained for  at  least  three  months  after  all 
pain  and  tenderness  have  completely  dis- 
appeared.   Then  the  weight  should  be  very 
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gradually  reduced,  and  the  patient  should 
not  be  allowed  to  be  up  for  a  month  after 
all  extension  has  ceased.  He  may  then 
get  about  with  crutches,  with  a  high  boot 
on  the  sound  side,  and  with  a  Thomas's 
splint  applied  to  the  affected  limb  ;  and  this 
form  of  treatment  must  be  persisted  in  for 
at  least  another  six  months,  or  even  a  year, 
at  the  end  of  which  period  Thomas's  splint 
may  be  left  off  during  the  day,  although  it 
should  still  be  worn  for  some  months  longer 
during  the  night,  in  order  to  guard  against 
any  recontraction  of  the  limb. 

It  is  very  important  that  the  formation 
of  matter  in  hip-disease  should  not  be  over- 
looked, yet  large  collections  sometimes  es- 
cape notice.  If  an  abscess  is  detected,  it  is 
best  to  evacuate  the  collection  at  once  by 
some  means  by  which  septic  changes  may  be 
prevented.  The  writer  has  largely  employed 
Lister's  method.  A  free  incision  is  made,  and 
matter  is  gently  pressed  out,  so  that  the  ab- 
scess-cavity is  emptied.  A  drainage-tube  just 
long  enough  to  enter  the  abscess  is  intro- 
duced, and  the  ordinary  carboUc  dressings 
are  applied.  The  results  have  been  extremely 
satisfactory.  There  is,  in  the  great  majority 
of  cases,  no  rise  of  temperature,  nor  any  con- 
stitutional disturbance.  Where  suppuration 
is  acute,  and  connected  with  inflamed  bone, 
discharge  necessarily  continues  for  a  time, 
but  the  matter  quietly  escapes  through  the 
small  sinus  which  is  soon  all  that  is  left  of  the 
incision,  so  that  no  injury  is  caused  to  the 
soft  structures  of  the  limb.  When  the  bone- 
disease,  under  the  influence  of  rest,  comes 
to  an  end,  suppuration  ceases,  and  the 
wound  quickly  heals.  In  instances  in 
which  pus  has  formed  late  in  the  case,  and 
where  active  disease  has  come  to  an  end, 
the  abscess  has  frequently  been  soundly 
healed  within  a  month  or  six  weeks,  while 
not  a  few  have  been  completely  closed  within 
three  weeks. 

The  safety  with  which  matter  can  be 
evacuated  by  Lister's  method  enables  us 
entirely  to  change  the  old  form  of  practice 
in  the  management  of  these  abscesses,  and 
the  early  withdrawal  of  matter  may  be  con- 
fidently recommended.  When  this  rule  is 
followed,  the  wide  burrowing  of  pus  in  the 
limb,  and  the  formation  of  numerous  sinuses 
— hitherto  so  common  an  occurrence — is 
avoided,  except  in  the  very  few  instances 
in  which  acute  scrofulous  bone-disease  be- 
comes very  extensive,  and  is  attended  with 
VTide  infiltration  of  the  limb  by  inflamma- 
tory products. 

Excision. — ^Very  different  opinions  are 
still  held  as  to  the  value  of  excision  as  a 
means  of  treating  hip-disease.     In  the  view 


of  the  majority  of  surgeons  the  operation  is 
one  that  should  be  employed  only  in  other- 
wise hopeless  cases;  for  experience,  the  force 
of  which  is  daily  increasing,  shows  that  if 
the  treatment  by  rest  and  the  evacuation 
of  matter  is  efficiently  carried  out  before 
the  disease  has  reached  an  advanced  stage, 
recovery,  with  a  much  more  useful  limb 
than  that  which  is  left  after  excision,  will 
usually  take  place.  The  result,  however,  of 
excision  in  cases  in  which  the  operation  has 
been  performed  only  after  aU  other  means 
have  failed,  and  in  which  the  general  health 
has  suffered  considerably,  is  very  unsatis- 
factory ;  suppuration  often  continues  to  be 
as  free  after  as  it  was  before  the  operation, 
the  wound  never  heals,  and  the  patient  dies 
of  exhaustion  or  visceral  disease ;  or  if  heal- 
ing is  at  last  effected,  this  is  oiily  after  so 
long  a  delay  that  very  little  has  been  gained 
by  the  operation.  In  view  of  these  failures, 
some  authorities  have  advised  that  the 
operation  should  be  performed  at  a  much 
earlier  date — as  soon,  in  fact,  as  suppuration 
is  detected.  If  this  is  done,  it  is  maintained 
that  the  wound  quickly  heals ;  the  local 
nidus  of  tubercular  disease  is  removed,  so 
that  the  danger  of  systemic  infection  is 
averted ;  and  the  patient  escapes  the  suffer- 
ing and  dangers  which  are  incidental  to  the 
later  stages  of  the  affection.  The  argument, 
however,  which  is  widely  accepted  as  con- 
clusive against  early  excision,  is  the  same 
as  that  which  applies  to  the  case  of  the 
removal  of  a  strumous  testis  in  the  early 
stage — namely,  that  if  proper  treatment  is 
adopted  repair  will  take  place,  and  the  organ 
may  be  saved.  Other  objections  to  early 
excision  are  that  the  operation  is  one  that 
cannot  be  spoken  of  as  free  fi:om  consider- 
able risk ;  and  that  the  limb,  after  even  suc- 
cessful excision,  is  generally  much  shorter, 
and  much  less  strong  and  useful  than  that 
which  is  left  when  a  cure  has  been  obtained 
without  operative  interference.  Nor  is  there 
much  force  in  the  proposition  that  the 
operation  diminishes  the  risk  of  systemic 
infection,  for  it  is  impossible  to  be  certain 
that  all  infective  material  (the  presence  of 
which,  however,  is,  in  the  earlier  period  of 
the  disease,  a  mere  matter  of  assumption) 
will  be  removed,  or  that  other  centres  of 
infection  do  not  already  exist.  Moreover, 
systemic  infection  is,  after  all,  so  rare,  that 
the  possibility  of  its  occurrence  is  no  jus- 
tification for  the  sacrifice  of  such  an  im- 
portant joint  as  the  hip. 

Although,  however,  excision  generally 
fails  when  employed  in  the  later  stages 
of  the  disease,  and  although  an  early 
resort  to  it  is  not  warrantable,  there  are 
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certain  conditions  in  which  the  opera- 
tion ought  to  be  performed.  These  are — 
(a)  when  the  whole  or  a  considerable  por- 
tion of  the  head  of  the  femur  has  become 
detached,  and  is  lying,  as  a  sequestrum,  in 
the  acetabulum  or  in  the  cavity  of  an  ab- 
scess. This  occurrence,  which  is  not  very 
rare,  may  be  suspected  when  suppuration 
continues  to  be  copious,  and  when  it  is 
found  that  the  upper  end  of  the  femur  is 
abnormally  movable,  so  that  it  can  be 
pushed  upward  on  the  dorsum  ilii,  and  then 
be  drawn  down  again,  especially  if  grating 
between  the  bony  surfaces  is  felt.  In  these 
cases — in  which,  however,  what  is  done  is 
rather  an  operation  for  the  removal  of  dead 
bone  than  a  systematic  excision — recovery 
generally  quickly  takes  place,  and  a  very 
satisfactory  result  is  obtained.  (&)  When 
suppuration  continues  to  be  copious  after 
three  or  four  months,  and  the  patient  is  losing 
flesh  and  strength  in  spite  of  rest  and  the  pro- 
vision for  the  free  drainage  of  matter,  and 
when  careful  examination  discloses  no  evi- 
dence of  extensive  disease  in  either  the  femur 
or  the  pelvis.  If  the  femur  is  extensively 
diseased,  it  is  usually  found  that  sinuses 
lead  to  bare  bone  in  the  upper  end  of  the 
shaft ;  the  bone  is  felt  to  be  enlarged  when 
grasped  between  the  fingers  in  a  direction 
from  before  backwards,  and  there  is  general 
brawny  thickening  of  the  soft  parts,  accom- 
panied by  burrowing  of  matter  for  some  dis- 
tance in  the  thigh.  The  formation  of  sinuses 
about  the  ilium,  and  the  fact  that  a  probe, 
introduced  into  any  openings  that  may  have 
formed,  runs  towards  the  pelvis,  will  point 
to  the  existence  of  disease  of  the  acetabulum. 
Important  information  may  also  be  obtained 
by  exploring  the  pelvic  aspect  of  the  aceta- 
bulum with  the  finger  passed  into  the  rec- 
tum, when  swelling,  indicating  the  presence 
of  an  abscess,  may  sometimes  be  felt.  When 
the  femur  is  extensively  diseased  (chronic 
myelitis  sometimes  affects  the  upper  third 
or  even  more  of  its  shaft)  amputation  is  the 
only  operative  proceeding  that  will  suffice. 
When  the  pelvis  is  widely  involved,  excision 
will  generally  be  useless,  though  in  some 
cases  it  does  good  by  securing  free  drainage, 
(c)  Excision  may  also  be  advisable  when 
long-continued  and  very  free  suppuration  is 
associated  with  displacement  of  the  upper 
end  of  the  femur,  attended  with  deformity 
which  cannot  be  removed  without  operative 
interference.  Should  albumen  appear  in 
the  urine,  or  enlargement  of  the  liver  be 
detected  (evidences  that  amyloid  degene- 
ration of  the  viscera  has  commenced),  the 
question  of  excision  ought  to  be  carefully 
discussed,  for,  if  the  operation  can  check 


suppuration,  complete  recovery  of  the  inter- 
nal organs  may,  and  indeed  very  probably 
will,  take  place.  It  must,  however,  be  re- 
membered that  amyloid  disease  often  passes 
off  as  the  disease  subsides  imder  rest  and 
drainage  of  the  joint,  so  that  the  mere  pre- 
sence of  albumen  or  of  an  enlarged  liver  or 
spleen  does  not  call  for  active  interference, 
unless  the  discharge  is  very  profuse  and 
shows  no  tendency  to  decrease.  The  opera- 
tion should,  therefore,  be  performed  only 
when  it  is  evident  that  no  improvement  is 
to  be  expected  from  further  delay. 

It  is  sometimes  better  not  to  perform  a 
complete  excision,  but  to  operate  with  the 
purpose  of  removing  any  sequestra  that 
may  be  present,  and  of  laying  open  any 
deep  sinuses  through  which  pus  may  have 
a  difficulty  in  escaping.  Great  improve- 
ment, or  even  sound  healing,  may  follow 
this  method  of  treatment. 

The  Operation  of  Excision. — In  cases 
suitable  for  the  proceeding,  the  operation  of 
excision  is  limited  to  the  removal  of  the 
head  and  neck  of  the  femur  or  what  re- 
mains of  these  parts.  The  trochanter  should 
not  be  taken  away,  and  the  soft  structures 
around  the  bone,  including  the  attachments 
of  the  muscles,  should  be  as  little  disturbed 
as  possible.  The  method  formerly  adopted, 
by  which  the  upper  end  of  the  femur  was 
stripped  and  forced  out  of  the  wound,  has 
been  superseded  by  the  following  proceed- 
ing : — A  deep  incision,  four  or  five  inches 
in  length,  is  made  from  the  base  of  the 
trochanter  upwards  in  the  direction  of  the 
fibres  of  the  glutei ;  the  edges  of  the  wound 
are  retracted,  and  the  capsule,  if  it  remains, 
is  divided,  so  that  the  joint  is  opened  from 
behind.  The  finger  is  then  introduced  to 
ascertain  the  condition  of  the  bones  and  the 
position  of  the  neck  of  the  femur.  A  narrow 
saw  is  now  passed  along  the  finger,  the  neck 
is  cut  through,  and  the  detached  portion  of 
bone  is  removed  with  sequestrum-forceps 
with  as  little  violence  to  the  neighbouring 
parts  as  possible.  If  the  trochanter  or  the 
upper  end  of  the  shaft  is  extensively  dis- 
eased, they  must  be  removed ;  but  it  must 
be  borne  in  mind  that  this  step  seriously 
interferes  with  the  future  usefulness  of  the 
limb,  and  should  not  be  resorted  to  uiJess 
on  the  ground  of  clear  necessity.  The  ace- 
tabulum must  now  be  explored,  and  search 
made  for  sequestra.  If  any  pieces  of  bone 
are  found  detached,  they  should  be  re- 
moved; but  should  the  bone  be  found 
merely  inflamed  and  bare,  it  should  be  left 
for  subsequent  healing  by  granulation.  If 
perforation  of  the  acetabulum  has  occurred, 
and  abscess  has  formed  in  the  pelvis,  suffi- 
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cient  bone  must  be  removed,  with  a  gouge, 
to  provide  for  the  free  escape  of  pus,  and 
a  drainage-tube  should  be  introduced.  The 
wound  may  be  conveniently  dressed  with 
carbolic  gauze.  After  the  operation,  the 
limb  should  be  placed  on  a  long  splint, 
interrupted  at  the  hip,  or  it  may  be  sup- 
ported between  sand-bags,  a  light  weight 
being  suspended  from  the  foot  to  prevent 
retraction. 

Amputation. — Many  circumstances  have 
conspired,  during  the  last  few  years,  to  in- 
duce surgeons  to  recommend  a  more  fre- 
quent resort  than  formerly  to  amputation, 
as  a  means  of  treating  certain  cases  of  hip- 
disease.  The  introduction  of  the  various 
forms  of  elastic  tourniquet,  and  of  Davy's 
lever,  having  provided  the  means  whereby 
haemorrhage  can  be,  to  a  great  extent,  pre- 
vented, the  operation  has  been  found  much 
less  fatal  than  was  anticipated.  It  is  now 
known  that  amyloid  degeneration  is  no  bar 
to  operative  interference,  and  that  patients 
often  completely  recover  from  this  condition 
when  the  copious  suppuration  which  has 
produced  it  is  arrested ;  while  the  fact  has 
become  more  and  more  clear  that,  in  many 
cases  of  advanced  disease,  it  is  useless  to  hope 
for  recovery  by  the  expectant  treatment,  and 
futile  to  resort  to  excision.  It  is  needless 
to  say  that  amputation  at  the  hip-joint 
ought  only  to  be  performed  when  there  is 
good  reason  to  believe  that  the  patient  has 
no  other  prospect  of  recovery.  The  cases 
in  which  the  proceeding  should  be  adopted 
are  : — {a)  Those  in  which  there  is  extensive 
disease  of  the  femur  attended  with  copious 
and  long- continued  suppuration,  persisting 
in  spite  of  rest  and  free  drainage ;  and  in 
which  the  patient  is  steadily  losing  flesh 
and  strength,  and  especially  when  albu- 
minuria or  enlargement  of  the  liver  is  pre- 
sent, to  show  that  amyloid  degeneration  of 
the  internal  organs  is  in  progress.  (6)  When 
excision  has  been  performed  but  has  failed 
to  arrest  suppuration,  and  the  patient's 
strength  is  becoming  exhausted.  An  addi- 
tional ground  for  resorting  to  amputation 
in  these  cases  is  that  the  operation  is  much 
more  easily  and  quickly  carried  out  when  ex- 
cision has  been  already  practised,  (c)  When, 
in  spite  of  careful  treatment  by  rest  and 
drainage,  the  disease  continues  to  advance, 
and  the  patient's  strength  is  not  sufficient 
to  enable  him  to  effect  repair  after  excision. 
{d)  The  operation  may,  sometimes,  be  per- 
formed in  cases  of  free  suppuration  con- 
nected with  extensive  disease  of  the  pelvis. 
The  result  of  these  cases  must  generally 
be  doubtful ;  but  recovery,  otherwise  hope- 
less, may  perhaps  be  secured  by  the  pro- 


vision of  such  free  drainage  as  is  provided 
by  the  removal  of  the  limb.  Possibly,  also, 
when  the  limb  is  removed,  diseased  bone, 
not  previously  within  reach,  may  be  got  at 
and  extracted. 

As  the  patient  is  already  in  a  condition 
of  great  prostration,  care  must  be  taken 
both  to  prevent  haemorrhage  and  to  com- 
plete the  operation  with  as  little  delay  as 
is  compatible  with  its  careful  performance. 
The  bleeding  which  is  most  difficult  to 
prevent  is  that  which  is  derived  from  the 
vessels  of  the  posterior  flap.  This  may  be 
guarded  against  by — 1,  Davy's  lever,  or  2, 
pads  may  be  placed  on  the  external  iliao 
artery,  just  above  the  groiu  and  over  the 
posterior  vessels  as  they  leave  the  great 
sciatic  notch;  and  an  elastic  tourniquet, 
made  of  tubular  india-rubber,  may  be 
applied  firmly,  in  a  circular  manner,  over 
these  pads. 

The  method  of  performing  the  amputa- 
tion is  a  matter  of  importance.  The  old 
plan  of  transfixion  may  be  rapidly  carried 
out ;  but  it  has  the  disadvantage  that  the 
stump  is  BO  short  that  the  patient  will  have 
little  or  no  power  to  use  an  artificial  limb  in 
walking.  When,  however,  the  muscles  are 
saved,  so  that  a  long  stump  is  provided,  the 
patient  will  be  able  to  use  an  apparatus 
with  which  he  can  walk  in  a  satisfactory 
manner ;  many  surgeons,  therefore,  remove 
the  limb  by  Furneaux  Jordan's  method. 
See  Hip- J  DINT,  Amputations  at  the.  The 
choice  between  this  method  of  amputa- 
tion and  that  by  transfixion  must  be  care- 
fully made,  and  must  depend  upon  circum- 
stances. If  the  patient  is  fairly  strong, 
so  that  it  is  thought  he  can  bear  a  some- 
what prolonged  operation,  it  will  be  right 
to  endeavour  to  secure  for  him  the  ad- 
vantage of  a  stump  which  will  enable 
him  to  wear  an  artificial  limb ;  and  Fur- 
neaux Jordan's  operation  should  be  selected. 
In  cases,  however,  in  which  great  exhaus- 
tion is  present,  the  main  question  is,  not 
what  form  of  stump  will  be  most  useful, 
but  how  the  patient's  life  can  be  saved; 
and  in  these  instances  the  much  more 
expeditious  method  of  transfixion — when 
bleeding  has  been  provided  against  by  the 
use  of  Davy's  lever  or  a  carefully  adjusted 
tourniquet — had  better  be  selected. 

Howard  Marsh. 

HIP- JOINT,  Amputations  at  the.— 
Amputation  at  the  hip -joint  is  an  opera- 
tion which,  under  any  circumstances,  and 
no  matter  what  precautions  may  be  adopted 
to  avoid  the  traumatic  accidents  liable  to 
occur  from  the  necessarily  great  size  of  the 
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«70und,  must  be  regarded  as  one  of  the 
most  serious  in  the  whole  range  of  practical 
surgery.  The  rate  of  mortality  that  has 
hitherto  attended  it  is  exceptionally  high. 
Dr.  J.  Bryant  states  that  in  military  practice 
the  •  immediate  '  amputation  is  attended 
with  a  mortality  of  93  per  cent.,  in  civil 
practice  60  per  cent.,  and  in  both  combined 
80  per  cent ;  in  non-traumatic  cases  it  is 
under  41  per  cent.,  and  in  the  two  classes 
taken  together  it  is  a  little  over  64  per  cent. 
The  conditions  necessitating  the  operation, 
the  shock,  and  the  dangers  of  haemorrhage 
and  septicaemia,  all  contribute  to  make  the 
prognosis  in  such  cases  one  of  the  utmost 
gravity.  '  Death,'  observes  M.  Verneuil,  '  is 
sometimes  immediate,  on  the  operating 
table  itself;  sometimes  rapid  in  the  first  five 
hours,  sometimes  within  two  hours ;  at 
other  times  it  occurs  after  the  first  seven 
days  or  later.  Early  deaths  are  by  much 
the  most  frequent,  ordinarily  caused  by  the 
haemorrhage  which  precedes,  accompanies, 
or  follows  the  operation,  and  which  pro- 
ceeds not  only  from  the  femoral  artery,  but 
also  firom  the  branches  of  the  gluteal  and 
the  sciatic  arteries.  Later  deaths  are  most 
frequently  the  result  of  blood-poisoning.' 
The  four  main  factors,  therefore,  which 
have  hitherto  played  so  important  a  part  in 
raising  the  mortality  of  this  operation 
are: — 

1.  The  serious  conditions  which  neces- 
sitate the  operation. 

2.  Shock. 

3.  Blood-poisoning. 

4.  Hsemorrhage. 

Over  the  first  of  these  the  surgeon  has 
obviously  no  control ;  with  the  second 
he  is  almost  equally  powerless,  although 
there  is  the  authority  of  Von  Langenbeck 
for  maintaining  that  haemorrhage  intensifies 
it,  but  with  septicaemia  and  haemorrhage  he 
is  in  most  instances  able  to  grapple,  and 
with  good  prospect  of  success.  As  regards 
the  third  factor,  the  absence  of  surgical  fever 
in  the  cases  the  writer  has  operated  upon, 
in  all  of  which  rigid  Listerian  antiseptic 
precautions  were  adopted  previously,  dur- 
ing, and  subsequent  to  the  operation,  is 
evidence  of  the  powerful  means  that  are 
now  at  our  disposal  for  striking  at  those 
septic  influences  which  have  hitherto  proved 
so  fatal. 

The  arrest  of  haemorrhage  during  ampu- 
tation at  the  hip-joint  can  best  be  effected 
by  one  of  three  methods — (1)  the  abdominal 
clamp  of  Sir  J.  Lister ;  (2)  Davy's  rectal 
lever ;  and  (3)  elastic  pressure.  In  the  first 
of  these  the  defects  are  threefold — (1)  the 
difficulty  of  adjustment,  especially  in  cases 


in  which  there  is  any  deviation  from  the 
normal  course  of  the  aorta  ;  (2)  the  danger 
to  the  intestines  resulting  from  overpressure 
of  the  instrument ;  and  (3)  the  interference 
with  the  respiratory  movements  from  pres- 
sure on  the  abdominal  muscles.  The  first 
two  of  these  defects  are  acknowledged  by 
Sir  J.  Lister,  while  the  rectal  lever  intro- 
duced by  Mr.  Davy  effectually  gets  rid  of 
the  thkd,  but  has  itself  special  dangers, 
viz.  unreUabiUty  in  checking  haemorrhage 
where  an  unusual  course  of  the  aorta  or 
common  iliac  artery  exists;  besides  the 
necessarily  fatal  accident  of  perforation  of 
the  bowel  resulting  from  an  undue  amount 
of  force  used  in  the  introduction  of  the  lever. 
The  writer  has  tested  the  method  in  three 
cases  of  amputation  at  the  hip-joint.  Li 
the  first  two  the  lever  acted  perfectly,  the 
operations  being  practically  bloodless;  in 
the  third  it  was  not  so  satisfactory,  the 
haemorrhage  being  such  as  to  give  rise  to 
anxiety.  Elastic  pressure  as  suggested  by 
Esmarch  appears  to  be  the  most  effectual 
method,  and  the  one  attended  with  the 
minimum  of  danger.  A  simple  mode  of 
making  such  pressure  has  been  recom- 
mended by  Mr.  Jordan  Lloyd.  Having  first 
produced  anaemia  of  the  limb  by  an  Esmarch 
bandage,  he  takes  a  strip,  about  two  yards 
in  length,  of  a  Martin  rubber  bandage,  and 
passes  it  doubled  round  the  thigh  at  the 
groin.  An  ordinary  roller  bandage  is  then 
placed  on  the  external  ihac  artery,  and  '  the 
ends  of  the  rubber  are  firmly  and  steadily 
drawn  by  an  assistant  upwards  and  out- 
wards, one  in  front  and  the  other  behind,  to 
a  point  above  the  centre  of  the  ihac  crest 
of  the  same  side.'  The  portion  of  the  ban- 
dage crossing  the  groin  obHquely  presses  on 
the  roller,  which  in  its  turn  presses  on  and 
occludes  the  external  iliac  artery,  and  the 
other  portion,  passing  behind,  closes  the 
gluteal  vessels,  bleeding  from  which  gives 
as  a  rule  in  this  operation  most  trouble  and 
anxiety. 

The  following  are  the  methods  by  which 
amputation  at  the  hip-joint  may  be  per- 
formed : — 

I.  Single  flap  (anterior  or  internal). 

II.  Double  flap  (antero-posterior  or 
lateral). 

III.  Oval. 

IV.  Circular. 

V.  Modified  circular. 

The  first  of  these  procedures  may  bo 
thus  described : — 

The  parts  about  to  be  operated  on 
having  been  rendered  aseptic,  anaesthesia 
induced,  and  some  of  the  measures  already 
mentioned  takftn  to  prevent  hsemorrhage. 
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the  patient  should  be  so  placed  on  the  table 
that  the  pelvis  should  project  beyond  its 
edge.  The  scrotum  should  be  drawn  aside 
by  an  assistant  with  a  broad  bandage  or 
cloth;  another  assistant  should  stand  be- 
side the  operator  to  take  charge  of  the 
anterior  flap  and,  if  necessary,  make  pres- 
sure on  the  femoral  artery ;  a  third  should 
support  the  condemned  limb  and  thoroughly 
understand  when  to  flex,  extend,  abduct, 
and  adduct  the  Hmb  during  the  performance 
of  the  operation.  The  thigh  being  slightly 
flexed  on  the  pelvis  the  operator  takes  a 
long  narrow-bladed  catlin  (Liston's),  the 
cutting  portion  of  which  should  be  at  least 
twelve  inches  in  length,  and  should  enter 
it  at  a  point  midway  between  the  anterior 
superior  spine  of  the  iliimi  and  the  great 
trochanter,  and  carry  it  inwards  and  back- 
wards to  a  point  an  inch  below  and  in  front 
of  the  tuber  ischii.  This  step  of  the  opera- 
tion, if  done  skilfully,  should  open  the 
capsule  of  the  joint.  The  operator  then 
with  a  rapid  sawing  movement  carries  the 
knife  longitudinally  downwards  and  for- 
wards, during  which  manoeuvre  the  as- 
sistant passes  his  fingers  behind  the  flap, 
as  soon  as  room  is  afforded  him,  in  order 
to  make,  if  necessary,  pressure  on  the 
femoral  artery.  The  termination  of  the 
flap  should  correspond  to  the  junction  of 
the  upper  and  middle  thirds  of  the  thigh. 
The  anterior  flap  having  been  formed,  re- 
flected, and  compressed  by  an  assistant,  the 
limb  should  be  extended  and  abducted,  and 
the  capsule,  thus  made  tense,  freely  opened. 
The  head  of  the  bone  will  now  protrude, 
and  the  round  ligament  and  posterior  por- 
tion of  the  capsule  should  then  be  divided. 
The  Hmb  should  then  be  rotated  inwards, 
and  the  attachments  to  the  great  trochanter 
divided.  The  knife  is  then  placed  behind 
the  bone,  and  the  posterior  tissues  divided 
obliquely  downwards  and  forwards. 

In  performing  the  antero-jposterior  or 
double -flap  operation,  the  long  anterior  flap 
having  been  formed  in  the  manner  de- 
scribed, the  knife  is  caorried  round  and 
under  the  thigh  and  a  lunated  incision  in- 
volving the  integument  and  fascia  made, 
connecting  the  two  extremities  of  the  an- 
terior flap.  The  deeper  tissues  are  then 
obliquely  divided,  following  the  edge  of  the 
retracted  skin,  and  a  short  posterior  flap 
thus  made,  one-third  in  length  of  the  anterior 
flap.  This  method  the  writer  has  always 
adopted. 

In  the  oval  method,  recommended  by 
Verneuil,  the  operator  makes  a  vertical  in- 
cision about  two  inches  in  length,  involving 
only  skin  and  fascia,  commencing  an  inch 


below  Poupart's  ligament.  This  incision 
is  then  carried  downwards,  outwards,  and 
backwards,  then  transversely  along  the 
gluteal  fold,  and  finally  obHquely  upwards 
and  inwards  to  the  termination  of  the  ver- 
tical incision.  The  femoral  vessels  having 
been  exposed,  and  the  artery  ligatured  above 
and  below  the  origin  of  the  profunda,  the 
latter  vessel  in  its  turn  is  also  secured. 
Ligature  of  the  femoral  vein  is  likewise  re- 
commended. The  deeper  incisions  through 
the  muscles  following  the  line  of  the  integu- 
mentary incision  are  then  made,  every 
divided  vessel  being  ligatured.  The  capsule 
is  then  opened  and  the  trochanteric  muscu- 
lar attachments  divided,  the  thigh  having 
been  depressed,  and  the  head  of  the  bone 
protruded.  On  the  removal  of  the  limb  a 
large  gaping  wound  will  result,  which  cannot 
be  closed.  This  M.  Verneuil  considers  an 
advantage,  as  no  accumulation  of  fluids 
liable  to  undergo  putrefactive  changes 
occurs.  The  wound  is  dressed  on  the  '  open ' 
principle  with  pledgets  of  lint  or  charpie 
soaked  in  some  antiseptic  solution.  The 
writer  does  not  recognise  the  alleged  merit 
of  this  procedure. 

The  cireular  method  of  amputation  ia 
performed  by  making  an  incision,  involving 
primarily  only  skin  and  fascia,  at  a  distance 
of  from  six  to  eight  inches  below  the  an- 
terior superior  spine  of  the  ihum.  The 
skin  is  then  retracted,  and  the  superficial 
and  deep  layers  of  muscles  successively 
divided.  The  bone  is  then  reached,  the 
capsule  freely  divided  close  to  the  cotyloid 
cavity,  the  muscular  trochanteric  attach- 
ments divided,  and  the  head  of  the  bone 
made  to  protrude  by  depressing  and  ab- 
ducting the  thigh.  This  method  is  prefer- 
able to  that  which  immediately  precedes  it. 

Mr.  Furneaux  Jordan  {Lancet,  March 
22,  1879)  has  proposed  a  mode  of  amputa- 
ting at  the  hip-joint  for  which  he  claims 
many  advantages.  The  principle  of  the 
operation  is  a  primary  enucleation  of  the 
bone  and  a  subsequent  division  of  the  soft 
structures  of  the  thigh  at  any  desired  spot, 
'  the  middle  of  the  thigh,  or  below,  or  even 
near  the  knee.'  A  straight  incision  is  first 
made,  the  trochanters  and  upper  part  of  the 
shaft  are  freed  from  their  muscular  attach- 
ments and  the  capsule  opened.  The  shaft 
is  then  cleared  downwards  from  all  its 
attachments  for  a  considerable  distance  and 
lastly  '  a  few  free  sawing  movements  with 
a  long-bladed  knife  tl^ough  the  thigh 
from  which  the  bone  had  been  removed ' 
complete  the  operation.  The  advantages 
claimed  for  this  operation  over  that  usually 
performed  are — the  wound  being  less  severe, 
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the  cut  surfaces  less  extensive,  less  shock, 
less  hsemorrhage,  and  less  opportunity  for 
septic  infection.  The  absence  of  the  bone 
enables  the  operator  to  cut  the  muscles 
on,  or  nearly  on,  a  level  with  the  skin, 
their  retraction  under  these  circumstances 
being  so  great  that  the  skin  readily  covers 
them. 

The  operation  would  clearly  not  be  in- 
dicated in  cases  where  the  soft  tissues  were 
much  engaged  or  in  cases  of  malignant 
disease,  and  it  leaves  necessarily  a  large 
pendulous,  boneless  mass.  These  defects 
may,  not  altogether  vidthout  reason,  be 
advanced  as  arguments  against  the  opera- 
tion. William  Stokes. 

HIP-JOINT,  Dislocations  of  the.— 
These  injuries  are  rare,  and  few  surgeons 
can  claim  a  very  large  experience  of  the 
various  displacements,  whilst  the  oppor- 
tunities for  making  recent  dissections  are 
very  limited.  Consequently,  much  that 
has  been  written  concerning  the  pathology 
of  dislocations  at  the  hip  has  been  founded 
on  experiments  made  upon  the  dead  sub- 
ject. This  method  of  inquiry,  though  use- 
ful, is  scarcely  reliable ;  and  the  results 
require  to  be  checked  by  more  careful  dissec- 
tions of  recent  cases.  Fabbri,  who  made 
a  series  of  elaborate  experiments,  and  laid 
down  rules  for  the  artificial  production  of 
the  various  dislocations,  has  been  followed 
on  the  same  lines  by  Tillaux  and  H.  Morris. 
The  general  result  of  these  observations  is 
to  the  effect  that,  the  lower  part  of  the  cap- 
sule being  the  weakest,  and  the  lower  edge 
of  the  acetabulum  the  least  elevated,  in  all 
dislocations  of  the  hip  the  head  of  the  bone 
escapes  primarily  through  this  region,  and 
arrives  secondarily  at  its  characteristic  posi- 
tion. Further,  according  to  Morris,  abduc- 
tion is  the  position  in  which  all  dislocations 
of  the  thigh  happen.  This  scarcely  accords 
with  clinical  experience.  Thus,  a  case  of 
dislocation  on  to  the  dorsum  ilii,  which 
came  under  the  writer's  notice,  was  caused 
by  the  squeezing  and  rolling  of  a  man's 
thighs  and  hips  between  a  moving  omnibus 
and  a  wall,  in  which  position  abduction 
could  scarcely  have  occurred ;  and  Hamil- 
ton mentions  a  case  caused  by  a  fall  from 
a  height  on  to  the  outer  side  of  the  knee, 
where  a  contusion  existed  to  verify  the 
patient's  statement.  Tillaux,  indeed,  avers 
that  adduction,  with  flexion  and  internal 
rotation,  will  send  the  head  of  the  bone  out 
below  the  tendon  of  the  obturator  intemus, 
and  his  belief  is  that  aU  dorsal  dislocations 
are  primarily  incomplete  ischiatic.  In 
curious  contrast  to  these  views  are  those  of 


R.  A.  Vance,  who  asserts  that  if  the  aceta- 
bulum be  divided  into  360  degrees,  it  can 
be  truly  said  that  dislocations  occur  at 
every  degree.  Eve,  also,  has  collected 
several  cases  of  direct  dorsal  dislocation; 
and  there  is  a  specimen  in  St.  Thomas's 
Hospital,  in  which  the  head  of  the  femur  is 
seen  to  have  perforated  the  capsule  above 
the  obturator  intemus  tendon. 

Since  the  days  of  Astley  Cooper,  who, 
perhaps  more  than  any  other  observer, 
made  clear  the  signs  by  which  the  various 
displacements  might  be  recognised,  all  sur- 
geons have  admitted  four  distinct  forms 
of  dislocation  at  the  hip -joint.  These  are 
generally  spoken  of  as — (1)  dislocation  up- 
wards, or  upwards  and  backwards,  on  to 
the  dorsum  ilii ;  (2)  dislocation  backwards, 
or  upwards  and  backwards,  into  the  ischi- 
atic notch;  (3)  dislocation  downwards,  or 
downwards  and  forwards,  into  the  foramen 
ovale  ;  (4)  dislocation  forwards,  or  forwards 
and  upwards,  upon  the  pubes. 

It  is  time  perhaps  that  some  less  cum- 
bersome and  lengthy  nomenclature  was 
adopted  for  these  injuries,  similar  co  what 
has  now  been  generally  accepted  for  dis- 
locations at  the  shoulder -joint ;  and  the 
writer  suggests  the  terms  superiliac,  super- 
sciatic,  superthyroid,  and  superjpubic,  to 
indicate  respectively  these  several  displace- 
ments. If  philologists  take  exception  to 
these  terms,  their  convenience  must  be 
their  apology,  and  they  are  not  more  bar- 
barous than  those  in  use  for  the  homologous 
joint  of  the  upper  extremity.  These  four 
are  usually  regarded  as  the  regular  disloca- 
tions of  the  hip-joint ;  but  others  are  met 
with  in  which  the  head  of  the  femur  occu- 
pies various  intervening  points  on  the  cir- 
cumference of  the  acetabulima,  and  the 
latter  are  regarded  as  irregular  or  anoma- 
lous. Bigelow  has  laid  great  stress  on  the 
importance  of  the  ilio-femoral  or  inverted 
Y-shaped  ligament  in  determining  the 
character  of  the  dislocation,  and  he  would 
regard  all  cases  as  regular  except  those  in 
which  this  ligament  is  'whoUy  ruptured.' 
He  also  follows  Malgaigne  in  regarding  the 
position  of  the  tendon  of  the  obturator  in- 
temus as  the  distinctive  feature  separating 
the  superiliac  from  the  supersciatic  disloca- 
tion. In  the  former,  according  to  these 
authors,  the  head  of  the  femur  escapes 
above  the  obturator  intemus  tendon ;  whilst 
in  the  latter,  which  Bigelow  terms  '  dorsal 
below  the  tendon,'  it  escajjes  below  the 
obturator,  and  then  turns  up  behind  it. 

As  regards  the  relative  frequency  of  the 
four  regular  dislocations,  rather  more  than 
half  are    superiliac,    and  about  a  fourth 
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supersciatic ;  the  superthyroid  come  next 
in  order,  and  the  superpubic  are  the  rarest. 
The  hip  is  most  liable  to  dislocation  between 
the  ages  of  fifteen  and  forty-five,  and  the 
injm*y  is  very  much  more  firequent  in  males 
than  in  females.  Several  cases  have  been 
reported  at  the  age  of  four  years,  and  one 
even  as  early  as  six  months  ;  whilst  at  the 
other  extreme  of  life  they  have  been  known 
to  occur  after  the  age  of  eighty. 

The  Superiliac  Dislocation  (disloca- 
tion upwards  and  backwards  on  to  the 
dorsum  ilii)  may  be  caused  by  a  fall  on 
the  outer  side  of  the  knee  and  thigh,  by 
a  wheel  passing  over  the  hip,  or  by  a  weight 
falling  on  the  back  when  the  patient  is  stoop- 
ing. Malgaigne  mentions  two  cases  caused 
merely  by  a  twist  of  the  limb  inwards  and 
forwards. 

The  symptoms  are  shortening  of  the 
limb  from  one  to  three  inches,  adduction, 
inversion,  and  fixation.  If  the  patient  be 
examined  when  standing,  the  dislocated 
limb  is  seen  to  be  semi-flexed  and  rotated 
inwards,  so  that  the  knee  lies  above  and  in 
front  of  the  other  knee,  and  the  ball  of  the 
great  toe  rests  on  the  instep  of  the  other 
foot.  The  trochanter  is  above  Nelaton's  line, 
nearer  the  anterior  superior  spine  of  the 
ilium,  and  so  rotated  that  its  posterior  angle 
projects.  The  buttock  is  flattened  and  the 
gluteal  fold  raised.  In  thin  persons  the 
head  of  the  femur  may  be  easily  felt,  and 
sometimes  be  seen,  resting  in  its  new  position. 
By  increasing  the  adduction  it  may  be  made 
to  project,  and  during  flexion  it  may  be  felt 
to  descend.  The  natural  motions  of  the 
joint  are  lost,  and  the  movements  are  limited 
to  slight  flexion,  adduction,  and  rotation  in- 
wards. 

The  ligamentum  teres  is  ruptured,  and 
the  capsule  often  extensively  torn,  so  that 
sometimes  only  the  upper  and  anterior  part 
remains  unsevered.  The  untorn  portion, 
nevertheless,  has  a  powerful  influence  in 
retaining  the  bone  in  its  new  position  ;  and 
the  maintenance  of  the  inversion  is  due, 
according  to  Bigelow,  to  the  tension  of  the 
external  fasciculus  of  the  ilio-femoral  liga- 
ment. Gunn,  however,  differs  fi^om  Bigelow 
on  this  point,  holding  that  the  iho-femoral 
ligament  is  relaxed  in  superiliac  dislocation, 
and  that  the  continuance  of  the  position  is 
due  to  the  tension  of  the  anterior  inferior 
portion  of  the  capsule  and  the  fascia  lata 
externally.  The  small  external  rotators  are 
generally  considerably  damaged  by  the  dis- 
location. In  one  case  the  head  of  the  bone 
was  found  to  have  escaped  between  the 
pyriformis  and  gluteus  medius  ;  in  another, 
between  the  obturator  internus  and  pjTi- 


formis  ;  whilst,  in  a  case  related  by  Cooper, 
the  pyriformis,  obturatores,  gemelH,  and 
quadratus  were  all  completely  torn  across. 
The  lower  margins  of  the  gluteus  medius 
and  minimus  may  be  damaged,  and  some- 
times the  psoas  and  iliacus  are  partially 
torn. 

If  force  sufficient  to  cause  dislocation 
is  applied  to  the  limb  when  extended,  the 
margin  of  the  acetab^um  is  liable  to  be 
spUt  off ;  but  this  is  not  a  frequent  accident. 
When  it  has  occurred  there  has  been  a  ten- 
dency to  reluxation  after  reduction. 

Reduction  of  the  superiliac  dislocation 
may  be  effected  by  rotation  or  traction. 
To  reduce  the  bone  hj  rotation  the  surgeon 
stands  on  the  injured  side,  and  placing  one 
hand  on  the  knee,  grasps  with  his  other 
hand  the  leg  at  the  ankle.  The  limb  is 
then  flexed  in  the  adducted  position,  by 
which  means  the  iho-femoral  hgament  is 
relaxed  and  the  head  of  the  bone  is  brought 
down  towards  the  acetabulum ;  next,  the 
limb  is  abducted,  then  rotated  outwards, 
and  finally  carried  down  into  the  extended 
position.  During  this  manoeuvre  the  bone 
usually  enters  the  socket  with  a  sudden 
snap ;  but  should  flexion  or  abduction  be 
carried  too  far,  the  head  of  the  femur  may 
glide  round  the  acetabulum  and  become 
lodged  in  one  of  the  other  characteristic 
situations.  Rupture  of  the  outer  branch  of 
the  Y-ligament,  by  lengthening  the  arc,  may 
be  another  cause  of  the  rotation  method 
failing.  An  old  formula  in  use  at  Guy's  for 
many  years,  was,  'Hffc  up,  bend  out,  and 
roll  out,'  which  is  equivalent  to  flexion, 
abduction,  and  circumduction  outwards. 
Hamilton,  in  advocating  gentleness  during 
reduction  by  rotation,  says  *  the  limb  should 
follow  constantly  its  own  incHnation.' 

Traction  may  be  made  in  the  extended 
position  by  placing  the  foot  on  the  perineum 
for  counter-extension,  and  pulling  on  the 
dislocated  limb,  as  practised  by  Morgan  and 
Cock.  Traction  can  also  be  made,  when  the 
thigh  is  flexed  at  a  right  angle  to  the  body, 
by  raising  the  limb  vertically,  the  surgeon's 
foot  being  placed  over  the  anterior  superior 
spine  or  on  the  pubes,  to  make  counter- 
extension.  Traction  by  means  of  pulleys, 
as  practised  by  Astley  Cooper,  is  now  seldom 
employed,  but,  if  required,  may  be  applied 
as  follows  : — ^A  jack-towel  is  passed  between 
the  thighs  and  secured  to  a  staple  in  the  floor 
near  the  head  of  the  bed,  to  fix  the  pelvis 
and  make  counter- extension.  A  leather 
girth  is  buckled  round  the  lower  part  of 
the  thigh,  and  connected  by  the  cords  of  the 
pulleys  to  a  staple  in  the  wall.  Extension 
is  then  made,  by  tightening  the  pulleys,  in 
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a  direction  downwards  and  across  the  other 
thigh. 

The    Supersciatic    Dislocation    (dis- 
location upwards  and  backwards  into  the 
Lschiatic  notch,  or  dorsal  below  the  tendon) 
resembles  in  many  respects  the  superiliac. 
On  this  account  some  surgeons  have  grouped 
these  two  forms  together  as  dorsal.  Accord- 
ing   to    Malgaigne,    and,    more    recently, 
Bigelow,    the    distinction    between    them 
rests  on  the  anatomical  fact  that,  in  the 
supersciatic,  the  head  of  the  femur  escapes 
below  the  tendon  of  the  obturator  internus, 
and  then  ascends  behind  it,  so  as  to  lie  on 
this  muscle  or  the  pyriformis,  the  obturator  { 
tendon  serving  to  hold  down  the  neck  and  j 
prevent  the  bone  rising  to  the  position  of ': 
the  superiHac.     If  the  patient  is  examined  ! 
in  the  erect  position,  the  limb  will  be  found  j 
adducted  and  inverted  as  in  the  superiliac  ! 
dislocation,  but  shortened  only  to  the  extent  j 
of  half  an  inch,  or  an  inch  at  most.    Allis  ' 
has  shown,  however,  that  if  both  thighs  be  j 
brought  to  a  right  angle  with  the  body,  the  | 
knee  of  the  affected  side  will  appear  much 
lower.    In  the  erect  posture  the  great  toe  | 
rests  on  the  baU  of  the  great  toe   of  the  | 
other  foot,  and  the  knee  is  in  front  of  the 
other  knee.    The  trochanter  projects  less 
than  in  the  superiliac,  and  the  head  of  the 
bone  is  less  e\ddent  behind ;    but  in  thin 
subjects  it  may  sometimes  be  felt  a  little 
above  the  ischial  tuberosity.     Squires  and 
Hamilton  have  detected  the  head  of  the 
bone   in  the   sciatic  notch  by  the   finger 
passed  into  the  rectum  or  vagina.     Syme 
laid  great  stress  on  the  lordosis  which  occurs 
when  the  limb  is  straightened ;  but  this  is 
merely  the  result  of  the  joint  being  fixed  in 
a  state  of  semiflexion,  and  occurs  whether 
the  joint  is  fixed  by  contraction  of  the  psoas 
and  iliacus,  by  hip -joint  disease,  or  by  dis- 
location.    Passive  movement  is  limited  to 
slight  flexion  and  adduction.     Flexion  is 
believed  to  be  essential  for  the  production 
of  this  dislocation,  and,  if  seen  immediately 
after  the  accident,  the  limb  may  be  found 
in  this  position  strongly  adducted  across 
the  other ;   but  the  weight  of  the  limb  in 
the  erect  posture  causes  the  head  of  the 
bone  to  rise  behind  the  obturator  to  the 
position  of  the  great  sciatic  notch.   Bigelow, 
contrary  to  most  observers,  maintains  that 
inversion  is  greater  in  this  dislocation  than 
in  the  superiliac.   Reduction  has  been  found 
difficult  and  even  impossible  in  some  cases. 
This  Sir  A.  Cooper  accounted  for  by  sup- 
posing the  head  of  the  femur  to  have  become 
impacted  in  the   sciatic   notch ;    Bigelow 
attributes  the  difficulty  to  the  hooking  of 
the  head  on  the  tendon  of  the  obturator 


internus ;  whilst  Tillaux  holds  that  it  is  due 
to  the  untom  portion  of  the  capsule.  The 
head  of  the  bone  is  not  always  found  resting 
on  the  pyriformis  and  margin  of  the  greater 
foramen ;  sometimes  it  has  been  found  on 
the  spine  of  the  ischium,  or  even  lower. 
Fabbri  attempted  to  distinguish  between 
these  forms,  terming  the  higher  '  sacro- 
sciatic,'  and  the  lower  *  ischio-sciatic'  As 
the  head  of  the  bone  escapes  between  the 
gemellus  inferior  and  the  quadratus  femoris, 
the  latter  muscle  is  the  one  more  constantly 
ruptured  than  any  other.  Next  to  it,  the 
gemelli  and  obturator  extemus  are  apt  to 
be  lacerated.  The  capsule  is  usually  torn 
from  the  femur  at  the  lower  and  back  part. 
If  the  obturator  internus  gives  way,  the  dis- 
location may  become  consecutively  super- 
iliac. 

Beduction  of  the  supersciatic  disloca- 
tion by  rotation  differs  but  httle  firom  that 
of  the  superiliac  variety ;  but  to  disengage 
the  head  it  may  be  well  to  commence  by 
over-adducting  and  rotating  a  little  inwards, 
then  to  flex,  abduct,  rotate  outwards,  and  ex- 
tend. Flexion  should  not  be  carried  to  the 
same  extent  as  in  the  superihac,  or  the  head 
will  be  brought  round  into  the  thyroid  fora- 
men. Sometimes,  when  rotation  has  failed, 
by  placing  the  hands  under  the  knee  and 
lifting  up  the  thigh,  whilst  repeating  the 
manoeuvre,  the  head  may  be  drawn  into  its 
socket.  If  traction  is  employed  by  means 
of  pulleys,  the  direction  of  the  force  should 
be  across  the  middle  of  the  sound  thigh,  the 
patient  being  on  his  side. 

The  Superthyroid  Dislocation  (dislo- 
cation downwards,  or  downwards  and  for- 
wards, into  the  foramen  ovale)  may  be 
caused  by  a  fall  with  the  limb  in  an  ab- 
ducted position,  or  by  a  weight  striking  the 
pelvis  when  the  back  is  bent  and  the 
thighs  are  separated.  Abduction  is  essen- 
tial for  its  production.  The  lower  part  of 
the  capsule  is  torn  through,  the  ligamentum 
teres  ruptured,  and  the  head  lies  on  the 
obturator  extemus  muscle  over  the  thyroid 
foramen.  The  pectineus,  adductor  brevis, 
and  obturator  extemus  are  the  muscles 
which  suffer  most,  whilst  the  psoas  and 
iliacus  are  put  forcibly  on  the  stretch. 

The  chief  symptoms  are  abduction  and 
semiflexion,  with  apparent  lengthening  of 
the  limb.  When  the  patient  stands  on  the 
sound  limb,  the  foot  on  the  dislocated  side 
is  carried  in  advance  and  usually  pointed 
nearly  directly  forwards.  The  body  is  bent 
forwards  and  towards  the  affected  side, 
either  to  relieve  the  tension  of  the  psoas 
and  iliacus,  or,  as  Bigelow  would  explain,  to 
reduce  the  flexion  of  the  thigh  consequent 


736 


Hip-Joint,  Dislocations  of  the 


upon  the  trochanters  being  held  up  by  the 
iHo-femoral  ligament  after  the  head  has 
descended.  The  heel  is  raised,  and  the 
knee  separated  from  the  other  knee.  On 
the  outer  side  the  prominence  of  the  tro- 
chanter is  lost,  and  there  exists  a  hollow, 
bounded  anteriorly  by  the  line  of  the  ten- 
sor vaginas  femoris ;  whilst  on  the  inner  side 
the  adductor  muscles  are  rendered  tense, 
and  by  deep  pressure  the  head  of  the  bone 
may  sometimes  be  felt  beneath  them.  An- 
teriorly, where  normally  the  soft  tissues  are 
supported  by  the  head  and  neck  of  the  femur, 
a  lack  of  resistance  is  felt  with  the  hand ; 
and,  behind,  the  buttock  will  be  noticed  to 
be  flattened  and  the  gluteal  fold  lowered. 
Pain  is  felt  along  the  course  of  the  obtu- 
rator nerve,  and  the  movements  of  adduc- 
tion and  extension  cannot  be  effected  even 
with  external  force.  Astley  Cooper  stated 
the  lengthening  of  the  limb  to  be  two  inches, 
but  this  is  mainly  due  to  the  obhque  direc- 
tion of  the  pelvis.  The  limb  being  semi- 
flexed and  abducted,  and  the  trochanter 
tending  to  drop  into  the  acetabulum,  mea- 
surement from  the  anterior  superior  spine 
of  the  ihum  to  the  inner  malleolus  usually 
shows  a  distinct  shortening.  Thus  Mal- 
gaigne  found  a  shortening  of  two  centi- 
metres, Kivington  half  to  three-quarters 
of  an  inch,  and  Morris  an  inch  and  a 
quarter. 

To  reduce  a  superthyroid  dislocation  by 
rotation,  the  limb  is  first  flexed  nearly  to  a 
right  angle  with  the  trunk,  then  adducted, 
rotated  inwards,  and  brought  into  a  state 
of  extension.  Over-flexion  may  convert  it 
into  a  supersciatic  or  superihac  dislocation, 
in  which  case  outward  rotation  may  be  ne- 
cessary for  its  reduction.  Traction  may  be 
sometimes  effectually  applied,  in  the  flexed 
position,  by  the  surgeon  carrying  the  leg 
over  his  shoulder,  grasping  and  raising  the 
thigh,  whilst  the  pelvis  is  held  down  and 
the  head  of  the  bone  is  drawn  outwards  by 
a  band  passed  between  the  thighs.  Another 
way,  formerly  much  in  vogue,  was  to  place 
the  patient  astride  a  bedpost  and  draw  the 
dislocated  limb  inwards.  To  employ  trac- 
tion by  means  of  pulleys,  it  is  necessary 
first  to  fix  the  pelvis  by  a  broad  band 
around  both  ilia;  a  girth  is  then  passed 
round  the  inner  side  of  the  dislocated 
thigh  and  through  the  loop  of  the  pelvic 
band.  The  pulleys  are  connected  to  the 
girth  around  the  thigh,  and  whilst  exten- 
sion is  being  made  in  a  direction  upwards 
and  outwards,  the  surgeon  passes  his  hand 
under  the  sound  leg,  grasps  the  ankle  of  the 
dislocated  extremity,  and  draws  the  limb 
inwards. 


The  Superpubic  Dislocation  (disloca- 
tion upwards  and  forwards  on  to  the  pubes) 
is  caused  by  violence  which  forces  the  limb 
into  a  position  of  abduction  and  over-ex- 
tension, such  as  may  happen  when  a  person 
stepping  unexpectedly  into  a  hole  falls  back- 
wards. The  Hgamentum  teres  is  ruptured, 
and  the  head  of  the  femur,  tearing  through 
the  capsule  on  its  antero -internal  aspect, 
ascends  upon  the  body  of  the  pubes  beneath 
or  internal  to  the  psoas  and  iliacus.  Usually 
the  head  lies  external  to  the  femoral  vessels, 
but  in  one  case  related  by  Astley  Cooper  it 
lay  upon  the  vessels,  stopping  pulsation  in  the 
artery ;  and  in  a  case  observed  by  Bransby 
Cooper,  and  in  another  by  Gosselin,  it  lay 
internal  to  the  vessels.  The  pectineus  and 
adductor  brevis  muscles  suffer  most,  and 
the  small  fleshy  muscles  behind  the  joint 
— the  quadratus  and  gemelli — are  usually 
torn,  and  the  psoas  and  ihacus  may  be 
lacerated. 

The  symptoms  are  shortening  to  the 
extent  of  about  an  inch,  abduction  of  the 
limb,  and  eversion  of  the  foot  generally  to 
a  right  angle  with  the  other.  The  trochan- 
ter hes  in  a  hollow  on  the  outer  aspect  of 
the  hip,  and  is  nearer  the  anterior  superior 
spine  of  the  ihum,  the  buttock  is  flattened, 
and  the  head  of  the  femur  is  to  be  felt  as 
a  hard  round  ball  resting  upon  the  pubes. 
The  movements  are  limited  to  sHght  flexion 
and  abduction.  Pain  and  numbness  are 
felt  along  the  course  of  the  anterior  crural 
nerve,  and  retention  of  urine  more  fre- 
quently follows  this  dislocation  than  any 
other,  owing  probably  to  an  inhibitory 
action  excited  by  irritation  of  the  genito- 
crural  nerve. 

Reduction  may  be  accompanied  by  ro- 
tation in  a  manner  similar  to  that  employed 
for  the  superthyroid  dislocation,  but  flexion 
should  be  carried  further.  One  hand  seizing 
the  ankle  and  the  other  resting  on  the 
knee,  the  limb  is  flexed  in  the  abducted 
position  till  the  knee  nearly  touches  the 
abdomen  ;  adduction,  rotation  inwards,  and 
extension  of  the  limb  are  the  movements 
then  successively  employed.  Eeduction  by 
manual  extension  has  been  successfully  em- 
ployed by  Morgan  and  Cock  with  the  foot 
on  the  perineum  for  counter- extension.  In 
one  of  Morgan's  cases,  whilst  assistants 
made  extension  on  the  limb  and  he  made 
counter- extension  with  his  foot  on  the  peri- 
neum, the  patient  was  told  to  sit  up,  the 
surgeon  at  the  same  time  rotating  the  limb 
inwards,  when  reduction  immediately  fol- 
lowed. Thus,  flexion  and  rotation  inwards 
were  associated  with  manual  extension  and 
perineal    counter-extension.     Larrey    sue- 
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ceeded  in  one  case  by  carrying  the  patient's 
knee  over  his  shoulder,  then  clasping  his 
hands  over  the  dislocated  bone,  and  press- 
ing it  down  into  its  socket.  In  Astley 
Cooper's  method  by  pulleys,  extension  was 
made  from  above  the  knee  in  a  direction 
downwards,  outwards,  and  backwards,  and 
counter-extension  by  means  of  a  band  be- 
tween the  thigh  and  perineum;  a  towel 
was  then  passed  round  the  upper  part 
of  the  thigh,  by  which  means  the  head 
was  lifted  over  the  edge  of  the  aceta- 
bulum. 

Irregular  or  Anomalous  Disloca- 
tions.— A  certain  number  of  dislocations  of 
the  hip  cannot  be  strictly  classed  under  the 
four  regular  forms  described,  but  it  will 
be  found  convenient  to  arrange  them  for 
study  according  as  their  clinical  signs  bring 
them  into  near  relation  with  the  super- 
pubic,  superihac,  supersciatic,  or  super- 
thyroid  forms. 

Irregular  Dislocations  allied  to  tlie 
Superpuhic. — In  some  instances,  when  the 
general  appearance  of  the  dislocated  limb 
resembles  that  present  in  the  superpubic 
form,  the  head  of  the  bone,  instead  of 
passing  forwards  and  upwards  so  as  to  lie 
on  the  body  of  the  pubes  or  near  its  junc- 
tion with  the  ilium,  is  found  to  pass  more 
directly  upwards.  These  dislocations  have 
been  classed  as  supracotyloid,  and  there 
are  several  varieties.  In  some  instances 
(adspinous)  the  head  of  the  bone  lies  just 
internal  to  the  anterior  inferior  spine  of 
the  ilium,  as  in  cases  reported  by  Morgan, 
Olknow,  and  Agnew.  In  others  (abspinous) 
the  head  Hes  on  the  ilium  just  external  to 
the  anterior  inferior  spine.  In  several 
(supraspinous)  the  head  has  been  found 
lodged  above  the  inferior  spine,  between  it 
and  the  superior,  as  in  cases  reported  by 
Cummins,  Lente,  and  Travers.  Lastly, 
there  are  cases  (infraspinous)  where  the 
head  rests  on  the  edge  of  the  acetabulum 
between  it  and  the  anterior  inferior  spine, 
as  in  cases  reported  by  Gerdy,  Wormald, 
and  Cruveilhier.  In  all  these  cases  the 
limb  was  in  a  state  of  eversion  similar  to 
what  is  met  with  in  superpubic  dislocation, 
but  carried,  in  some  instances,  to  an  ex- 
treme degree,  so  that  the  toes  pointed  out- 
wards and  backwards.  There  was,  in  ad- 
dition, a  variable  amount  of  shortening  and 
abduction  or  slight  adduction.  Keduction 
should  be  accompUshed  by  the  same  man- 
oeuvres as  recommended  for  superpubic 
dislocations. 

Irregular  Dislocations  allied  to  Super- 
iliac. —  There  is  no  irregular  dislocation 
whose  cUnical  signs  would  lead  to  its  being 
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classed  near  or  among  the  superiliac ;  but 
experimenters  on  the  dead  have  sup- 
pHed  us  with  new  forms,  which,  so  far 
as  one  can  judge  from  clinical  records,  have 
never  yet  occurred  among  the  living.  The 
'  anterior  oblique '  of  Bigelow  is  to  be 
made  from  a  dorsal  by  forcibly  adducting 
and  everting  the  flexed  thigh  across  its 
fellow.  Oldnow's  case  already  referred 
to,  which  Bigelow  places  here,  the  writer, 
with  the  original  case  before  him,  cannot 
but  regard  as  an  irregular  superpubic. 
The  same  will  be  said  of  the  majority  of 
the  so-called  '  everted  dorsal '  cases  by 
those  who  can  free  themselves  from  theo- 
retical considerations  of  the  influence  of 
ligaments  and  tendons.  The  marked  ever- 
sion of  the  limb  is  the  most  important 
symptom  in  all  these  cases,  and,  what  is 
perhaps  even  more  to  the  point,  in  the 
cases  successfully  reduced  by  manipulation, 
rotation  of  the  flexed  thigh  inwards  was  the 
manoeuvre  followed  by  success. 

Irregular  Dislocations  allied  to  the  Su' 
per  sciatic. — These  have  been  included  under 
the  general  term  infracotyloid,  of  which 
there  appear  to  be  several  varieties,  some 
being  allied  to  the  superthyroid.  The  head  of 
the  bone  has  most  frequently  been  detected 
in  a  direction  downwards  and  backwards 
from   the   acetabulum,  lying   between   the 
spine  of  the  ischium  and  the   tuberosity. 
d  this  position  one  would  expect  the  dislo- 
cation to  be  associated  with  much  flexion 
of  the   thigh  and  inversion  of  the   limb. 
This  was  the  case  with  Wormald's  patient, . 
whose  thigh  was  inverted,  forming  an  angle 
of  about  45°  with  the   body,  the  shaft  of 
the  femur  crossing  the  symphysis  pubis  and 
being  immovably  fixed.  The  head  was  found 
on   dissection   to  rest   opposite   the   upper 
part    of  the  ischial  tuberosity  above   the 
quadratus,  and  the  obturator  internus  was 
torn  through.      In  Kirkbridge's   case   the 
symptoms  were  almost  exactly  similar,  and 
in   both  the   head  could   be   felt  beneath 
the  gluteus  maximus.    A  case  reported  by 
Warren,  and  two  dissected  by  Travers,  in 
which  there  was  inversion  of  the  limb,  the 
writer  would  include  in  this  category.     Re- 
duction should  be  attempted  by  abduction 
and  rotation  outwards,  followed  by  exten- 
sion.    Van  Buren's  case,  in  which  there  was 
shortening  of  an  inch  and  sHght  eversion, 
whilst  the  head  was  '  obscurely  felt  in  the 
back  part  of  the  sciatic  notch,'  must   be 
regarded   as  an  irregular  supersciatic.     It 
was  reduced    by  extension  in  the  flexed 
position. 

Irregular  Dislocations  allied  to  the  Super- 
thyroid, — In  this  category  the  writer  placed 
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all  those  infracotyloid  dislocations  in  which 
there  is  abduction,  eversion,  and  lengthen- 
ing of  the  limb,  whether  the  head  of  the 
bone  be  found  to  have  taken  a  downward 
and  forward,  directly  downward,  or  down- 
ward and  backward  direction.  Those  in 
which  the  head  is  found  to  have  passed 
downwards,  or  downwards  and  slightly  for-  | 
wards,  may  be  regarded  as  incomplete  su-  ■ 
perthyroid,  whilst  those  in  which  the  head 
is  found  to  have  passed  downwards  and  ' 
backwards  are  to  be  regarded  as  secondary, 
though  by  the  term  '  secondary '  in  this 
instance  it  may  not  be  necessary  to  regard 
the  original  dislocation  as  having  always 
been  complete.  Keate's  case  may  be  taken 
as  typical  of  this  latter  class.  A  horse  feU 
back  on  his  rider  in  a  deep  narrow  ditch, 
in  wliich  position  they  lay  strugghng  for  a 
quarter  of  an  hom\  The  thigh  was  much 
flexed,  much  abducted,  everted,  and  elon- 
gated, whilst  the  trochanter  was  depressed. 
The  head  was  felt  close  to,  and  on  a  level 
with,  the  tuber  ischii.  A  first  attempt  at  re- 
duction threw  the  head  into  the  thyroid  fora- 
men, which  the  patient  recognised  as  the 
position  in  which  it  was  first  dislocated ; 
it  was  afterwards  returned  to  the  acetabu- 
lum. In  Bouisson's  case  the  symptoms 
were  almost  exactly  the  same,  and  the 
head  was  felt  in  a  similar  position.  In 
others,  with  the  same  symptoms,  the  head 
could  not  be  felt.  In  Roux's  case,  the  limb 
was  lengthened,  slightly  flexed,  and  ab- 
ducted, and  the  head  was  felt  during  flexion 
above  and  a  little  internal  to  the  tuber 
ischii.  In  Luke's  case,  where  there  was 
abduction  and  lengthening  without  eversion, 
dissection  showed  that  the  head  had  passed 
directly  downwards. 

Dislocation  into  the  perineum  is  a  rare 
form  aUied  to  the  superthyroid.  It  has 
usually  been  caused  by  a  weight  falling  on 
the  back  when  the  thigh  was  abducted. 
The  thigh  is  fixed  at  a  right  angle  to  the 
body,  and  the  head  of  the  bone  can  be  felt 
near  the  raphe  of  the  perineum,  where  it 
lies  about  opposite  the  junction  of  the 
ramus  of  the  ischium  with  that  of  the 
pubes,  and  is  apt  to  cause  retention  of 
urine  by  pressure  on  the  urethra.  There 
is  a  deep  hollow  in  the  usual  situation  of 
the  trochanter,  and  the  toes  are  sometimes 
everted  and  sometimes  inverted.  Reduc- 
tion is  best  effected  by  vertical  traction, 
when  the  patient  is  on  his  back,  at  the 
same  time  that  the  head  is  pushed  out- 
wards. In  this  way  the  head  is  usually 
first  carried  into  the  thyroid  foramen, 
whence  it  may  be  reduced  to  its  proper 
cavity.  R.  Clement  Lucas. 


HODGEN'S  SPLINT.— The  suspension 
splint,  devised  by  Dr.  J.  S.  Hodgen,  of  St. 
Louis,  United  States,  for  the  treatment  of 
fracture  of  the  femur,  consists  of  a  wire 
framework  of  such  a  length  as  to  extend 
from  the  hip  to  a  point  just  beyond  the 
foot.  From  this  framework  hang  in  loops 
broad  strips  of  cotton-sacking.  The  in- 
jured limb  is  suspended  in  this  form  of 
cradle,  the  foot  being  fixed  by  a  strip  of 
strapping  to  the  cross-bar  at  the  end  of  the 
wire -splint.  The  apparatus,  together  with 
the  limb,  is  suspended  by  means  of  cords 
and  pulleys,  either  to  a  long  upright  board 
at  the  foot  of  the  bed,  or  to  a  bar  extending 
high  above  the  patient  from  one  end  of  the 
bed  to  the  other.  Extension  of  the  limb 
may  be  regulated- by  varying  the  obhquity 
of  the  extending  cords,  whilst  counter- 
extension  is  kept  up  by  the  weight  of  the 
patient's  body.  This  suspending  apparatus 
is  far  more  comfortable  than  the  long,  out- 
side splint,  as  it  allows  some  freedom  in 
the  movements  of  the  body.  It  requires 
much  attention,  however,  and  care  has  to  be 
often  taken  to  prevent  eversion  of  the  foot. 

HODGKIN'S  DISEASE.   See  Lymph- 

ADENOMA. 

HORDEOLUS.      See    Eyelids,    Dis- 
eases of  the. 

HORNS  {Synon.  Comua  cutanea). — 
Cutaneous  horns  are  far  from  common ; 
they  are  usually  sohtary,  but  several  cases 
have  been  recorded  in  which  they  were 
numerous.  They  may  occur  on  any  part 
of  the  body,  but  the  face,  scalp,  and  penis 
appear  to  be  the  regions  in  which  they  are 
most  commonly  met  with.  They  grow 
slowly,  and  are  unattended  with  pain  un- 
less there  is  some  inflammation  at  the 
base,  which  is  marked  by  the  appearance 
of  a  red  areola  ;  this  is  sometimes  followed 
by  a  shedding  of  the  horn,  which  leaves  a 
superficial  ulcer.  Under  these  circumstances 
the  horn  is  gradually  reproduced.  Horns 
vary  from  half  an  inch  to  several  inches  in 
length,  and  are  larger  at  the  base  than  at 
the  distal  extremity  ;  they  are  apt  to  be- 
come dry  and  twisted,  so  that  they  often 
bear  a  close  resemblance  to  the  horns  of 
some  of  the  lower  animals.  They  grow 
from  the  deeper  layers  of  the  epidermis, 
and  Eire  made  up  almost  entirely  of  altered 
epidermic  ceUs,  which  have  a  laminated 
arrangement.  After  the  horn  has  been 
removed,  it  is  a  necessary  part  of  the  treat- 
ment to  destroy  the  base  fi:om  which  it 
grows  by  means  of  caustic. 

Robert  Liyeing. 
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HOSPITAL  GANGRENE  is  a  highly 
contagious  form  of  acute  intiammatory  gan- 
grene, of  which,  in  its  true  form,  owing  to 
the  improved  hygienic  and  sanitary  con- 
ditions of  om*  hospitals,  we  rarely  or  never 
get  an  instance  in  this  country.  It  is  a 
rapidly  spreading  disease,  accompanied  by 
great  constitutional  disturbance,  which  al- 
most invariably  proves  fatal  and  is  of  a 
most  contagious  natm'e,  so  much  so,  indeed, 
that  it  is  occasionally  denominated  '  Gan- 
grsena  contagiosa.'  There  is,  nevertheless, 
a  modified  form  of  the  disease  which  occa- 
sionally occurs,  and  sometimes  assumes  an 
epidemic  form,  to  which  the  term  '  hospital 
gangrene '  is  applied,  but  which  should 
more  properly  be  termed  '  phaged£ena,' 
since  it  ditfers  in  many  essential  particulars 
from  the  true  hospital  gangrene.  It  is  ac- 
companied by  much  less  constitutional  dis- 
turbance, is  not  of  so  distinctly  contagious 
a  nature,  and  involves  little  danger  to  life. 
It  may  be  regarded  as  an  intermediate  con- 
dition between  ulceration  on  the  one  hand, 
and  true  hospital  gangrene  on  the  other. 

The  views  which  have  been  held  as  to 
the  cause  of  hospital  gangrene  are  various, 
but  there  seems  to  be  no  reason  to  doubt 
that  it  is  due  to  some  specific  virus,  intro- 
duced into  the  wound.  The  experiments  of 
Koch  seem  to  prove  that  the  gangrene  is 
due  to  the  presence  of  minute  micrococci, 
which,  when  brought  into  contact  with  a 
wound,  induce  rapid  death  and  destruction 
of  tissue,  by  a  process  of  multiplication  and 
excretion  of  a  soluble  substance,  which  has 
a  deleterious  action  on  the  cells  of  the 
part.  These  minute  organisms  do  not 
exist  in  the  blood  of  the  patient,  since 
blood-inoculation  from  a  patient  sujffering 
from  hospital  gangrene  produces  no  effect. 
It  would  appear  that  the  growth  and  mul- 
tiplication of  these  minute  organisms  may 
be  favoured  by  certain  atmospheric  condi- 
tions, which  are  set  up  by  overcrowding, 
deficient  ventilation,  and  a  want  of  proper 
cleanliness,  and  in  this  manner  an  epidemic 
outbreak  of  the  disease  is  brought  about. 

On  account  of  the  resemblance  of  wounds 
attacked  by  hospital  gangrene  to  '  diphtheria 
of  wounds,'  many  authors  have  regarded 
the  two  conditions  as  identical ;  but  they 
appear  to  differ  in  many  essential  par- 
ticulars. There  are  not  in  diphtheria  the 
same  swelling  and  pulpy  degeneration  of  the 
edges  of  the  wound  as  are  foimd  in  hos- 
pital gangrene;  the  disease  in  the  former 
case  spreads  by  the  formation  of  vesicles 
at  the  margin  of  the  sore,  which  run  to- 
gether and  form  excoriations,  which  subse- 
quently become  covered  with  a   fibrinous 


infiltration  resembling  an  eschar.  Nor  is 
hospital  gangrene  known  to  be  followed  by 
paralysis,  which  is  so  frequent  a  sequel  of 
diphtheria.    See  Diphtheria  of  Wounds. 

The  exciting  cause  of  hospital  gangrene 
is,  no  doubt,  in  very  many  instances, 
direct  contagion.  This  has  been  abun- 
dantly proved,  not  only  by  the  experi- 
ments of  Koch  on  the  lower  animals,  but  by 
imdoubted  instances  in  which  the  disease  has 
spread  by  direct  contact  from  one  patient 
to  another,  and  also  where  the  attendant 
has  inoculated  himself  from  an  infected 
patient  by  accidentally  pricking  his  finger 
or  otherwise.  It  seems  probable,  also,  that 
the  flies,  which  usually  aboimd  where  a 
number  of  sick  are  congregated  together, 
may  be  a  source  of  contagion,  carrying  the 
poison  from  one  wound  to  another. 

Symptoms. — "When  a  wound  is  invaded 
by  '  hospital  gangrene,'  it  becomes  covered 
with  a  thick,  ashy -grey,  or  black  pulp.  At 
the  same  time  the  sore  increases  rapidly  in 
extent,  and  has  a  tendency  to  assume  a 
circular  form.  The  edges  are  sharp-cut, 
and  the  tissues  become  swoUen  and  red- 
dened, and  in  their  turn  become  converted 
into  a  black  or  grey  pulpy  material,  and 
in  this  way  the  wound  increases  with 
enormous  rapidity.  The  discharge  is  thin, 
dirty  yellowish-green,  or  blood-stained. 
The  limb  becomes  swollen  and  hard.  The 
sloughing  mass  remains  adlierent  to  the 
parts  beneath,  though  at  the  same  time  it 
shows  a  tendency  to  separate  at  the  mar- 
gins, so  that  it  can  be  moved  to  and  fro 
when  an  attempt  is  made  to  separate  it. 
At  other  times  the  disease  appears  to 
assume  more  the  character  of  an  ulcerative 
process.  There  is  a  rapid  liquefaction  of 
the  tissues,  so  that  the  wound  soon  presents 
an  excavated  appearance,  and  spreads  ra- 
pidly. The  skin  around  is  swollen  and  red, 
and  would  seem  to  melt  away.  There  is 
a  discharge  of  a  fetid,  blood-stained,  sero- 
purulent  fluid.  Generally  the  disease,  which- 
ever form  it  assumes,  is  at  first  confined  to 
superficial  structures,  the  deep  fascia  ap- 
pearing to  offer  considerable  resistance  to 
the  spread  of  the  disease  to  the  deeper 
structures.  But  after  a  time  this  tissue 
may  be  perforated,  and  extensive  ravages 
result ;  muscles  may  be  implicated,  blood- 
vessels exposed  and  finally  perforated,  joints 
opened,  and  bones  denuded  of  their  perios- 
teum and'necrosed. 

The  constitutional  syniptoms  are  usually 
very  severe.  The  expression  betokens  great 
anxiety ;  the  body  is  bedewed  with  a  cold 
and  clammy  sweat ;  there  is  a  small,  quick, 
and  rapidly  failing  pulse.     Pain  of  a  burn- 
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ing,  stinging  character  in  the  part,  and 
frontal  headache,  are  complained  of.  The 
respirations  become  short  and  hmrried, 
the  heart's  action  becomes  weaker  and 
weaker,  and  the  patient  sinks  in  a  few 
hours.     See  Phagedena. 

Treatment. — There  can  be  no  doubt 
that  when  this  disease  attacks  a  patient  he 
should  be  immediately  isolated  from  all  his 
surroundings,  with  special  attendants  who 
should  be  forbidden  to  mix  with  the  other 
patients ;  and  be  furnished  with  special 
appliances  and  dressings.  Should  the  dis- 
ease invade  a  hospital  or  ward,  it  should  be 
evacuated  at  once. 

Abundance  of  fresh  air  is  essential,  and 
this  may  perhaps  be  best  accomphshed — 
especially  in  mihtary  surgery — by  placing 
the  patients  under  canvas  in  the  open  air. 
The  strictest  cleanliness  is  to  be  rigorously 
enjoined,  and  every  precaution  taken  to 
prevent  the  spread  of  the  disease  from  one 
patient  to  another.  No  sponges  should  ever 
be  employed,  but  every  material  with  which 
the  wounds  are  touched  should  be  burned 
at  once. 

An  endeavour  should  be  made  to  pre- 
vent the  extension  of  the  sloughing  by  the 
free  appUcation  of  fuming  nitric  acid  to  the 
wound.  It  should  be  carefrdly  cleansed 
with  lint  or  wool,  and  the  whole  surface 
of  the  sore,  and  the  edges  for  some  dis- 
tance around,  be  fr'eely  swabbed  with  the 
acid,  which  should  be  allowed  to  remain  in 
contact  with  the  tissues  for  some  minutes, 
80  as  thoroughly  to  soak  into  them.  Opium 
should  be  given,  and  the  patient's  strength 
supported  by  the  administration  of  Hberal 
supplies  of  stimulants  and  nourishment. 
Some  surgeons  recommend,  instead  of  the 
application  of  nitric  acid,  that  the  tissues 
should  be  fr'eely  destroyed  with  the  actual 
cautery. 

Dr.  Goldsmith,  of  the  United  States, 
speaks  highly  of  bromine  as  a  local  appli- 
cation to  arrest  the  sloughing;  and  others 
have  recommended  carbolic  acid,  iodine, 
oil  of  turpentine,  and  strong  chlorine  water 
with  the  same  object.  It  frequently  hap- 
pens that  more  than  one  application  will  be 
required  shoidd  the  patient  survive,  and 
the  operation  should  be  performed  under 
the  influence  of  an  anaesthetic  in  order  to 
do  it  thoroughly.        T.  Pickering  Pick. 

HOSPITALISM  and  HOSPITAL 
MORTALITY. — For  a  long  time  surgeons 
had  been  convinced,  each  one  from  his 
individual  experience,  that  the  mortality 
among  cases  in  hospital  was  excessive  as 
compared  with  that  among  patients  treated 


m  private.  Up  to  1870,  indeed,  many 
hospitals  were  almost  plague-stricken,  espe- 
cially those  of  cities  ;  the  mortality  after 
all  major  amputations  being  1  in  2-3,  and 
due  chiefly  to  septic  disease.  The  ex- 
perience of  lying-in  wards,  and  of  ovario- 
tomies in  general  hospitals,  showed  the 
existence  in  these  of  some  very  fatal  in- 
fluence, for  the  detection  of  which  the 
puerperal  uterus  and  the  peritoneum  seemed 
to  be  the  most  dehcate  instruments.  No 
attempt,  however,  was  made  to  reduce  to 
figures  the  difference  in  mortahty  after 
operations  within  and  without  hosj)ital 
walls  until  Sir  J.  Simpson  pubhshed  papers 
on  the  subject  in  1869. 

Before  going  further,  attention  should 
be  drawn  to  the  fact  that  in  1869  small 
country  and  cottage  hospitals  were  rare. 
The  frightful  mortality  above-mentioned 
was  calculated  from  the  statistics  of  hos- 
pitals in  the  large  towns  of  Great  Britain 
and  the  Continent,  and  existed  in  them 
only  at  that  time ;  fortunately  such  a  state 
of  matters  is  now  a  thing  of  the  past,  and 
young  practitioners  know  nothing  of  it. 

As  the  standard  of  comparison  Simpson 
selected  amputations  through  bones  (those 
through  joints  being  excluded  for  the  sake 
of  simplicity),  because  thefr  fr'equent  occur- 
rence rendered  possible  the  collection  of 
large  numbers  of  cases  both  in  and  out  of 
hospital;  the  amount  of  operative  skill 
reqmred  put  country  practitioners  and  hos- 
pital surgeons  more  on  a  level  in  this  re- 
spect, and  the  similarity  of  the  causes  for 
which  those  operations  are  performed,  and 
of  the  condition  of  the  subjects  of  them  in 
hospitals  and  in  the  country,  justified  the 
comparison  of  the  two  series  of  cases. 

From  eleven  large  hospitals  in  London, 
Edinburgh,  and  Glasgow,  Simpson  collected 
2,089  cases  of  amputation  through  the  bones 
of  the  thigh,  leg,  arm,  or  forearm ;  of  these, 
855  died,  giving  a  mortality  of  1  in  2*4  (in 
each  case  the  statistics  included  those  for 
1868  and  the  preceding  years). 

Simpson  also  sent  schedules  to  a  large 
number  of  practitioners  resident  in  districts 
where  accidents  were  common,  requesting 
each  to  record  all  his  amputations  under 
headings  of  '  injury  '  and  '  disease,'  in  each 
case  noting  the  number  of  deaths.  The 
results  obtained  showed  that  of  2,098  cases 
of  aU  kinds,  226  died,  or  1  in  9-2. 

At  least  23  of  the  cases  were  double, 
and  of  these  only  7  died,  in  3  of  which  one 
thigh,  and  in  3  both  thighs  were  removed. 
The  mortahty  even  in  these  cases  was  only 
1  in  3*03.  It  appeared,  further,  that  of  22 
amputations  between  70  and  84  years,  8 
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died,  or  1  in  2*7,  the  mortality  being  less 
than  that  for  amputations  at  all  ages  in 
general  hospitals.  There  is  every  reason  to 
beHeve  that  had  the  operations  been  done 
by  men  of  experience,  the  results  would 
have  been  better  still,  for  the  results  of  each 
practitioner  improved  with  the  number  of 
amputations  performed. 

It  was  evident  from  the  numbers  of 
amputations  at  different  heights,  and  from 
remarks  appended,  that  there  was  no  ma- 
terial difference  in  the  severity  of  cases  in 
the  two  classes :  thus,  among  the  country 
cases  were  313  primary  amputations  of  the 
thigh,  with  80  deaths,  or  1  in  3-91 ;  whilst 
in  the  hospital  Hst  were  304  cases,  with  196 
deaths,  or  1  in  1'57.  It  is  probable,  indeed, 
that  the  conveyance  of  these  severe  injuries 
to  hospitals  told  considerably  against  the 
patients.  The  remarks  showed  that  many 
cases  included  in  the  coimtry  Hst,  and 
which  ultimately  did  well,  were  not  sent  to 
hospital  simply  because  they  appeared  so 
bad  that  to  carry  them  any  distance  would 
have  been  fatal.  Lastly,  very  few  of  the 
amputations  in  private  were  done  among 
the  upper  class  of  society — 8  to  10  per 
cent,  of  the  whole  were  done  among  the 
middle  class,  and  the  vast  majority  upon 
artisans,  miners,  labourers,  &c. ;  so,  as  re- 
gards social  position,  the  two  classes  are 
strictly  comparable.  Much  has  been  made 
of  the  probability  that  the  coimtry  patients 
were  in  ruder  health  at  the  time  of  opera- 
tion than  those  admitted  into  great  hos- 
pitals ;  but  no  inconsiderable  proportion  of 
amputations  done  in  London,  even,  comes 
from  country  districts,  and  feeble  constitu- 
tions, debauchery,  and  inattention  to  do- 
mestic hygiene  are  not  unknown  in  the 
country.  Even  in  this  respect,  therefore, 
the  two  series  of  cases  do  not  differ  much. 

It  should  be  noted  that,  in  the  country 
statistics,  Simpson  seems  to  have  made 
aU  doubtful  cases  tell  against  them ;  e.g. 
an  amputation  was  said  to  have  done 
well,  but  the  patient  died  of  phthisis  three 
months  later — it  was  counted  as  a  fatal 
case. 

It  may  therefore  be  taken  as  approxi- 
mately true  that,  at  the  period  of  which  we 
are  speaking,  the  mortahty  after  amputa- 
tions for  all  causes  was  almost  foiur  times 
as  great  in  large  hospitals  as  in  the  country. 
Though  no  similar  comparison  of  the  results 
of  other  operations  has  been  made,  there  is 
no  reason  to  doubt  the  truth  of  the  convic- 
tion which  was  widely  held,  viz.  that  every 
patient  with  an  open  wound  was  safer  out 
of  hospital  than  in  it,  even  though  he  should 
be  placed  imder  circumstances  immeasur- 


ably inferior  as  regards  surgical  skUl, 
nursing,  housing,  and  feeding. 

This  difference  in  results  led  to  the 
beHef  that  certain  conditions  in  hospitals 
engendered  disease,  and  the  word  '  hos- 
pitalism '  was  invented  by  Simpson  to 
express  those  pecuUarities  of  hospitals 
which  produced  such  fatal  results.  The 
exact  meaning  of  '  hospitahsm  '  will,  how- 
ever, be  found,  by  comparing  the  causes 
of  death  in  the  two  classes,  and  seeing 
which  produce  the  excessive  mortality  in 
hospitals. 

The  cause  of  death  was  stated  in  160  of 
the  227  fatal  private  cases ;  these,  at  a 
mortality  of  10*8  per  cent,  among  2,098 
patients,  correspond  to  1,478  patients.  In 
the  following  table  the  number  of  deaths 
per  cent,  (calculated  upon  this  number), 
produced  by  the  chief  causes  are  shown ; 
and,  side  by  side  with  them,  similar  results 
from  a  series  of  200  amputations  through 
bones,  with  49  deaths  (24*5  per  cent.),  per- 
formed at  University  College  Hospital  from 
1871  to  1881  inclusive  :— 

Private — 1,478  cases. 

Cause  No.  of  cases    Per  cent. 

Shock    .     .     .     .     .     .     .  63  .  .  4-05 

Internal  injuries.     .     .     .  13  .  .  0*87 

Exhaustion 28  .  .  1*89 

Pyaemia 8  .  .     '54 

Septicaemia 0  .  .     '00 

Tetanus 11  .  .     -74 

Gangrene  of  stump  .     .     .  18  .  .  1*20 

Secondary  haemorrhage  .     9  .  .     '60 

University  College  Hospital — 200  cases. 

Cause  Ko.  of  cases    Per  cent 

Shock 10  .  .  5-00 

Internal  injuries.     .     .     .  1  .  .  0*50 

Exhaustion 4  .  .  2*00 

Pyaemia 12  .  .  6*00 

Septicaemia 9  .  .  4*50 

Tetanus 0  .  .  O'OO 

Gangrene  of  stump.     .     .  3  .  .  1"50 

Secondary  haimorrhage    .  0  .  .     '00 

Other  causes  in  each  series  produced  1-2 
deaths  each. 

Erichsen  states  that  the  amputation- 
mortality  at  University  College  Hospital 
has  been  pretty  constantly  a  Httle  above 
25  per  cent,  and  although  of  late  years  the 
mortality  from  septic  disease  has  been 
much  diminished,  -from  the  successfcd 
employment  of  antiseptics,  other  causes 
have  kept  up  the  mortality  almost  to  the 
same  point.  Whilst  yielding  the  same 
total  mortality  then,  the  statistics  of  Uni- 
versity College  up  to  1868  (could  they  have 
been  obtained)    would  have  brought  out 
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still  more  strongly  the  chief  difference  be- 
tween the  above  tables,  viz.  the  difference 
in  mortality  from  septic  disease.  The  best 
way  to  arrive  at  this  is  probably  to  add 
together  the  mortalities  from  pyaemia, 
septicaemia,  and  exliaustion  ;  for  under  the 
latter  heading  were  formerly  placed  many 
cases  of  acute  and  chronic  septic  disease. 
The  cases  which  may  fairly  be  entered 
under  the  head  of  exhaustion  will  balance 
each  other.  We  thus  find  that  the  mortality 
from  septic  disease  in  private  is  2'40  per 
cent.,  in  hospital  12*5  ;  in  other  words,  the 
mortaUty  from  septic  disease  in  University 
CoUege  Hospital  during  the  last  11  years 
has  been  5*14  times  greater  than  it  was 
among  private  cases  15  to  20  years  ago. 
And  this  is  not  putting  the  case  as  strongly 
as  it  might  be  put  by  any  means.  The 
general  result  of  the  discussion  at  the 
Clinical  Society  in  1874  on  'pyaemia  in 
private  practice,'  pointed  to  a  similar  con- 
clusion ;  though  it  is  right  to  state  that  a 
few  surgeons,  and  especially  Sir  J.  Paget 
(who  had  seen  3  cases  of  hospital  gangrene 
in  private,  at  different  times  and  apparently  j 
not  due  to  infection  from  hospital  cases), 
expressed  their  belief  that  septic  disease 
was  not  specially  common  in  hospitals. 

Causes  of  Hospitalism.  —  Why  were 
septic  diseases  so  much  commoner  in  hos- 
pitals than  in  country  cottages  ?  What 
were  the  differences  in  the  conditions  of  the 
two  classes  of  patients  ?  The  first  is  that 
private  patients  were  treated  apart  from 
each  other,  in  cottages  which  probably  never 
before  contained  a  surgical  case,  and  by  men 
who  may  not  have  had  another  case  with  an 
open  wound  under  their  care  at  the  time — 
certainly  not  a  case  of  infective  wound  dis- 
ease, unless  it  were  erysipelas.  Next,  the 
almost  constant  remark  concerning  the 
dwellings  in  which  the  patients  lived  was 
that  the  ventilation  was  of  the  freest, 
through  broken  windows,  &c. ;  they  were 
either  one-  or  two-roomed,  and  by  no  means 
remarkable  for  cleanliness.  The  conditions 
were  therefore  strongly  opposed  to  infection 
fr'om  any  case  of  wound-disease.  But  simple 
putrefaction  of  the  discharges  probably 
occurred  in  every  case,  and  it  is  more  than 
likely  that,  in  spite  of  the  draughts,  many 
patients  suffered  at  night  from  simple  over- 
crowding. 

On  the  other  hand  large  hospitals  had 
for  generations  contained  numbers  of  septic 
wounds,  and  many  of  the  sufferers  had  died 
of  septic  disease,  so  that  any  virus  which 
such  cases  could  leave  behind  them  would 
certainly  have  been  left.  The  wards  were 
often  '  close  '   frojn   simple   overcrowding  ; 


and  at  dressing  time,  if  at  no  other,  an 
odour  of  putrefaction  arose  from  the  wounds. 
Isolation  of  existing  cases  of  septic  disease, 
even  erysipelas,  was  not  uniformly  practised ; 
and  disinfection  after  the  death  or  recovery 
of  such  a  case  was  by  no  means  perfect,  if 
attempted.  The  same  surgeons,  dressers,  and 
nurses  tended  the  patients,  and  in  passing 
fr'om  one  to  the  other  the  hands  were  not 
cleansed,  unless  distinctly  soiled.  Sponges 
used  promiscuously  among  the  patients 
were  ready  carriers  of  infection.  Lastly, 
when  septic  disease  started  in  hospitals,  the 
conditions  giving  rise  to  it  often  went  long 
undisturbed  and  unchanged;  thus  certam 
beds  maintained  bad  reputations  and  added 
considerably  more  than  their  share  to  the 
general  mortality. 

Now,  assuming  that  erysipelas,  hospital 
gangrene,  septic  infection,  and  many,  if  not 
all,  cases  of  pyaemia  are  mildly  infectious, 
and  certainly  contagious  or  inoculable,  no 
conditions  can  well  be  imagined  more 
favourable  than  the  above  either  to  the 
spread  or  to  the  preservation  of  their  seeds. 
Infection  and  contagion  doubtless  explain 
a  great  deal  of  the  excessive  mortality  of 
hospitals ;  as  is  shown  by  the  immediate 
diminution  of  mortality  in  lying-in  hospitals 
after  insisting  that  the  nurses  should  wash 
their  hands  in  carbolic -water  after  attend- 
ing to  each  patient,  or  upon  causing  each 
patient  to  attend  to  herself  and  to  use  clean 
wool  (which  is  immediately  burnt)  instead 
of  sponges. 

It  is  impossible  to  say  exactly  how 
much  of  the  excessive  mortality  of  hospitals 
is  due  to  simple  infection  ;  but  it  is  held  by 
the  majority  of  surgeons  that  pyaemia,  septic 
infection,  and  hos]3ital  gangrene  actually 
arose  with  special  frequency  in  hospitals. 
The  condition  which  chiefly  favours  them 
is  overcrowding  of  septic  wounds.  In  civil 
hospitals  again  and  again  the  best  surgeons 
have  noticed  that  when  the  amount  of  sup- 
puration in  their  wards  rose  above  a  certain 
point,  septic  disease  broke  out.  Again,  the 
common  experience  in  times  of  war  is  that 
cases  admitted  into  the  hospital  at  first  do 
well ;  but  ten  to  fourteen  days  after  a  battle, 
when  the  hospitals  have  become  crowded 
with  wounded,  septic  disease  appears  and 
empties  many  a  bed  ;  and  this  in  churches, 
barns,  and  similar  buildings  which  never 
held  a  septic  case  before.  As  a  rider  to  this, 
it  must  be  added  that  where  overcrowding 
is  almost  impossible — as  in  the  open,  in  tents 
or  lightly  constructed  huts — septic  disease  is 
sUght  or  absent. 

Thus,  overcrowding  of  wounds  does  seem 
to  exercise  a  powerful  influence  in  the  pro- 
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duction  of  septic  disease.  But  wounds  are 
not  essential,  for  overcrowding  of  tj'phus 
patients  may  cause  pyaBmia  to  appear 
among  them.  Overcrowding  first  prevents 
a  free  supply  of  air  from  acting  upon  the 
virus  of  these  diseases,  pure  air  diluting 
and  being  apparently  destructive  of  such 
contagia.  Next,  it  greatly  lowers  the  health 
of  patients,  by  causing  them  to  breathe  air 
containing  excess  of  carbonic  acid,  and  of 
organic  bodies  leaving  the  body  by  the 
respiratory  and  other  channels  ;  and  it  thus 
acts  as  a  predisposing  cause  of  septic  dis- 
ease, like  all  weakening  influences.  Finally, 
overcrowding  would  seem  to  have  its  effect 
upon  the  development  of  the  viruses  of 
these  diseases, by  means  of  something  arising 
from  the  septic  wounds  in  surgical  hospitals. 

All  recent  research  tends  to  show  that 
these  diseases  are  due  to  the  action  of  locally 
or  generally  infective  organisms.  Koch  was 
able  to  obtain  from  putrid  fluids  organisms 
which  produced  in  mice  diseases  similar  to 
the  pyaemia,  septic  infection,  and  hospital 
gangrene  of  man  ;  and,  as  he  worked  in 
WoUstein,  where  it  was  impossible  to  ob- 
tain material  from  septic  diseases  to  ex- 
periment with,  this  would  mean  that  the 
organisms  of  these  diseases  exist  almost 
everywhere,  and  that  they  find  jjutrid  fluids 
a  suitable  nidus.  But,  as  the  discharges  of 
all  wounds  in  former  times  became  septic, 
each  wound  would  have  contained  the 
poisons  of  perhaps  all  three  hospital 
scourges ;  nothing  but  conditions  preventing 
their  entry  from  the  wound,  or  their  de- 
velopment after  entry  in  the  system,  would 
save  the  patients  from  dying  of  them  ;  and 
the  effect  of  overcrowding  would  be  limited 
to  destroying  these  barriers  by  enfeebling 
the  patient.  But  this  is  certainly  not  its 
sole  effect.  It  seems  most  probable,  in- 
deed, that  the  causes  of  pyaemia,  septic 
infection,  and  hospital  gangrene  are  more 
numerous — as  are  all  organisms — in  great 
centres  of  human  activity  ;  but  that  they 
have  to  undergo  some  change,  some  in- 
crease of  virulence  perhaps,  before  they  can 
invade  the  body  and  produce  these  diseases. 
The  aggregation  of  septic  wounds  tends 
strongly  in  some  unknown  way  to  favour 
this  development ;  but  it  is  not  essential  to 
it,  the  development  taking  place  apparently 
\mder  other  circumstances,  though  much 
less  commonly.  It  is,  however,  impossible 
to  speak  with  any  certainty  on  this  matter 
untO.  the  poisons  of  the  diseases  have 
been  isolated  and  their  Hfe-history  ascer- 
tained. 

Prevention  of  Hospitalism. — Until  the 
etiology  of  septic   disease   is   cleared   up, 


action  must  be  taken  on  the  hypothesis  that, 
in  at  least  99  cases  out  of  every  100,  disease 
of  this  type  is  due  to  the  invasion  of  the 
body  by  micro-organisms  from  a  septic 
wound. 

The  first  point  to  attend  to  is  the  pre- 
vention of  overcrowding.  The  amount  of 
carbonic  acid  in  the  air  is  taken  as  the  index 
of  impurity,  the  deleterious  organic  matter 
from  the  lungs  varying  directly  with  it. 
Normally  air  contains  about  "4  of  carbonic 
acid  per  1,000  cubic  feet.  If  the  quantity 
rises  above  '6  the  room  gets  '  close.'  To 
prevent  this,  it  is  calculated  —  from  the 
average  quantity  of  carbonic  acid  given  off 
by  an  adult  in  an  hour — that  at  least  3,000 
feet  of  air  should  be  supplied  per  hour 
for  each  adult;  3,500  to  4,000  feet  will 
therefore  be  required  for  a  case  with  a  sep- 
tic wound.  This  amount  must  be  suppHed 
without  draughts,  which  can  be  efi"ected  only 
by  giving  each  bed  a  cubic  space  of  1,800 
to  2,000  cubic  feet,  the  height  being  about, 
but  not  more  than,  12  feet.  As  much  space 
as  possible  between  the  beds  should  be 
given.  Provision  must  be  made  for  the 
removal  of  stale  and  the  supply  of  fresh 
air  at  the  stated  rate,  open  windows  and 
cross  ventilation  being  used  as  much  as 
possible. 

Whenever  it  can  be  managed,  a  ward 
should  be  emptied  and  thoroughly  cleaned 
and  ventilated  for  a  week  after  three  months' 
use. 

The  clothes  of  patients  should  not  be 
placed,  in  their  frequently  filthy  condition, 
beneath  the  beds. 

Secondly,  with  regard  to  wounds,  these 
should  be  rendered  and  kept  aseptic 
wherever  possible.  When  this  is  impos- 
sible, no  discharge  should  be  allowed  to 
accumulate  and  decompose  in  the  wound, 
but  it  should  be  drained  off  and  imme- 
diately disinfected  by  the  dressing.  No 
one  should  pass  from  one  case  to  another 
without  purifying  his  hands  with  an  anti- 
septic solution — mercuric  chloride,  1  per 
1,000,  being  the  best. 

Foul  cases — e.g.  large  ulcers,  moist 
gangrene,  incontinence  of  urine  or  faeces — 
should  not  be  admitted  to  the  general  sur- 
gical wards. 

Thirdly,  should  a  case  of  septic  disease 
occur,  it  should  be  isolated  as  soon  as  re- 
cognised, together  with  bed,  bedding,  and 
all  belongings ;  and  the  ward  round  about 
well  washed  with  bichloride  of  mercury 
solution  (1  in  600)  or  carboHc  lotion.  This 
is  especially  necessary  with  erysipelas  and 
hospital  gangrene.  No  communication 
should  take  place  between  the  attendants 
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upon  ordinary  and  upon  septic  cases.  The 
freest  ventilation  should  be  provided  in  the 
infectious  ward. 

Upon  the  recovery  or  death  of  the 
patient,  the  straw  of  the  mattress  should  be 
burnt  and  the  rest  of  the  bedding  disinfected 
thoroughly.  The  iron  bedstead  should  be 
taken  to  pieces  and  well  washed  with  car- 
bolic or  mercuric  lotion.  If  the  patient 
returns  to  the  ward  he  should  first  have  a 
bath  containing  carbolic  acid  (1  in  40),  or 
bichloride  of  mercury  (1  in  1,000). 

None  of  these  precautions  should  be 
neglected,  but  least  of  all  the  prevention  of 
putrefaction  in  wounds,  this  being  so  favour- 
able to  the  development  of  the  organisms 
of  septic  disease.  Every  hospital  now-a- 
days  shows  the  results  of  antiseptics, 
though  '  Listerism '  may  not  be  practised. 
No  more  striking  example  can  be  given  than 
that  offered  by  Lister  himself  when  intro- 
ducing the  subject.  The  male  accident 
wards  of  the  Glasgow  Infirmary  were  de- 
cimated by  septic  disease,  the  surroundings 
of  the  hospital  being  truly  awful  {Lancet, 
Jan.  1,  1870,  p.  6).  The  mortality  among 
Lister's  own  amputations  was  1  in  2*2; 
after  the  introduction  of  antiseptics  it  fell 
to  1  in  6'6  (3  years'  experience.)  During 
this  time  two  died  of  pyasmia,  in  one  of 
which  the  disease  was  contracted  before 
amputation,  and  in  the  other  the  dressing 
became  septic.  Here  there  was  absolutely 
no  other  change,  and  the  cases  were  treated 
by  the  same  hand.  Other  hospitals,  espe- 
cially some  German  ones,  teU  the  same 
story ;  so  that  now  we  have  much  less  use 
for  the  word  *  hospitalism.' 

Stanley  Boyd. 

HpUSEMAID'S  KNEE.  See  Bues^, 
Affections  of. 

HOWSE'S  SPLINT  for  excision  of  the 
knee  is  a  metal  splint  roughly  resembling 
Mclntyre's  splint,  but  the  thigh  and  leg 
pieces  do  not  reach  so  near  to  the  knee,  and 
instead  of  the  hinge  behind  the  joiat  there 
is  a  rigid  metal  bar  about  two  inches  wide. 
At  the  distal  extremity  of  the  splint  there  is 
a  pulley  which  revolves  transversely ;  the 
limb  is  suspended  from  this  pulley,  which  j 
allows  rotation  of  the  limb  when  the  patient 
shifts  his  position,  and  so  protects  the  knee 
firom  jarring.  The  limb  is  fixed  to  the 
splint  by  waxed  bandages,  and  the  intervals 
between  the  limb  and  the  splint  are  packed 
with  cotton  wool  soaked  in  melted  wax 
and  paraffin,  which  prevents  the  discharges 
trickling  between  the  limb  and  the  sphnt. 
BiLTON  Pollard. 


HUMERUS,  Dislocations  of  the. 
Shoulder,  Dislocations  of  the. 
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HUMERUS,  Fractures  of  the.— Frac- 
tures of  this  bone  fall  into  tliree  groups — 
{a)  those  of  the  upper  end,  (6)  of  the  shaft, 
(c)  of  the  lower  end.  In  group  (a.)  are  frac- 
tm-e  through  the  anatomical  neck  :  splitting 
off  of  the  greater  tuberosity  :  separation  of 
the  epiphysis  (a  block  includmg  the  head 
and  the  two  tuberosities)  :  and,  a  little 
lower  down,  fracture  through  the  surgical 
neck.  These  injuries  are  generally  the 
result  of  a  faU  on  the  shoulder  or  other 
direct  violence,  though  they  are  occasionally 
produced  by  falls  on  the  elbow  or  hand. 

Fracture  exactly  in  the  line  of  the 
anatomical  neck,  if  complete,  would  isolate 
the  head,  and  might  be  expected  to  lead 
to  its  necrosis.  Such  a  result,  however, 
in  simple  fracture,  has  not  been  observed, 
either  because  separation  has  not  been 
absolute,  or  because  some  of  the  capsule 
has  remained  attached  to  the  upper  frag- 
ment, and  has  sufficed  to  maintain  its 
nutrition.  This  firacture  is  often  impacted. 
In  some  cases  the  upper  fragment  is  more 
or  less  rotated,  and  has  even  been  found 
turned  round,  so  that  its  cartilaginous 
surface  presented  towards  the  shaft,  in  the 
cancellous  tissue  of  which  it  was  firmly 
embedded  ;  or  the  head  may  even  be  driven 
i  out  through  the  capsule  into  the  axilla. 
}  Exact  diagnosis,  especially  if  swelling  is 
great,  may  be  impossible.  There  may  be 
crepitus,  with  absence  of  the  signs  of  fi:ac 
ture  in  other  parts,  and  loss  of  free  move- 
ment between  the  smooth  surfaces  of  the 
joint.  Occasionally  the  head  is  felt  not 
moving  with  the  shaft  when  the  arm  is 
rotated,  or  the  upper  end  of  the  bone  feels 
abnormally  wide.  In  impacted  fracture 
there  is  slight  shortening,  slight  flattening 
of  the  shoulder  ;  the  smooth  movements  of 
the  head  in  the  glenoid  cavity  are  not  felt ; 
the  upper  end  of  the  shaft  is  sHghtly  drawn 
up  towards  the  acromion. 

Fracture  of  the  greater  tuberosity  has 
several  times  been  verified  by  dissection; 
but  the  injury  is  almost  invariably  asso- 
ciated with  dislocation  of  the  humerus 
beneath  the  coracoid  process.  Some,  how- 
ever, maintain  that  it  occurs  alone,  either 
from  direct  violence  or  fi^om  the  sudden 
action  of  the  muscles  inserted  into  this 
process.  For  its  treatment  (after  reduction 
of  the  dislocation  of  the  head,  should  this 
be  present),  nothing  would  be  required  be- 
yond keeping  the  arm  at  rest  by  the  side. 

Separation  of  the  epiphysis  is  not  met 
with  after  the  age  of  about  twenty.   When  it 
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occurs,  the  head  is  felt  in  the  glenoid  cavity, 
but  it  does  not  rotate  with  the  rest  of  the 
bone.  The  upper  end  of  the  shaft  is  drawn 
inwards  and  upwards  beneath  the  coracoid, 
where  its  smooth  outUne,  contrasting  with 
the  jagged  shape  of  an  ordinary  fracture,  can 
be  felt.  The  elbow  is  sUghtly  withdrawn  from 
the  side,  and  pointed  sUghtly  backward. 

Fracture  of  the  surgical  necJc  is  much 
more  frequent  than  the  injuries  already 
mentioned.  Its  seat  may  be  at  any  point 
between  the  tuberosities  and  the  insertion 
of  the  teres  major,  a  space  of  about  two 
inches.  It  is  generally  transverse,  and 
not  rarely  impacted,  the  shaft  being  driven 
into  the  upper  fragment.  The  upper  frag- 
ment is  often  rotated  through  a  quarter  of 
a  circle,  or  more,  by  the  muscles  inserted 
into  and  acting  with  great  leverage  upon  it ; 
the  shaft  is  drawn,  by  the  muscles  attached 
to  it,  inwards  towards  the  axilla,  where  its 
small  irregular  end,  quite  unlike  the  head, 
may  be  detected.  There  may  be  shorten- 
ing, but  this  is  seldom  marked ;  there  is 
flattening  of  the  shoulder;  the  head  does 
not  rotate  with  the  shaft  unless  there  is 
impaction;  and  crepitus  is  detected  when 
the  ends  are  brought  into  contact. 

Treatment. — If  there  is  impaction,  care 
should  be  taken  not  to  break  the  connec- 
tion between  the  fragments.  A  pad  must 
be  placed  in  the  axilla,  and  the  arm, 
hanging  down,  must  be  bandaged  to  the 
side,  the  forearm  lying  across  the  chest. 
"When  there  is  no  impaction  there  is  great 
difficulty  alike  in  adjusting  the  fragments 
and  in  maintaining  them  in  position,  the 
more  so  because  swelling  is  often  consider- 
able. Reduction  here,  as  in  separation  of 
the  epiphysis,  may  sometimes  be  effected 
by  carrying  the  limb  perpendicularly  over 
the  head,  and  manipulating  the  fragments 
in  this  position,  and  then  bringing  down  the 
arm  while  extension  is  steadily  continued. 
After  reduction  a  pad  is  placed  in  the  arm- 
pit, and  a  splint  of  leather  or  gutta-percha 
is  moulded  over  the  shoulder  and  arm; 
towards  this  splint  the  upper  end  of  the 
lower  fragment  is  drawn — that  is,  outwards 
— by  a  carefully  applied  bandage.  The 
elbow  is  then  bandaged  closely  to  the  side, 
so  as  to  throw  the  upper  end  of  the  lower 
fragment  still  further  outward.  Or,  as 
Erichsen  suggests,  a  piece  of  leather,  two 
feet  long  and  six  inches  broad,  may  be  bent 
at  its  middle  and  applied,  the  one  half  to 
the  chest,  the  other  to  the  inner  aspect  of 
the  arm  ;  the  rounded  bend,  which  must  be 
carefully  padded,  being  well  pressed  up  into 
the  axilla.  The  elbow  is  then  bandaged  to 
the  side. 


Fracture  of  the  surgical  neck  is  some- 
times associated  with  dislocation  of  the 
head  of  the  bone  into  the  axilla,  or  for- 
wards under  the  coracoid  process.  This 
injury  is  easily  mistaken  for  ordinary  dis- 
location. But  on  careful  examination  the 
following  symptoms  will  be  detected : — 
The  shoulder  is  flattened,  and  a  hollow  be- 
neath the  acromion  shows  that  the  head 
has  left  the  glenoid  cavity ;  the  head  is  felt 
in  its  abnormal  situation ;  no  movement, 
however,  is  communicated  to  it  when  the 
shaft  is  rotated ;  the  width  of  the  shoulder 
from  before  backwards  is  increased ;  the 
arm  is  shortened,  and  the  upper  end  of  the 
shaft  may  sometimes  be  felt  as  a  rough 
projection  beneath  the  deltoid.  Crepitus 
may  perhaps  be  detected  when  the  arm  is 
extended  and  rotated. 

Treatment, — An  anaesthetic  should  be 
given,  and,  if  possible,  the  head  should  be 
replaced  in  the  glenoid  cavity  by  extension 
and  manipulation.  The  fracture  should  then 
be  put  up  in  the  manner  described  above. 
In  several  recorded  cases  reduction  has 
been  easily  effected.  Should  the  attempt, 
however,  fail,  the  shaft  may  be  pushed  up 
into  the  glenoid  cavity  to  form  a  false  joint. 
Or  the  fracture  may  be  put  up  with  the 
head  unreduced,  and  when  union  has  taken 
place  an  attempt  at  reduction  may  be 
made.  This,  however,  is  very  little  likely 
to  succeed,  and  aU  that  is  possible  will  be 
to  bresLk  down  adhesions,  and  restore  some 
degree  of  movement,  as  in  an  ordinary  case 
of  unreduced  dislocation.  In  such  instances 
it  is  best  to  give  the  patient  a  written  state- 
ment of  the  nature  of  his  injury,  so  that 
his  case  may  not  subsequently  be  mistaken 
for  an  uncomplicated  dislocation,  and  be 
treated  from  that  point  of  view. 

Fracture  of  the  shaft  is  more  fre- 
quent in  the  lower  than  the  upper  half. 
It  is  due  either  to  direct  violence ;  to  falls 
on  the  hand  or  elbow;  or  (and  this  more 
often  than  in  any  other  bone  except  the 
patella)  to  muscular  violence.  The  frac- 
ture is  generally  oblique,  in  a  direction 
downwards  and  outwards,  but  not  rarely  it 
is  transverse.  The  symptoms  are  plain :  loss 
of  power,  mobility  when  the  two  fragments 
are  separately  grasped,  and  crepitus.  In 
oblique  fractures  overlapping  may  be  con- 
siderable. The  deltoid,  in  fractm-es  below 
its  insertion,  may  cause  troublesome  dis- 
placement by  tilting  the  upper  fragment 
outwards.  Ununited  fracture  is  much  more 
common  in  the  shaft  of  the  humerus  than 
in  any  other  of  the  long  bones. 

Treatment. — After  adjustment  has  been 
effected,  four  splints  of  appropriate  length, 
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and  wide  enough  in  the  aggregate  to  ex- 
actly enclose  the  limb,  are  applied  so  as  to 
surround  it,  and  are  fixed  by  broad  pieces 
of  strapping  and  a  bandage.  The  forearm, 
placed  at  a  right  angle,  should  be  securely 
bandaged  across  the  chest.  Some  surgeons 
use  a  rectangular  splint,  extending  along 
the  inner  aspect  of  the  arm  and  forearm, 
with  three  short  accessory  splints  for  the 
purpose  of  defending  the  fracture  from 
disturbance  by  movements  of  the  forearm, 
which  they  regard  as  the  chief  cause  of 
non-union.  Extension  (in  order  to  prevent 
shortening)  has  been  attempted  in  various 
ways,  among  others  by  applying  weight- 
extension  (in  the  usual  manner),  but  with 
no  very  satisfactory  result.  Union  should 
be  firm  in  from  thirty  days  in  the  young,  to 
forty  or  forty-five  in  older  persons,  and  it 
must  be  carefully  tested  before  the  splints 
are  discarded.  The  arm  is  useful  even 
where  union  takes  place  with  considerable 
deformity.  The  large  vessels  generally,  but 
not  always,  escape  injury.  Paralysis  may 
occur  from  pressure  on  the  nerves,  especi- 
ally the  musculo-spiral,  resulting  from  ex- 
uberant callus.     See  Nerves,  Injuries  of. 

Fractures  of  the  lower  end  are  divided 
into  those  which  are  external  to,  and  those 
which  involve  the  joint — an  important  dis- 
tinction in  respect  to  the  future  utiUty  of 
the  limb.  The  first  group  comprises  trans- 
verse firacture  just  above  the  condyles; 
separation  of  the  epiphysial  block ;  and 
detachment  of  either  of  the  condyles. 
The  second  group  includes  T-fi^acture,  con- 
sisting of  a  transverse  break  just  above 
the  condyles,  accompanied  by  a  vertical 
fissure  separating  the  two  condyles  from 
each  other ;  and  an  oblique  fracture,  de- 
taching a  fragment  of  variable  size,  com- 
posed of  one  or  other  of  the  condyles,  and 
a  corresponding  portion  of  the  articular 
surface.  All  these  injuries  are  much  more 
common  in  the  young  than  in  adults,  while 
separation  of  the  epiphysis  does  not  occur 
after  about  the  eighteenth  year.  They  are 
apt,  particularly  those  which  directly  involve 
the  joint,  to  be  followed  by  impairment  of 
movement  in  the  limb,  a  fact  of  which  it  is 
best  that  parents,  at  the  outset,  should  be 
informed.  They  are  usually  produced  by 
falls  on  the  elbow,  or,  more  rarely,  on  the 
hand. 

Fracture  across  the  bone,  just  above 
the  condyles,  may  be  directly  transverse  ; 
but  it  is  generally  oblique,  the  line  passing 
upwards  and  backwards.  Occasionally  it 
runs  upwards  and  forwards.  The  appear- 
ances caused  by  this  injury  are  very  simi- 
lar at  first   sight  to  those   of  dislocation 


of  the  bones  of  the  forearm  backwards, 
and  the  likeness  is  still  more  deceptive 
when  the  latter  accident  is  combined 
with  fi'acture  of  the  coronoid  process  of 
the  ulna.  The  olecranon  projects  back- 
wards under  the  action  of  the  triceps,  and 
the  tendon  of  this  muscle  stands  out  in 
strong  relief;  the  forearm  looks  shortened, 
and  the  lower  end  of  the  humerus  is  promi- 
nent anteriorly.  A  correct  diagnosis,  how- 
ever, is  easily  arrived  at.  In  dislocation  the 
humerus  is  found  to  be  entire,  the  two  con- 
dyles lying,  as  they  should,  in  the  long 
axis  of  the  shaft,  while  the  olecranon  has 
been  separated  fi'om  them  and  carried  back- 
wards. In  fracture  of  the  humerus  the 
condyles  are  parted  from  the  shaft,  and 
have  followed  the  olecranon  backwards. 
In  dislocation  there  is  limitation  of  mobility, 
the  soft  structures  are  tense,  and  some 
force  is  required  to  effect  reduction,  but 
when  this  has  once  been  effected  it  is  per- 
manent ;  while  in  fi-acture  of  the  humerus 
the  parts  are  less  fixed  and  less  tense,  and 
reduction  is  very  easily  effected,  but  de- 
formity retmrns  when  extension  is  with- 
drawn. The  same  recurrence  of  deformity 
is  observed  when  the  coronoid  process  is 
detached,  but  the  condyles  of  the  himierus 
are  found  in  their  normal  relation  to  the 
shaft. 

Treatment.  —  In  transverse  fracture 
above  the  condyles  reduction  is  easily  ef- 
fected by  drawing  the  radius  and  ulna  for- 
wards, while  the  shaft  of  the  humerus  is 
steadied  by  an  assistant.  A  firm  gutta- 
percha or  leather  splint,  bent  to  a  right 
angle,  is  then  moulded  to  the  whole  length 
of  the  posterior  aspect  of  the  arm,  elbow, 
and  forearm  as  far  as  the  wrist ;  and  a 
well-padded  short  splint  is  applied  to  the 
front  of  the  arm  to  prevent  projection  of 
the  upper  fragment  forward.  These  are 
secured  by  wide  pieces  of  strapping  and  a 
bandage.  "When,  as  is  often  the  case,  there 
is  considerable  swelling,  the  limb  must  be 
placed  in  an  elevated  position  on  a  pillow, 
and  evaporating  lotion  used  until  the  ap- 
pliance referred  to  can  be  borne ;  in  the 
meantime,  if  there  is  any  marked  tendency 
to  displacement,  the  limb  should  be  secured 
by  light  bandaging  on  an  inside  rectangular 
splint.  In  tln-ee  weeks,  the  lower  end  of 
the  humerus  being  firmly  held,  gentle 
passive  movement  of  the  elbow  should  be 
employed.  The  splints  may  be  discarded 
in  from  three  weeks  to  a  month  in  young 
subjects ;  in  adults  they  should  be  con- 
tinued for  five  weeks.    ■ 

Separation  of  the  epiphysis  must  be 
treated  in  a  similar  manner.    DisplacemenI 
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is  usually  slight,  and  the  fragments  are 
easily'  kept  in  place  by  the  splints  men- 
tioned above.  Gentle  passive  movement 
should  be  practised  at  the  end  of  a  fort- 
night. The  tip  of  the  internal  condyle  is 
sometimes  knocked  off  by  a  fall  on  the 
elbow,  or  detached  by  the  action  of  the 
muscles  arising  from  it.  The  fragment  can 
generally  be  felt  to  be  displaced,  and  can 
be  moved  when  grasped.  Crepitus  may 
sometimes  be  detected,  and  there  is  pain 
when  the  patient  attempts  to  flex  the  fore- 
arm. The  separated  piece  may,  in  some 
cases,  be  maintained  in  place  with  strapping 
and  a  pad  ;  but  even  if  this  cannot  be  done, 
ligamentous  union  occurs,  and  no  impair- 
ment of  the  arm  is  likely  to  remain. 

Fractures  of  the  lower  end  of  the 
humerus,  entering  the  elbow -joint,  are 
always  serious.  It  is  difficult  alike  to 
adjust  the  fragments  and  to  keep  them  in 
position.  The  contour  of  the  articular  sur- 
faces is  apt  to  be  permanently  changed ; 
and  the  inflammation  which  follows  the 
injury  leads  not  only  to  the  formation  of 
articular  adhesions,  but  to  the  production 
of  a  large  amount  of  callus,  by  which  the 
movements  of  the  joint  are  in  great  part  or 
entirely  prevented.  Usually  considerable 
swelling  follows  quickly  on  the  accident, 
and  interferes  both  with  exact  diagnosis 
and  with  the  necessary  treatment. 

In  T  fracture  all  these  drawbacks  pre- 
sent themselves.  Not  only  is  there  dis- 
placement backwards,  but  the  olecranon  is 
apt  to  be  wedged  up  into  the  line  of  frac- 
ture between  the  two  condyles,  with  the 
result  of  spreading  them  from  each  other 
and  increasing  the  transverse  diameter  of 
the  joint.  This  relation  of  the  fragments 
to  each  other  it  may  not  be  possible  to 
correct,  while,  especially  in  young  subjects, 
the  callus  thrown  out  from  the  broken  sur- 
faces and  the  surrounding  soft  parts  con- 
verts the  lower  end  of  the  humerus  into  a 
shapeless  mass,  against  which  the  radius 
and  ulna  become  firmly  locked.  At  once, 
or  as  soon  as  swelling  has  sufficiently  sub- 
sided under  the  influence  of  position,  rest, 
and  cold  lotions,  adjustment  must,  as  far  as 
is  possible,  be  accomplished,  an  anaesthetic 
being,  if  necessary,  used.  To  facilitate  re- 
duction, the  forearm,  bent  at  a  right  angle 
with  the  arm,  should  be  pressed  downwards 
for  the  purpose  of  disengaging  the  ulna 
from  between  the  fragments,  which  must 
then  be  manipulated  in  whatever  direction 
is  indicated  by  their  displacement.  The 
joint  should  be  placed  at  a  right  angle, 
not  only  to  relieve  tension,  but  in  view  of 
tlie  stiffness  which  is  likely  to  ensue.     The 


most  convenient  splints  are  those  recom- 
mended above  for  transverse  fractures 
above  the  condyle ;  but  a  rectangular  inside 
splint  for  the  arm  and  forearm  may  be 
used.  Any  improvement  in  the  position 
of  the  fragments  that  may  be  possible 
must  be  secured  by  further  modelling ;  but 
little  in  this  direction  can  be  done  after  about 
the  twelfth  day.  Passive  movements  should 
be  commenced,  in  children,  not  later  than 
the  twentieth,  in  adults  not  later  than  the 
thirtieth  day,  and  be  regularly  continued  as 
long  as  they  are  found  to  increase  the  range 
of  motion  in  the  joint ;  but  the  condition  of 
the  fragments,  as  to  their  firm  union,  must 
first  be  carefuUy  observed.  In  some  cases 
movement  may  be  improved  at  a  later 
period,  and  when  some  of  the  callus  has 
been  absorbed,  by  breaking  down  adhesions 
under  an  anaesthetic;  but  no  great  force 
ought  to  be  employed.  Should  the  joint 
have  become  fixed  at  an  inconveniently 
obtuse  angle,  there  is  no  objection,  if  it  can 
be  done  without  much  violence,  to  bending 
it  up  to  within  a  right  angle.  For  the  dia- 
gnosis and  treatment  of  obUque  firacture  of 
either  of  the  condyles  extending  into  the 
joint,  the  rules,  modified  according  to  par- 
ticular cases,  are  the  same  as  those  just 
stated  for  T  fractures.     Howard  Marsh. 

HYDATIDS.— In  considering  this  sub- 
ject  firom  a  surgical  point  of  view,  attention 
will  be  chiefly  directed  to  symptoms,  dia- 
gnosis, and  treatment.  It  may,  however,  be 
well  at  the  onset  to  briefly  recall  to  mind 
some  of  the  main  features  of  the  pathology. 

The  formation  of  an  hydatid  results  from 
the  ingestion  of  the  eggs  of  the  taenia  echi- 
nococcus — a  tape -worm  found  in  the  upper 
smaU  intestine  of  the  dog.  The  embryo, 
when  liberated  in  the  human  stomach  by 
the  disintegration  of  its  egg-shell,  bores  into 
or  through  the  gastric  walls.  In  the  majority 
of  cases  it  then  enters  the  blood-vessels  and 
is  carried  by  the  blood-stream  to  the  various 
organs  and  vascular  tissues  of  the  body,  not 
one  of  which  is  exempt  from  its  invasion. 
The  organ  most  frequently  attacked  is  the 
liver;  possibly,  as  Dr.  Thomas  suggests, 
because  the  hepatic  capillaries  are  the  first 
to  arrest  the  onward  progress  of  the  embryo. 
Should  it  run  the  gauntlet  of  these,  the 
pulmonary  capillaries  act  as  the  obstruction, 
and  consequently  the  next  most  frequent 
seat  of  the  disease  is  in  the  lungs.  In  a 
fully-formed  hydatid  three  layers  may  be 
described  as  composing  the  cyst-wall.  The 
outermost  layer,  called  the  adventitia,  is 
tough,  fibroid,  and  very  vascular.  It  is  not, 
however,  a  part  of  the  true  hydatid,  but  is 
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formed  of  the  tissue  in  which  the  parasite 
lies.  The  rainute  embryo  acts  as  an  irritant, 
and  induces  proUferation  of  the  cells  of  the 
surrounding  connective  tissue ;  as  it  en- 
larges, the  cells  are  subjected  to  pressure, 
and  become  arranged  round  it  as  a  capsule. 
Blood-vessels  from  the  adjoining  healthy 
tissues  enter  this  capsule,  which  is  thus 
gradually  organised  into  a  fibrous  mem- 
brane. This  adventitious  layer  varies  in 
thickness  according  to  the  amount  of  initial 
irritation  and  the  position  of  the  hydatid ; 
in  some  structures  it  would  appear  never 
to  be  formed  at  all.  Thus,  Professor  Allen, 
of  Melbourne,  has  reported  several  cases  of 
hydatids  lq  serous  cavities  perfectly  devoid 
of  adventitia.  It  is,  however,  usually 
present,  and  is  always  very  vascular.  The 
vessels  on  its  smooth,  inner  surface  are 
iilated  and  varicose — a  fact  to  be  constantly 
borne  in  mind  by  the  surgeon. 

Within  the  adventitia,  and  in  close  con- 
tact with  it,  is  the  true  hydatid  sac.  It 
has  a  greyish,  gelatinous  appearance ;  it 
is  translucent  and  highly  elastic.  When 
pmictured,  the  contained  fluid  is  evacuated 
under  considerable  pressure,  and  the  cyst 
collapses,  falling  in  folds  from  the  adventitia 
with  a  peculiar  tremulous  movement. 

The  outermost  layer  of  the  true  cyst 
(ectocyst  of  Huxley)  is  tough,  thick,  highly 
elastic,  and  laminated.  The  inner  layer 
(endocyst  or  germinal  membrane)  is  thin, 
deUcate,  and  cellular.  The  contained  fluid, 
when  healthy,  is  limpid  and  transparent, 
and  has  a  peculiar  faint  and  earthy  odour. 
It  is  neutral  or  alkaline  in  reaction,  and  of 
low  specific  gravity,  1005-1013  ;  it  contains 
an  excess  of  chloride  of  sodium,  but  no 
albumen.  Some  small  hydatids  consist 
merely  of  the  cyst  fiUed  with  this  fluid; 
such  are  called  acephalocysts.  In  most 
cysts,  however,  and  certainly  in  large  ones, 
echinococcus  heads  or  scolices  are  to  be 
found.  Small  cysts,  termed  '  daughter 
cysts,'  are  sometimes  formed  within  the 
main  cyst,  and  these  in  turn  may  contain 
'  granddaughter  cysts,'  resulting  in  what 
is  known  as  the  '  pill-box  '  hydatid. 

Symptoms  and  Diagnosis. — Wlien  an 
hydatid  is  sufficiently  near  the  surface  of  the 
body  to  be  recognised,  it  appears  as  a  pain- 
less swelling,  slowly  increasing  in  size,  but 
giving  rise  to  no  inconvenience  except  by 
reason  of  its  bulk.  Occasionally,  as  a  result 
of  pressure  on  neighbouring  structures,  or 
of  changes  in  the  cyst,  certain  symptoms 
may  arise.  Thus  severe  gastralgia,  attended 
with  attacks  of  syncope,  has  been  noticed 
in  cases  where  a  large  cyst  projected  from 
the  under  surface  of  the  left  lobe  of  the  liver. 


and  possibly  pressed  on  some  neighbouring 
sympathetic  plexus.  Vomiting  and  other 
dyspeptic  symptoms  may  be  the  result  of 
direct  pressure  on  the  stomach.  The  cj^st 
may  be  even  so  large  as  to  encroach  upon 
the  thorax  and  impede  respiration.  Jaun- 
dice, ascites,  and  anasarca  may  be  induced 
by  pressure  on  the  hepatic  duct,  vena  portue, 
and  vena  cava  respectively.  ^Vhen  in  the  ■ 
lung  the  presence  of  the  cyst  may  excite 
cough,  dyspnoea,  and  haemoptysis.  Again, 
a  cyst  may  inflame  and  suppurate,  and  so 
become  practically  an  abscess,  and  be  at- 
tended by  constitutional  symptoms.  Finally, 
a  cyst  may  be  ruptured  by  external  violence. 
Such  a  rupture  into  the  peritoneal  cavity  is 
attended  with  agonising  pain  and  intense 
collapse  ;  the  case  probably  ending  fatally. 
In  the  lung  the  rupture  is  less  dangerous, 
the  cyst  or  cysts  being  coughed  up,  although 
sufi'ocation  is  not  uncommon  from  the  glottis 
being  firmly  plugged  in  the  patient's  efi"ort 
to  expel  the  cyst.  Even  in  cases  where  the 
cysts  have  been  successfully  expectorated, 
recovery  is  often  slow,  as  a  more  or  less 
severe  broncho -pneumonia  is  apt  to  super- 
vene. 

Physical  Signs. — The  sensation  imparted 
to  the  fingers  of  an  expert  manipulator  by 
palpation  of  an  hydatid  tumour  is  charac- 
teristic, and  is  often  an  infalUble  guide  to 
diagnosis.  The  tumour  presents  a  smooth, 
uniform,  rounded  contour ;  it  is  elastic  and 
tense,  and  not  at  all  tender.  Fluctuation 
may  generally  be  obtained.  Percussion 
elicits  a  clearly  defined  area  of  absolute 
dulness,  and  in  some  cases  also  the  peculiar 
and  characteristic  thrill  known  as  hydatid 
fremitus.  This  is  felt  in  large  cysts  filled  with 
daughter-cysts,  and  is  probably  produced  by 
the  concussion  of  these  with  each  other. 

With  regard  to  the  differential  diagnosis 
of  hydatids,  so  much  depends  upon  tha 
situation  of  the  tumour  that  it  would  be 
impossible  here  to  enter  into  special  details. 
Hydatids  m  the  abdominal  cavity  may  be 
confounded  with  hepatic  abscess,  a  dilated 
gall-bladder,  malignant  growths,  renal  cysts, 
uterine  and  omental  tumours,  or  aneurism. 
With  all  these  conditions  there  is  either 
constitutional  disturbance  or  some  special 
symptom  which  is  never  present  in  hydatids.  ; 
Hypertrophy  of  the  spleen  and  hydatid  of 
that  organ  are  sometimes  mistaken  for  each 
other ;  but  the  tough,  unyielding  feel,  and 
the  detection  of  the  splenic  notch,  especially 
if  the  condition  be  associated  with  anaemia 
and  dropsy,  will  help  to  distinguish  the 
former  from  the  tense,  elastic,  and  even 
hydatid  cyst.  From  an  ovarian  monocyst 
the  diagnosis  of  a  very  large,  thin-walled 
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hydatid  is  not  always  easy,  as  there  are 
many  characters  in  common.  Attention  to 
the  mode  of  growth — the  ovarian  from  the 
flank  displacing  the  intestines  upwards, 
whilst  the  hydatid  generally  pushes  its  way 
from  above  downwards — may  be  of  service. 
The  careful  examination  of  the  fluid  obtained 
by  exploratory  puncture  should  be  decisive. 
Hj^datids  in  the  lungs  may  be  confounded 
with  phthisis,  pleuritic  etiusion,  localised 
empyaema,  and  maUgnant  growths.  These, 
again,  are  usually  distinguished  by  consti- 
tutional symptoms.  Dr.  Bird,  in  his  work 
on  Hydatids  in  the  Lung^  enters  fully  into 
this  matter. 

Treatment. — Various  drugs,  such  as 
iodide  of  potassium,  tincture  of  kamala,  and 
turpentine,  have  from  time  to  time  been  re- 
commended as  capable  of  arresting  the  pro- 
gress of  an  hydatid  growth  or  of  killing  the 
parasite ;  electrolysis,  also,  has  been  much 
lauded.  The  success  of  these  remedies, 
however,  appears  to  be  equivocal;  the 
curative  treatment  of  hydatids  is  to  be  re- 
garded as  a  pm-ely  surgical  matter. 

The  disease  sometimes  undergoes  natural 
cure.  The  hydatid  itself  is  non-vascular, 
and  derives  its  nourishment  by  a  process  of 
imbibition  from  the  vessels  of  the  adventitia; 
this  may  undergo  contraction,  and  the  calibre 
of  its  blood-vessels  is  diminished  to  such  an 
extent  that  the  hydatid  dies  from  gradual 
starvation.  The  adventitia  goes  on  contract- 
ing, and  sometimes  becomes  cartilaginous, 
or  even  calcareous  in  places. 

Occasionally  the  daughter-cysts  proli- 
ferate to  such  an  extent,  and  become  so 
tightly  packed  inside  the  parent  cyst,  that 
they  are,  so  to  speak,  crushed  to  death. 
They  then  degenerate,  become  opaque,  and 
fuse  into  a  solid  mass,  which  may  caseate. 
These  processes,  however,  are  so  slow  that 
the  life  of  the  hydatid  is  as  a  rule  longer 
than  that  of  the  patient.  The  treatment  of 
an  ordinary  hydatid  of  moderate  size,  when 
possessed  of  an  adventitia,  and  situated  in 
the  substance  of  an  organ  such  as  the  liver, 
spleen,  or  lung,  consists  in  tapping  the 
tumour  with  a  long,  fine  syphon-trocar; 
the  fluid  is  drawn  off,  and  the  canula  is 
removed  when  the  cyst  is  nearly  emptied. 
The  result  of  this  procedure  is  that  the 
hydatid  cyst  collapses  and  falls  away  from 
the  adventitia,  and  serum  exudes  from 
vessels  to  fill  the  space  thus  formed.  This 
fluid  is  usually  absorbed  in  a  few  days,  and 
the  adventitia  then  gradually  contracts. 
The  cyst  may  or  maj--  not  undergo  degene- 
ration. The  writer,  when  examining  the 
bodies  of  persons  who  had  died  from  other 
causes,  years  after  being  tapped  for  hydatids, 


has  found  cysts  almost  unchanged,  lying 
simply  folded  up  inside  a  cavity,  and  still 
remaining  within  the  adventitia. 

The  simple  operation  described  above  is, 
as  a  rule,  free  firom  danger ; .  now  and  then, 
however,  alarming  symptoms  supervene. 
A  few  precautions  are  necessary  to  diminish 
the  risk  of  their  occurrence : — the  trocar 
used  should  always  be  a  clean  and  long  one, 
with  an  accurately-fitting  canula ;  the  cyst 
may  be  much  deeper  than  the  surgeon 
thinks,  and,  if  the  trocar  be  long  enough 
only  just  to  reach  the  sac,  it  may  push  the 
adventitia  away  from  surrounding  tissue, 
and  so  entail  an  extravasation  of  hydatid 
fluid  and  blood.  Some  surgeons  prefer  to 
use  the  aspirator ;  but  this  involves  the  risk 
of  exhausting  the  receiver  to  such  an  extent 
that  the  dilated  vessels  of  the  adventitia 
may  be  ruptured,  and  a  dangerous  and  even 
fatal  haemorrhage  may  follow.  In  tapping 
a  pulmonary  hydatid  the  course  of  the  large 
bronchi  should,  as  far  as  possible,  be  avoided ; 
this  is  best  done  by  introducing  the  trocar 
at  the  side  of  the  thorax  midway  between 
the  sternum  and  spine,  and  keeping  it  as 
nearly  as  possible  parallel  with  the  direction 
of  the  main  bronchi.  The  simple  introduc- 
tion of  a  trocar  deeply  in  the  epigastrium 
has  at  times  been  followed  by  intense  shock 
and  collapse  lasting  for  days,  probably  from 
some  injury  to  the  solar  plexus.  Slight 
febrile  disturbance  occasionally  follows  the 
tapping;  and,  when  the  operation  is  per- 
formed on  an  abdominal  hydatid,  a  mild 
attack  of  urticaria,  known  as  the  '  hydatid 
rash,'  may  supervene.  This  is  the  result 
of  the  extravasation  of  a  little  fluid  into  the 
large  serous  cavity ;  the  rash  generally  sub- 
sides on  the  second  day.  Occasionally  it  is 
necessary  to  tap  two  or  three  times  before 
the  parasite  succumbs.  Inflammation  and 
suppuration  of  the  cyst  may  foUow  the 
operation;  they  must  be  met  by  active 
treatment.  Cases  of  hydatids  in  the  pleural 
cavity  require  careful  watching  after  tap- 
ping. Should  the  temperature  rise  and  the 
area  of  dulness  suddenly  increase,  a  fi-ee 
incision  must  be  made  into  the  cavity,  and 
thorough  drainage  established  until  all  cysts 
and  debris  are  evacuated. 

"When  a  cyst  has  very  thin  waUs,  and  is 
freely  movable  in  the  abdominal  cavity, 
tapping  may  prove  a  dangerous  procedure. 
In  these  cases  there  is  a  probability  of  the 
adventitia  not  being  properly  formed,  and 
when  tapped  the  fluid  is  not  only  Hable  to 
be  extravasated  into  the  peritoneal  cavity, 
but  the  collapsed  cyst  itself  may  die  fi-om 
malnutrition,  and  determine  a  fatal  peri- 
tonitis. 
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The  plan  of  treatment  the  writer  has 
found  most  successful  in  these  cases  is  to 
secure  adhesion  between  the  visceral  and 
parietal  layers  of  the  peritoneum  prior  to 
tapping.  This  is  accomplished  by  inserting 
about  a  dozen  hareHp  pins,  with  flat  heads, 
through  the  abdominal  parietes  into  the 
tumour  in  a  circle  round  the  site  of  punc- 
ture, and  then  carefully  supporting  the  ab- 
dominal walls  with  strapping  or  a  bandage. 
At  the  expiration  of  from  eight  to  ten 
hours  these  pins  are  removed,  the  tumour 
tapped  with  a  fine  syphon-trocar  and  canula, 
the  patient  being  kept  at  rest  in  bed  for 
some  days  subsequently. 

When  the  cyst  is  very  large  adhesions 
may  exist,  and  the  tumour  can  then  be 
tapped  in  the  ordinary  way.  But  this 
simple  treatment  will  seldom  be  successful 
in  such  cases,  especially  if  daughter-cysts 
be  present;  the  sac  will  require  free  in- 
cision and  drainage.  This  is  best  performed 
as  follows: — A  suitable  site  for  tapping 
having  been  selected,  adhesion  is  obtained 
between  the  opposed  serous  surfaces  by  the 
use  of  harelip  pins  in  the  manner  already 
described.  Then  an  incision  of  an  inch  or 
more  in  length  is  made  through  the  skin, 
and  a  fall-sized  trocar,  such  as  is  used  in 
veterinary  surgery,  is  plunged  into  the 
tumour,  the  canula  being  left  in  an4  secured 
with  tapes.  The  fluid,  cysts,  and  debris 
are  allowed  to  flow  away,  and  the  cavity  is 
washed  out  twice  a  day  with  a  tepid  anti- 
septic solution.  On  the  third  day  the  canula 
is  removed  and  a  large  india-rubber  tube  is 
inserted  in  its  place. 

The  opening  thus  made  is  gradually 
dilated  until  the  finger — which  is  by  far  the 
best  kind  of  probe — can  be  easily  introduced 
into  the  cavity.  By  this  method  daughter- 
cysts,  and  in  some  instances  even  the 
mother-cyst,  may  be  removed.  A  very  con- 
venient aid  is  a  light  steel  hook  attached  by 
a  spring  to  the  pulp  of  the  index  finger. 
These  cases  are  often  tedious,  the  suppura- 
tion being  sometimes  profuse  before  the 
mother-cyst  and  debris  have  entirely  come 
away.  The  patient's  strength  requires  sup- 
port by  nourishing  and  easily-digested  food 
and  by  fresh  air.  In  the  end  these  cases 
usually  do  well. 

When  a  cyst  is  very  large,  and  movable 
in  the  abdominal  cavity,  possessing  but  few 
adhesions  and  appearing  to  contain  many 
daughter-cysts,  the  safest  mode  of  treatment 
consists  in  the  entire  removal  of  the  whole 
tumour  by  abdominal  section.  This  opera- 
tion is  generally  a  complete  success.  A 
suppurating  hydatid  must  be  treated  like  an 
ordinary  abscess.    Adhesions  will  generally 


exist,  but  if  not  they  must  be  established, 
and  then  the  cavity  may  be  freely  opened 
and  drained. 

When  an  hydatid  in  the  substance  of  the 
liver  has  been  treated  by  drainage,  a  biliary 
fistula  is  occasionally  established  which  it 
is  difficult  to  close.  The  writer  in  such 
cases  has  had  good  results  from  the  use  of 
the  galvanic  cautery,  a  coil  of  platinum 
wire,  properly  insulated,  being  introduced 
into  the  fistulous  track. 

To  sum  up,  the  surgical  operations  re- 
quired for  the  cure  of  hydatids  are  four  in 
number,  and  may  be  classified  thus  : — 

I.  For  moderate-sized  cysts  in  solid 
organs,  the  minor  operation  of  simple  tap- 
ping with  a  fine  syphon-trocar. 

II.  For  movable  cysts  with  thin  walls, 
the  medium  operation  of  establishing  adhe- 
sions, drawing  off  the  fluid,  and  removing 
the  canula. 

III.  For  very  large  adherent  cysts  filled 
with  daughter-cysts,  the  major  operation  of 
establishing  adhesions  at  the  site  of  tapping, 
using  a  large  trocar,  washing  out  the  cavity 
and  draining  it. 

IV.  In  large  movable  cysts  with  par- 
tially solid  contents — i.e.  containing  daugh- 
ter-cysts, and  with  but  few  adhesions — the 
operation  of  abdominal  section  and  removal 
of  the  cyst  or  cysts  entire. 

T.  Naghten  FitzGerald.  . 

HYDRARTHROSIS.— An  effusion  of 
fluid  into  the  synovial  cavity  of  a  joint,  un- 
attended by  symptoms  of  inflammation. 

This  condition,  met  with  chiefly  in  the 
knee,  may  either  result  from  a  previous 
subacute  inflammation,  or  may  from  the 
first  be  of  a  passive  and  indolent  character. 
Usually  at  the  commencement  of  even  the 
most  chronic  cases  there  is  slight  increase 
of  the  temperature  of  the  affected  joint ; 
but  there  is  no  pyrexia,  and  pain  is  absent 
or  very  slight.  The  joint  is  distended  to  a 
degree  which  makes  manifest  the  reflexions 
of  the  synovial  membrane ;  fluctuation  can 
be  felt  across  its  cavity,  the  ligaments  are 
stretched,  and  there  is  a  feeling  of  weakness 
and  instability.  The  contained  fluid  is  of 
pale  yellow  colour,  slightly  turbid,  and 
highly  albuminous. 

This  affection  is  sometimes  the  com- 
mencement of  the  joint-disease  associated 
with  locomotor  ataxy.  See  Charcot's 
Disease. 

The  treatment  will  consist  of  immobili- 
sation, counter-irritation,  and  pressure. 

The  limb  being  placed  upon  a  splint,  the 
joint  should  be  repeatedly  blistered.  When 
the  fluid  has  been  thus  considerably  reduced, 
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H  layer  of  cotton-wool  should  be  placed  over 
the  jomt  and  an  elastic  bandage  applied ;  or 
the  joint  may  be  strapped  over  Imt  spread 
with  camphorated  mercmrial  ointment. 

If,  in  spite  of  such  measures,  the  effu- 
sion persists,  the  joint  is  to  be  emptied 
Ij  aspiration,  with  antiseptic  precautions, 
after  which  elastic  pressure  is  to  be  main- 
tained ;  and,  should  this  fail,  the  aspiration 
must  be  repeated,  with  the  addition  of  an 
intra-articular  injection.  The  fluid  injected 
must  be  aseptic  and  mildly  stimulant.  A 
1  per  cent,  watery  solution  of  carbolic  acid, 
or  a  mixture  of  tincture  of  iodine  and  water 
(1  in  10),  are  appropriate  injections,  though 
stronger  solutions  than  these  are  sometimes 
necessary.  The  injected  fluid  having  been 
brought  into  contact  with  every  part  of  the 
synovial  cavity,  is  then  withdrawn,  the 
puncture  closed,  and  the  joint  covered  with 
a  layer  of  cotton-wool  and  a  bandage.  The 
injection  is  usually  followed  by  a  slight  in- 
flammation and  swelling  of  the  joint,  which 
subsides  without  treatment,  and  leaves  the 
synovial  membrane  with  less  tendency  to 
excessive  secretion. 

This  treatment  is,  however,  not  un- 
attended with  danger,  from  the  too  great 
acuteness  of  the  resulting  inflammation, 
and  should  only  be  used  in  otherwise 
healthy  persons.  When  the  use  of  the  joint 
is  resumed  support  must  be  given  by  an 
elastic  bandage. 

J.  Warrington  Haward. 

HYDROCELE.— It  will  be  convenient 
to  consider  the  varieties  of  hydrocele  in 
accordance  with  the  following  classification, 
and  in  the  following  order  : — 

(1)  Acute  vaginal  hydrocele ;  (2)  Chronic 
vaginal  hydi'ocele ;  (3)  Congenital  hydro- 
cele ;  (4)  Infantile  hydrocele ;  (5)  Encysted 
hydrocele  of  the  testis ;  (6)  Encysted  hy- 
drocele of  the  cord ;  (7)  Diffuse  hydrocele 
of  the  cord ;  (8)  Inguinal  hydrocele ;  (9) 
Hydrocele  of  a  hernial  sac. 

1.  Acute  Vaginal  Hydrocele  or  acute 
inflammation  of  the  tunica  vaginalis  with 
effusion. 

Causes. — The  most  frequent  cause  is 
acut^  epidid^Tums,  tor,  owmg  to  the  atjsence 
"of  any  tough  fibrous  or  other  membrane 
between  the  epididymis  and  the  subserous 
tissue  of  the  tunica  vaginalis,  inflammation 
very  readily  and  frequently  extends  from 
the  one  to  the  other.  It  may  be  excited 
by  direct,  injury  to  the  part  by  blows, 
squeezes,  &c. ;  by  injection  of  irritating 
solutions  thrown  into  the  serous  sac  for 
the  cure  of  a  chronic  hydrocele ;  and  the 
use  of  a   dirty  trocar  and  canula  in  tap- 


ping a  hydrocele  may  be  followed  by  acute 
hydrocele. 

Pathology. — The  pathological  changes 
resemble  those  in  acute  inflammation  of 
other  serous  membranes.  There  is  consi- 
derable engorgement  of  the  veins  in  the 
subserous  connective  tissue,  with  oedema, 
which  may  extend  to  the  superficial  struc- 
tures of  the  scrotum.  The  sm-face  epithe- 
lium proHferates  rapidly,  and  parts  of  it 
become  shed  in  the  form  of  shreddy 
flakes,  and  lymph  may  coat  its  surface 
in  flakes  or  in  soft,  yellow,  butter-hke 
masses.  The  fluid  effused  into  the  sac  is  I 
turbid  and  very  richly  albuminous ;  it  is  " 
generally  in  small  quantity  only.  The  ' 
effusion  may  become  chronic,  or,  on  the 
other  hand,  when  the  inflammation  is  very 
acute  and  not  speedily  allayed,  it  may  be- 
come purulent.  Slight  or  extensive  ad- 
hesions between  the  two  serous  surfaces 
may  be  left  behind. 

Symptoms  and  Diagnosis. — As  most 
often  met  with,  it  causes  a  moderate,  elastic, 
and  fluctuating  swelling  of  the  scrotum  in 
front  of  the  inflamed  epididymis.  The  skin  1 
over  this  swelling  is  reddened  and  often] 
cedematous.  Wlien  occurring  primarily, 
there  is  a  moderate  globular  enlargement 
of  the  scrotum,  with  redness  and  oedema  of 
the  skin  and  deep  fluctuation;  the  pain  and 
tenderness  are  not  so  severe  as  in  inflam- 
mation of  the  testicle,  and  the  cord  is  not 
thickened.  As,  however,  the  indammation 
tendsto  spread  to  and  affect  the  epididymis, 
these  distinctions  are  not  often  to  be  ob- 
served. The  diagnosis  rests,  therefore,  upon 
detecting  an  acute  inflammatory  and  fluc- 
tuating swelling  over  the  front  of  the  tes- 
ticle. Should  the  superficial  oedema  in- 
crease, the  swelling  '  point,'  and  the  patient 
experience  a  rigor  or  rigors  wdth  increased 
fever,  the  diagnosis  of  suppm-ation  in  the 
tunica  vaginalis,  or  pyocele,  may  be  made. 

Treatment. — When  it  is  secondary  to 
epididymitis,  the  treatment  of  the  latter 
meets  the  indications.  See  Testis,  Diseases 
of  the.  When  primary,  the  patient  should 
be  confined  to  bed,  with  the  scrotum  raised 
upon  a  cushion  between  the  thighs,  or  a 
broad  strip  of  plaster  stretched  across  be- 
tween the  thighs ;  and  hot  belladonna  fo- 
mentations should  be  applied.  The  bowels, 
if  necessary,  are  to  be  cleared  by  a  purge, 
and  the  diet  should  be  light  and  mainly 
fluid.  Tapping  should  not  be  performed. 
Should  suppuration  occur,  the  surgeon 
must  at  once  lay  the  tunica  vaginalis 
fi-eely  open  and  wash  out  the  ca\'ity  with 
some  antiseptic  lotion,  allowing  the  wound 
to  heal  by  granulation. 
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2.  Chronic  Vaginal  Hydrocele. — 
Causes. — Chronic  hydrocele  is  sometimes 
secondary  to  inflammatory  and  other  en- 
largements of  the  testicle,  such  a  condition 
being  known  as  hydro-sarcocele.  If  we 
exclude  these  cases,  little  is  known  of  the 
causes  of  this  very  common  affection.  Its 
frequency  in  infancy  and  about  middle 
life  suggests  that  it  may  be  connected  with 
the  structural  and  fimctional  changes  oc- 
curring at  these  periods ;  and  when,  as 
sometimes  happens,  it  is  seen  in  several 
members  of  one  family,  an  hereditary  in- 
fluence may  be  inferred.  In  some  cases 
repeated  strains  and  local  injuries  appear 
to  occasion  the  disease,  and  it  has  been 
alleged  that  hj^drocele  is  especially  com- 
mon in  those  who  are,  or  have  been,  the 
subjects  of  diseases  of  the  urethra  or  pros- 
tate. In  rare  instances  small  loose  bodies 
are  found  in  the  tunica  vaginalis  and  are 
beheved  to  be  the  cause  of  hydrocele.  The 
great  frequency  of  the  disease  in  tropical 
climates  supports  the  A'iew  of  a  malai'ial 
origin,  and  its  common  association  with 
elephantiasis  scroti,  when  this  disease  is 
met  with,  suggests  some  etiological  factor 
common  to  the  two.  An  enfeebled  circu- 
lation, chronic  visceral  disease,  the  depen- 
dent position  of  the  scrotum,  and  relaxation 
of  the  dartos,  are  other  alleged  causes  of 
hydrocele. 

Pathology. — Two  views  are  held  as  to 
the  nature  of  chronic  hydrocele ;  by  some  it 
is  regarded  as  a  *  dropsy,'  and  by  others  as  an 
*  inflammatory  effusion.'  In  the  author's 
opinion  the  evidence  appears  to  support  the 
latter  view.  The  disease  occurs  about  equally 
on  the  two  sides,  and  is  as  often  double  as 
single.  When  double,  the  effusion  is  gene- 
rally later  and  also  less  m  amount  on  one 
side  than  the  other.  In  children,  hydrocele 
is  most  common  on  the  right  side.  The 
common  case  is  for  the  tunica  vaginahs  to 
be  distended  into  a  pyriform  or  ovoid  sac, 
across  which  slender  adhesions  may  occa- 
sionally be  found  stretching.  But  the  ca- 
vity may  be  sacculated,  and  of  this  three 
varieties  have  been  noticed.  Broad  bands 
of  adhesions  may  divide  the  cavity  into 
closed  or  intercommunicating  cavities.  A 
pouch  is  sometimes  found  extending  be- 
tween the  epididymis  and  the  body  of  the 
testicle,  opening  into  the  general  sac  on  the 
outer  side ;  this  may  be  regarded  as  a 
deepening  of  the  normal  digital  fossa.  The 
rarest  form  is  that  in  which  a  hernial  pro- 
trusion is  found  extending  outwards  into 
the  dartos,  this  variety  being  caused  by  a 
distension  of  one  of  the  very  delicate,  fin- 
ger-like processes  which  normally  project 


from  the  parietal  layer  of  the  tunica  vagi- 
nahs. The  serous  membrane  may  remain 
unaltered  in  structure  even  in  large  and  old 
hydroceles,  but  more  generally  its  deeper 
layers  are  thickened  by  the  addition  of 
newly-formed  fibrous  tissue,  and  in  some 
long-standing  cases  this  tissue  may  attain  a 
cartilaginous  consistence,  or  may  become 
calcified,  the  lime-salts  being  deposited  in 
plates  or  thicker  masses.  This  thickening- 
of  the  membrane  is  found  to  extend  over 
the  epididymis,  but  to  a  much  smaller  ex- 
tent, if  at  all,  over  the  body  of  the  testicle. 

The  fluid  varies  in  quantity  up  to  several 
pints,  as  much  as  six  quarts  having  been  with - 
drawn  from  the  li^torian  ciibbon.  In  adults- 
tne  average  quantity  is  troin  six  to  sixteen 
ounces.  The  fluid  is  of  a  bright  straw  colour^ 
sometimes  deeper  in  tint,  at  others  having- 
a  greenish  hue,  and  from  the  admixture  of 
blood  (hydro -haematocele)  it  may  be  ren- 
dered opaque  and  dark.  Its  specific  gravity 
is  about  1024;  in  reaction  it  is  slightly  alka- 
line. It  contains  a  large  amount  of  fibrin- 
ogen, but  no  fibrin-ferment,  and  does  not 
coagulate  spontaneously  unless  blood  or 
some  other  source  of  the  ferment  is  added 
to  it.  A  small  amount  of  fatty  matter  is- 
normally  present,  and  also  cholesterine  in* 
larger  quantity  than  in  any  dropsical  effu-  * 
sion.  Succinic  acid  is  also  stated  to  h& 
present.  Fine  flakes  of  lymph,  cholester- 
ine crystals,  and  epithelial  cells  or  shreds 
may  be  found  under  the  microscope ;  and 
very  rarely,  larger  sohd  bodies  or  thick- 
walled  cysts  may  be  found  loose  in  the 
vaginal  sac,  these  probably  being  detached 
hydatids  of  Morgagni.  The  fluid  may  be 
altered  in  appearance  by  the  presence  of 
an  unusual  quantity  of  cholesterine  in  the- 
form  of  sparkling  crystals,  and,  in  some 
cases,  the  tunica  vaginalis  has  been  found 
filled  with  a  soft  solid  mass  of  this  sub- 
stance. 

A  much  rarer  condition  is  the  ad- 
mixture of  finely-divided  fat,  in  such 
quantity  as  to  impart  a  milky  look  to  the 
fluid,  which  retains  its  turbidity  on  stand- 
ing. Where  there  is  a  combination  of  en- 
cysted hydrocele  of  the  testis  with  vagi- 
nal hydrocele,  the  former  may  rupture 
into  the  latter,  and,  in  that  case,  the  fluid 
may  have  an  opalescent  or  milky  appear- 
ance from  the  admixture  of  semen;  on 
standing,  an  opalescent  sediment  falls, 
leaving  the  supernatant  fluid  clear.  The- 
testicle  is  usually  found  at  the  lower  and 
back  part  of  the  sac,  but  when  that  organ 
is  inverted,  it  lies  at  the  lower  and  anterior 
part ;  the  testicle  may  be  fixed  in  some 
unusual  position  by  adhesions.    When  th& 
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quantity  of  fluid  is  large  the  organ  is  flat- 
tened out,  and,  in  old  cases,  may  scarcely 
project  at  all  into  the  cavity.  As  a  rule  its 
function  is  not  interfered  with,  but  occa- 
sionally the  organ  is  found  anaemic  and 
atrophied,  and  then  it  probably  fails  to  se- 
crete spermatozoa.  The  constituents  of  the 
spermatic  cord  are  sometimes  separated 
and  spread  out  by  the  pressure  of  the  fluid 
in  the  vaginal  sac.  The  tissues  of  the  scro- 
tum over  a  hydrocele  in  time  become  more 
or  less  matted  together,  and  the  muscular 
bundles  of  the  cremaster  are  hypertrophied, 
with  hyperplasia  of  the  connective  tissue 
making  up  the  cremasteric  fascia.  In  very 
large  tumours  of  long  standing  this  muscle 
is  apt  to  atrophy. 

Symptoms  and  Diagnosis. — The  main 
symptom  of  chronic  vaginal  hydrocele  is 
the  scrotal  swelling  which  it  occasions; 
this  leads  to  a  sense  of  weight  in  the 
groin  which  the  patient  endeavours  to  re- 
lieve by  wearing  some  form  of  suspensory 
bandage ;  when  of  large  size  the  swelling 
impedes  free  motion,  and  forms  an  unsightly 
prominence  difficult  or  impossible  to  con- 
ceal. A  more  serious  effect  is  that  it  renders 
the  part  Hable  to  injury,  and,  owing  to  the 
distension  of  the  vaginal  sac,  the  force  of 
contusions  is  transmitted  directly  to  the  tes- 
ticle, and  in  this  way  hasmatocele  may  be 
superadded.  As  the  scrotum  becomes  dis- 
tended, the  skin  of  the  penis  is  gradually 
drawn  over  the  swelling,  and  the  penis 
proper  is  lost  in  the  scrotum,  the  glans 
being  at  the  bottom  of  an  umbilicus -like 
depression.  This  is  generally  a  source  of 
much  annoyance  to  the  patient,  and  the 
trickling  of  urine  over  the  scrotum  may 
excoriate  the  part.  It  is  often  noticed  that 
the  swelling  is  larger  at  night  than  in  the 
morning.  AMien  the  effusion  accumulates 
with  unusuf/1  rapidity,  or  the  sac  is  very 
tense,  or  when  the  part  has  been  contused, 
or  the  testicle  is  inflamed,  or  blood  has 
been  effused  into  the  vaginal  sac,  the  patient 
may  experience  acute  pain.  All  the  symp- 
toms of  hydrocele  are  much  exaggerated 
when  the  affection  is  double. 

The  tumour,  which  grows  from  below, 
is  limited  to  the  scrotum,  and  the  cord  can 
be  felt  quite  free  above  it.  Usually  pyri- 
form  in  shape,  it  may  be  ovoid,  globular,  or 
may  present  a  circular  constriction  about 
its  centre.  Its  surface  is  smooth,  and  the 
tension  of  the  swelling  is  uniform,  but 
variable  in  degree  in  different  cases.  Fluc- 
tuation is  to  be  detected  quite  across  the 
tumour,  which  is  also  translucent.  There 
is  no  impulse  on  coughing,  and  the  swelling 
is  entirely  irreducible  into  the  belly;  the 
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skin  over  it  is  not  adherent  to  the  deeper 
parts.  The  position  of  the  testicle  should 
always  be  made  out ;  it  can  be  determined 
by  noticing  an  increased  resistance  to 
pressure  at  one  part,  by  the  patient  expe- 
riencing the  peculiar '  testicular  pain  '  when 
the  organ  is  manipulated,  and  by  observing 
that  at  this  part  too  the  tumour  is  opaque 
to  transmitted  Hght.  Where  all  these  signs 
are  present  the  diagnosis  is  quite  easy  and 
certain,  but  when  the  sac  or  its  coverings 
are  greatly  thickened  and  opaque,  or  the 
contents  are  opaque  or  reduced  to  a  soUd 
mass  of  cholesterine,  or  a  hernia  or  some 
other  swelling  is  superadded,  the  diagnosis 
may  be  very  difficult  or  even  impossible 
without  an  exploratory  operation. 

From  hernia,  hydrocele  is  to  be  distin- 
guished by  its  growth  from  below  instead 
of  from  above,  by  its  irreducibility,  fluc- 
tuation, and  translucency,  and  also  by  the 
fact  that  the  cord  and  the  inguinal  canal  are 
free.  When  there  is  a  hernia  -with  hydro- 
cele, the  distensile  impulse  on  coughing 
may  be  transmitted  from  the  hernia  to  the 
hydrocele ;  after  reduction  of  the  hernia 
the  hydrocele-swelling  will  present  all  its 
usual  characters.  Should  the  hernia  be 
irreducible,  the  diagnosis  becomes  more 
difficult,  but  the  history  will  probably 
throw  light  upon  the  case  ;  the  difference  in 
outHne,  tension,  and  consistence  of  the  upper 
and  lower  parts  of  the  swelling,  the  absence 
of  fluctuation  and  translucency  in  the  upper 
part,  which  may  be  tympanitic  on  percus- 
sion or  present  the  lobulated  feel  of  omen- 
tum, and  lastly,  the  extension  of  the  swell- 
ing up  to  but  not  beyond  the  internal 
abdominal  ring,  are  the  signs  by  which  this 
condition  is  to  be  recognised.  (For  hydro- 
cele extending  up  to  or  beyond  the  internal 
abdominal  ring,  see  Infantile  Hydrocele.) 
The  chronic  character  of  the  swelling,  its 
uniformity,  fluctuation,  and  translucency, 
together  -svith  the  detection  of  the  testicle  at 
one  part  of  it,  will  distinguish  hydrocele 
from  malignant  tumours  of  the  testicle. 
From  hsematocele  the  diagnosis  of  hj^dro- 
cele  is  made  by  the  difference  in  the  mode 
of  origin  of  the  tumours,  and  usually  by  the 
translucency  of  hydrocele.  When  a  doubt 
exists,  an  exploratory  puncture  will  usually 
clear  up  the  case,  but  a  better  plan  is  to 
make  an  incision  with  antiseptic  precau- 
tions carefully  down  into  the  tumour  ;  this 
affords  more  information,  and  also  is  the 
best  means  of  curing  the  cases  which  pre- 
sent this  difficulty  in  diagnosis. 

Fluctuation  and  translucency  are  thus 
seen  to  be  two  very  important  signs  of 
hydrocele.    Fluctuation  in  scrotal  tiunours 

3o 


754 


Hydrocele 


is  best  detected  by  grasping  the  mass  with 
the  fingers  and  thumb  of  each  hand,  and 
then,  when  compression  is  made  with  one 
hand,  the  part  of  the  tumour  grasped  by  the 
other  will  be  felt  to  become  more  tense. 
To  test  for  translucency  it  is  necessary  to 
have  a  good  light,  to  grasp  the  tumour  pro- 
perly, and  to  carefully  shut  off  the  rays  of 
Hght  passing  over  the  scrotum.  The  light 
should  be  held  on  the  outer  side  ;  the  swell- 
ing should  be  seized  from  behind  and  made 
tense  in  front,  and  neither  the  surgeon's 
fingers  nor  the  patient's  penis  should  be 
allowed  to  intercept  the  rays  of  light ;  a 
stethoscope  or  some  larger  tube  may  be 
used  to  look  at  the  part,  or  the  external 
rays  of  Ught  may  be  shut  off  by  the 
surgeon's  other  hand.  When  translucent, 
a  more  or  less  intense  reddish  glare  is  seen, 
the  testicle  appearing  as  a  dark  shadow. 

Treatment.  —  In  infants  spontaneous 
cure  is  not  very  rare,  and  the  surgeon  may 
fairly  wait  for  a  time  to  see  whether  it  will 
occur ;  it  is  generally  thought  that  the  use 
of  an  absorbent  lotion  containing  acetate 
of  ammonia  and  iodide  of  potassium,  or 
painting  the  scrotum  with  diluted  tincture 
of  iodine — 1  to  3  of  spirit — may  aid  this 
process.  Should  it  not  occur,  acupuncture 
is  generally  sufficient  to  bring  about  a  cure, 
and  in  the  rare  cases  which  resist  this 
measure,  injection  of  the  sac  must  be  re- 
sorted to.  In  adults  spontaneous  cure  does, 
very  rarely,  take  place  as  a  result  of  injury, 
but  the  surgeon  should  never  expect  it,  and 
if  the  swelling  is  of  such  a  size  as  to  cause 
annoyance  to  the  patient  or  is  increasing, 
he  must  adopt  some  treatment.  Tapping 
the  hydrocele  should  be  first  performed,  \ 
which  affords  immediate  relief;  in  some  few 
cases  it  results  in  cure,  but  in  the  great  : 
majority  it  is  followed  by  more  or  less 
rapid  re-secretion  of  the  fluid.  When  the 
fluid  accumulates  very  slowly  and  causes 
only  trifling  inconvenience,  or  when  the 
patient  is  aged  or  the  subject  of  serious 
visceral  disease,  the  repetition  of  this  trifling 
operation  is  the  proper  treatment.  But  in 
other  cases  when  tapping  fails  to  cure,  and 
the  inconvenience  caused  by  the  affection 
is  marked,  and  the  state  of  the  patient  does 
not  afford  any  sufficient  contraindication,  a 
radical  cure  must  be  attempted.  Many 
methods  have  been  suggested,  but  two  only 
— injection  of  a  stimulating  fluid  and  in- 
cision of  the  serous  sac — are  now  practised ; 
the  use  of  setons  and  caustics  has  been 
rightly  abandoned.  Of  the  two  methods, 
that  by  injection  is  more  generally  em- 
ployed ;  it  has  the  advantage  of  simplicity 
and,  when  carefully  done,  of  safety ;  but  it 


is  liable  to  failure  or  to  be  followed  by  re- 
cm'rence  of  the  disease.  Incision  requires 
to  be  done  with  careful  antiseptic  precau- 
tions ;  but  it  is  then  a  safe  operation  and 
certaiQ  in  its  results.  It  should  undoubtedly 
be  resorted  to  when  injection  has  failed, 
when  the  sac  is  considerably  thickened  or 
contains  loose  bodies,  when  the  hydrocele 
is  compound  or  sacculated  or  combined 
with  encysted  hydrocele,  when  there  is 
doubt  as  to  the  diagnosis,  and  in  the  case 
of  aged  persons  in  whom  the  operation  of 
injection  presents  special  danger. 

(1)  Acupuncture. — The  object  of  this  pro- 
cedure is  to  allow  the  serous  fluid  to  leak 
out  into  the  cellular  tissue  of  the  scrotum, 
whence  it  is  very  readily  absorbed.  An 
ordinary  sewing  needle  may  be  employed, 
but  a  harehp  pin  is  the  best  instrument. 
The  swelling  being  made  tense,  the  needle 
is  thrust  obliquely  iuto  the  sac,  and  then, 
Mdthout  withdrawing  it  through  the  skin, 
the  needle  is  made  to  puncture  the  tunica 
vaginalis  in  three  or  four  places — not  by  its 
point  but  by  the  edge  of  its  lance-shaped 
end.  A  little  fluid  generally  trickles  firom 
the  skin-puncture. 

(2)  Tapping  a  Hydrocele. — For  this 
purpose  the  common  hydrocele  trocar  and 
canula  is  much  the  best  instrument.  The 
surgeon  should  be  careful  to  have  the 
trocar  sharp,  the  canula  well-fitting,  and 
the  whole  scrupulously  clean.  The  patient 
may  stand  with  his  back  against  a  wall ; 
but  should  he  be  nervous,  very  old,  weakly, 
and  liable  to  faint,  or  when  the  hydrocele  is 
very  large,  he  should  He  on  his  side  at  the 
edge  of  a  couch.  Care  must  be  taken  to 
enter  the  serous  sac  without  pushing  it 
before  the  instrument,  and  not  to  allow  the 
sac  to  slip  over  the  end  of  the  canula  when 
it  retracts  as  the  fluid  escapes ;  and  the 
surgeon  must  guard  against  wounding  the 
testicle,  cord,  or  one  of  the  scrotal  veins. 
Having  accurately  determined  the  position 
of  the  testicle,  a  spot  is  chosen  on  the  oppo- 
site side  of  the  scrotum,  towards  the  lower 
part  of  the  swelling  and  where  the  skin  is 
free  from  visible  vessels.  With  the  left 
hand  the  scrotum  is  grasped  so  as  to  make 
the  skin  and  the  swelling  as  tense  as  pos- 
sible at  this  part,  and  then  with  the  right 
hand  the  weU-oiled  trocar  is  thrust  into  the 
sac ;  as  soon  as  the  instrument  is  fi:ee  in 
the  cavity,  its  point  should  be  directed  up- 
wards parallel  with  the  cord,  and  the  canula 
alone  should  be  pushed  in  for  its  whole 
length.  Some  surgeons  prefer  to  insert  the 
instrument  by  steady  continuous  pressure, 
while  others  resort  to  a  quick  thrust  ;  each 
method    has    its   advantages   and  defects. 
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The  slower  method  is  said  to  be  less  pain- 
ful, and  free  from  risk  of  injm-ing  the 
testicle  or  cord,  but  the  danger  of  displacing 
the  tunica  vaginalis  is  greater,  and  there- 
fore this  plan  should  only  be  adopted  when 
the  sac  is  tense.  The  more  rapid  method 
is  free  from  this  danger,  but  exposes  the 
patient  to  some  risk  of  puncture  of  the 
testicle  or  of  a  spermatic  vein,  unless  skil- 
fully performed.  The  best  safeguard  is  to 
hold  the  instrument  with  the  forefinger 
placed  half  an  inch  from  its  extremity,  so 
that  it  cannot  be  plunged  in  too  deeply,  and 
if  at  the  same  time  the  thumb-nail  is  held 
behind  the  broad  flange  of  the  canula,  it 
can  slip  this  on  over  the  end  of  the  trocar 
as  soon  as  the  sac  is  pierced,  and  while  the 
whole  hand  is  depressed,  so  as  to  direct  the 
point  of  the  instrument  up  along  the  cord. 
All  the  fluid  should  be  removed,  the  last 
few  drops  being  gently  pressed  out ;  the 
testicle  will  be  found  tender  in  recent  cases. 
On  withdrawing  the  canula  a  dossil  of 
iodoform  wool  should  be  placed  over  the 
skin-puncture,  and  the  scrotum  supported 
in  a  suspender;  the  patient  should  be 
directed  to  keep  quiet  in  his  room  for  the 
remainder  of  the  day. 

(3)  Injection  of  a  Hydrocele. — A  favour- 
able time  should  be  chosen  when  the  pa- 
tient is  in  good  health,  and  the  tumour 
contains  about  six  ounces  of  fluid,  and  the 
testicle  is  not  tender.  It  should  then  be 
tapped  in  the  usual  way,  care  being  taken 
to  push  the  whole  length  of  the  canula  into 
the  tunica  vaginaUs.  By  means  of  a  well- 
fitting  syringe  a  stimulating  fluid  is  thrown 
into  the  vaginal  sac,  and  the  canula  is  then 
carefully  withdrawn  so  as  not  to  allow  any 
of  this  fluid  to  escape  into  the  superficial 
tissues  of  the  scrotum.  The  best  form  of 
syringe  is  one  with  a  long  metal  nozzle 
which  fits  the  canula,  and  when  passed  in 
to  its  full  length  just  projects  beyond  the 
end  of  the  canula;  by  using  this  syringe 
the  surgeon  may  be  sure  of  injecting  all 
the  fluid  into  the  tunica  vaginalis.  Many 
fluids  have  been  used.  The  most  popular, 
and  one  which  rarely  fails,  is  a  solution  of 
40  grs.  of  iodine  and  80  grs.  of  iodide  of 
potassium  in  an  ounce  of  water,  of  which 
firom  i  to  z  orachms  are  to  be  mjected.  In 
children  the  fluid  should  be  diluted  one 
half.  Some  surgeons  prefer  the  tincture 
of  iodine,  B.P.,  or  that  diluted  with  an 
equal  bulk  of  water ;  after  injection  and 
thorough  manipulation  of  the  part,  some 
operators  prefer  to  allow  some  of  the 
fluid  to  escape  before  withdrawing  the 
canula.  The  operation  may  cause  Httle  or 
no  pain,  or  be  attended  with  severe  pain 


and  great  tendency  to  syncope.  Similar 
differences  are  seen  in  the  subsequent 
course  of  the  cases.  Generally  the  injection 
is  quickly  followed  by  a  moderate  effusion 
of  fluid,  with  slight  redness  and  tenderness 
of  the  scrotum  and  trifling  pyrexia ;  these 
symptoms  gradually  subside,  and  the  fluid 
is  absorbed.  But  in  some  cases  the  inflam- 
mation assumes  a  severer  grade,  and  it  is 
necessary  to  keep  the  patient  at  absolute 
rest,  on  spoon  diet,  and  with  hot  belladonnii 
fomentations  to  allay  the  local  inflamma- 
tion. In  yet  other  cases  the  injection 
fails  to  excite  suflicient  inflammation,  and 
then  the  surgeon  has  to  manipulate  the 
part  freely  and  let  the  patient  walk  about, 
to  try  by  these  means  to  supplement  the 
irritant  action  of  the  iodine.  If  the  fluid  at 
first  poured  out  is  not  afterwards  absorbed, 
the  scrotum  should  be  strapped.  The  in- 
jection sets  up  a  subacute  or  acute  hydro- 
cele, and  when  the  products  are  absorbed 
the  cavity  of  the  tunica  vaginalis,  as  a 
rule,  is  not  obHterated,  although  limited 
adhesions  may  form.  Iodine  may  fail  to 
excite  sufficient  inflammation,  or  the  fluid 
poured  out  may  not  be  reabsorbed,  and  in 
some  cases  the  sac  may  be  too  dense  to 
collapse.  On  the  other  hand,  if  used  too 
strong,  it  may  set  up  suppuration. 

Kecently,  injection  of  curecarboljcagi^ 
with  just  sufficient  water  adSfe^^hqueiy  tne 
crystals,  has  been  practised.  From  iT]v-x. 
is  the  amount  required.  The  operaiion  is 
almost  if  not  entirely  devoid  of  pain,  and  the 
subsequent  inflammation  appears  to  be  more 
uniform  in  degree  than  when  iodine  is  used 
The  author  has  used  carboHc  acid  in  manj 
cases,  and  with  some  success  ;  it  is  certainly 
less  painful  than  iodine,  and  he  has  found 
it  quite  unnecessary  to  confine  his  patients 
to  bed  afterwards;  often  they  are  able  to 
go  about  their  work  as  usual.  The  acid 
should  always  be  injected  with  the  long- 
nozzled  syringe.  Port  wine,  chloride  of 
zinc  solution,  and  many  other  fluids  have 
been  recommended  and  used,  but  they  none 
of  them  are  equal  in  value  to  iodine  or 
carbolic  acid.  Latterly,  finely-powdered 
iodoform  has  been  introduced  into  the  cavity 
of  the  tunica  vaginalis,  and  this  practice  is 
highly  spoken  of;  the  writer  has  had  no 
experience  of  it. 

(4)  Incision  of  a  Hydrocele. — For  this 
the  scrotum  and  pubes  should  be  shaved  and 
thoroughly  cleansed,  and,  using  all  the  usual 
antiseptic  precautions,  the  surgeon  should 
make  a  vertical  incision  two  inches  long 
over  the  front  of  the  sweUing.  After  ar- 
resting all  haemorrhage  firom  superficial 
vessels,  the  tunica  vaginalis  is  to  be  opened 
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for  the  same  length  and  the  fluid  allowed 
to  escape.  The  cut  edge  of  the  serous  sac 
is  to  be  united  to  the  skin  by  one  or  two 
chromic  catgut  stitches  on  each  side,  and  a 
drainage-tube  is  to  be  passed  in  to  the  bot- 
tom of  the  cavity.  Outside,  the  usual  car- 
bolic gauze  dressing  is  to  be  applied.  The 
dressing  will  need  to  be  changed  every 
third  or  fourth  day,  and  the  tube  is  to  be 
shortened  from  time  to  time,  and  removed 
altogether  as  soon  as  the  discharge  is  re- 
duced to  a  few  drops.  The  patient  may 
generally  be  allowed  to  get  up  at  the  end 
of  the  second  week.  The  operation  is  fol- 
lowed by  very  slight  pyrexia,  and  slight 
orchitis  for  the  first  two  or  three  days.  As 
the  serous  cavity  is  obliterated  by  this 
treatment,  the  cure  of  the  hydrocele  is  cer- 
tain and  permanent. 

3.  Congenital  Hydrocele. — Etiology. 
The  cause  of  this  variety  of  hydrocele  is  a 
congenital  malformation ;  the  processus  va- 
ginalis is  not  obliterated,  the  tunica  vagi- 
nalis being  therefore  continuous  with  the 
general  peritoneal  cavity.  Nothing  definite 
is  known  of  the  cause  of  this  malformation ; 
it  is  said  to  be  more  common  in  weakly 
children  and  in  those  bom  prematurely. 

Pathology.  —  The  communication  be- 
tween the  tunica  vaginalis  and  the  peri- 
toneal cavity  may  be  very  free,  or  it  may 
be  valvular  or  reduced  in  size  until  it  only 
admits  fluid  to  flow  along  it  drop  by  drop  ; 
and  this  constriction  may  be  at  one  point 
only — either  at  the  internal  abdominal  ring 
or  just  above  the  testicle — or  involve  some 
length  of  the  serous  tube.  Congenital  in- 
guinal hernia  is  often  associated  with  it. 
It  may  be  unilateral  or  bilateral. 

Symptoms  and  Diagnosis. — The  swell- 
ing, which  is  most  often  noticed  in  early 
infancy,  has  the  general  characters  of  hy- 
drocele, being  fluctuating,  translucent,  and 
surrounding  the  testicle.  In  addition,  it  ex- 
hibits a  distinct  expansile  impulse  on  cough- 
ing or  crying,  and  is  wholly  reducible  into 
the  belly  without  occasioning  any  intra-ab- 
dominal tumour.  This  reduction  is  never 
accompanied  with  a  *  slip '  or  *  gurgle  ' ; 
when  the  communication  is  free,  it  is  rapid, 
but  when  narrow,  it  is  very  slow  and  easily 
overlooked  unless  great  care  be  taken  and 
the  attempt  to  reduce  it  be  continued  for 
some  few  minutes ;  and  this  precaution 
must  be  observed  in  every  case  of  hydro- 
cele in  infants  and  young  children.  When 
the  serous  tube  is  irregularly  constricted 
for  some  distance,  the  flow  of  fluid  along 
it  may  be  attended  with  a  fine  fremitus. 
Should  the  upper  part  of  the  swelling  be 
opaque,  or  tympanitic  on  percussion,  or  yield 


a  gurgle  on  manipulation,  or  recede  with  a 
sudden  slip  during  taxis,  a  congenital  in- 
guinal hernia  is  present ;  a  combination  of 
two  or  more  of  these  signs  will  render  this 
diagnosis  more  obvious.  Whenever  the 
swelling  can  be  seen  or  felt  to  extend  along 
the  inguinal  canal,  or  is  found  to  yield  a 
very  marked  impulse  on  coughing,  hernia  is 
to  be  suspected. 

Treatment. — A  well-fitting  truss  should 
be  applied,  to  prevent  the  descent  of  a 
hernia,  and  to  induce  obhteration  of  the 
vaginal  process  of  peritoneum.  When  this 
is  obtained,  the  remaining  hydrocele  can  be 
treated  like  an  ordinary  chronic  hydrocele. 
Should  obliteration  not  result — a  rare  event 
— and  further  treatment  be  necessary,  the 
sac  may  be  injected  with  the  iodine  solution, 
or,  better,  incised  and  drained  antisepticaUy. 
When  hernia  is  combined  with  the  hydro- 
cele, the  treatment  must  be  directed  to 
secure  the  radical  cure  of  this  condition,  by 
ligature  of  the  neck  of  the  sac  and  suture 
of  the  inguinal  ring  if  it  be  dilated. 

4.  Infantile  Hydrocele. — Under  this 
name  are  known  cases  of  vaginal  hydrocele 
which  involve  more  or  less  of  the  process 
of  peritoneum  in  front  of  the  cord,  but  are 
shut  off  from  the  peritoneal  cavity  by  ob- 
literation of  the  tube  at  or  near  the  internal 
abdominal  ring.  The  majority  of  cases  of 
hydrocele  in  infants  are  of  this  nature,  and 
it  is  rare  to  find  this  affection  in  adults.  In 
men,  however,  the  upper  part  of  the  sac 
may  be  distended  and  even  form  a  tumour 
of  large  size  behind  the  belly-waU  but  out- 
side the  peritoneal  cavity. 

Symptoms  and  Diagnosis. — If  the  swell- 
ing extend  up  to,  but  not  through,  the 
external  abdominal  ring,  its  shape  and  ex- 
tent are  the  only  features  peculiar  to  it. 
Should  the  sac  reach  up  along  the  cord  in 
the  inguinal  canal,  there  will  be  an  expan- 
sile impulse  on  coughing,  but  the  tumour 
will  be  entirely  irreducible.  In  the  rare 
cases  in  which  a  sac  or  pouch  is  formed 
within  the  belly,  this  internal  tumour  will 
be  felt,  and  fluctuation  will  be  detected 
between  it  and  the  scrotal  swelling,  the  one 
becoming  more  tense  as  the  other  yields 
under  pressure.  This  simulates  reduci- 
bnity  of  the  scrotal  sweUing,  but  the  detec- 
tion of  the  internal  tumour  and  its  increased 
tension  as  the  scrotum  is  emptied,  will  dis- 
tinguish the  case  from  congenital  hydrocele  r 
in  such  cases  there  is,  of  course,  a  well- 
marked  impulse  on  coughing. 

Treatment. — The  application  of  absor- 
bent lotions  or  of  weak  iodine  paint  to  the 
scrotum  should  first  be  tried,  and  if  these 
fail,    acupuncture    wiU    usually     succeed. 
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Should  a  case  resist  this  means,  injection 
with  iodine  or  incision  should  be  practised. 
Care  in  the  diet  and  general  hygiene  of  the 
child  may  aid  in  the  cure,  and,  where  indi- 
cated, tonics  should  be  given. 

5.  Encysted  Hydrocele  op  the  Tes- 
ticle.— Pathology. — Three  varieties  of  hy- 
drocele in  connection  with  the  testicle,  in 
which  the  fluid  is  not  contained  in  the 
tunica  vaginaHs  are  met  with.  The  most 
important  are  cysts  in  connection  with  the 
epididymis  —  generally  the  upper  part — 
globular  or  lobed  in  outline,  and  rarely  at- 
taining a  large  size.  They  consist  of  a  deli- 
cate fibrous  membrane,  lined  with  tesselated 
epithelium.  The  fluid  is  transparent  and 
colourless,  containing  a  small  trace  of  al- 
bumen, chloride  of  sodium,  and  alkaUne 
carbonates  which  give  effervescence  on  the 
addition  of  acetic  acid.  In  a  certain  num- 
ber of  cases  the  fluid  is  opalescent  or  milky 
in  colour,  and  on  standing  yields  an  opaque 
sediment,  consisting  of  spermatozoa,  which 
may  be  found  moving  actively,  motionless, 
or  broken  up.  As  the  cyst  enlarges  the  vasa 
efferentia  are  spread  out  over  it,  and  it  is  by 
the  rupture  of  one  or  more  of  these  tubes 
into  the  cyst — sometimes  from  injury — that 
the  semen  finds  entrance  to  the  hydrocele. 
Such  cysts  are  usually  single,  they  may  be 
multilocular,  but  are  very  rarely  more  than 
two  or  three  in  number.  A  very  unusual 
condition  is  for  such  a  cyst  to  extend 
up  along  the  cord  even  to  the  groin.  These 
cysts  have  been  supposed  to  arise  from 
dilatations  or  ruptures  of  the  vasa  effer- 
entia, but  it  is  more  probable  that  they  are 
dilatations  of  the  remnants  of  foetal  struc- 
tures, particularly  of  the  organ  of  Girald^s, 
and  the  duct  of  Miiller,  possibly  also  of 
the  vas  aberrans  of  Haller.  The  second  and 
very  rare  variety  is  a  cyst  beneath  the 
tunica  albuginea  testis,  pressing  the  seminal 
tubes  aside.  This  condition  probably  ensues 
upon  parenchymatous  hsematocele.  See 
HiEMATOCELE.  The  third  variety  consists 
in  the  development  of  small  subserous  cysts, 
the  size  of  peas  or  currants,  in  connection 
with  the  head  of  the  epididymis ;  they  are 
common  after  forty  years  of  age,  very  rare 
before  that,  never  contain  spermatozoa,  and 
are  of  no  clinical  importance. 

Symptoms  and  Diagnosis. — Only  the 
first  of  the  three  varieties  named  above 
will  be  considered.  The  cyst  forms  a  tense 
globular  or  lobed  tumour  attached  to  the 
epididymis,  and  generally  situated  above 
and  behind  the  testicle.  This  tumour  is 
translucent,  fluctuating,  very  movable  in 
the  scrotum,  without  impulse  on  coughing, 
and  quite  irreducible  by  pressure.      The 


growth  is  slow,  and  the  tumour  is  usually 
painless,  and  may  remain  stationary.  When 
of  small  size  the  fluid  is  clear ;  when  larger, 
it  is  very  frequently  mixed  with  semen. 
An  enlargement  occurring  suddenly,  or  fol- 
lowing upon  an  injury,  may  be  assumed  to 
indicate  a  rupture  into  the  cyst  of  a  seminal 
tubule.  The  affection  is  most  common  in 
boys  and  young  adults.  Encysted  hydro- 
cele may  be  associated  with  vaginal  hydro- 
cele, and  the  cyst  may  rupture  into  the 
tunica  vaginalis.  The  diagnosis  of  hydro- 
cele will  rest  upon  the  fluctuation  in  and 
translucency  of  the  tunaour ;  the  variety  of 
hydrocele  will  be  recognised  from  the  tumour 
being  fixed  to  but  not  surrounding  or  ob- 
scuring the  testicle,  by  the  small  size  and 
globular  shape  of  the  cyst,  together  with  its 
slow  growth  and  the  character  of  the  fluid. 

Treatment. — When  the  cyst  attains  any 
size  or  gives  rise  to  annoyance,  it  should 
be  tapped,  the  trocar  being  introduced  from 
the  outer  side.  Should  this  fail  to  cure, 
the  surgeon  may  attempt  the  radical  cure — 
either  by  injection  of  iodine,  by  a  seton  of 
threads  soaked  in  tincture  of  iodine,  or  by 
antiseptic  incision.  Injection  often  fails. 
Incision  is  readily  performed  and  very  cer- 
tain in  its  results,  and  is  therefore  the  best 
treatment  for  the  cases  in  which  tapping 
is  insufficient. 

6.  Encysted  Hydrocele  of  the  Sper- 
matic Cord. — This  is  a  circumscribed  col- 
lection of  serous  fluid  in  connection  with 
the  cord.  The  cyst  is  generally  developed 
by  distension  of  an  unobliterated  part  of 
the  vaginal  process  of  peritoneum.  Some 
cysts  may  be  of  new  formation  or  dilata- 
tions of  the  organ  of  Giraldes. 

Symptoms  and  Diagnosis. — The  affec- 
tion is  relatively  frequent  in  boys  and 
young  men.  The  tumour  is  of  small  or 
moderate  size,  ovoid  in  shape,  and  attached 
to  the  cord ;  it  fluctuates,  is  translucent  and 
irreducible,  but  very  movable  up  and  down 
with  the  cord;  its  outline  is  always  well 
defined.  If  situated  in  the  inguinal  canal 
it  is  impossible  to  test  for  translucency,  and 
the  swelling  will  expand  on  coughing.  By 
making  traction  upon  the  testicle  the  mo- 
bility of  the  tumour  is  greatly  lessened. 

Treatment. — This  is  the  same  as  for 
chronic  vaginal  hydrocele.  In  the  first 
place  absorbents  may  be  tried,  and,  should 
they  fail,  acupuncture,  tapping  with  a  tro- 
car, injection  with  iodine  and  antiseptic 
incision  may  be  relied  upon  in  order  of 
merit  and  safety.  Before  applying  any 
means  of  radical  cure,  great  care  must  be 
taken  to  determine  that  the  sac  does  not 
communicate  with  the  peritoneal  cavity  by 
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a,  narrow  channel;    such   a  condition  has 
been  called  the  water-bottle  hydrocele. 

7.  Diffuse  Hydrocele  of  the  Cord, 
or  oedema  of  the  areolar  tissue  of  the  sper- 
matic cord,  is  a  rare  condition,  the  causes  of 
which  are  not  understood.  The  writer  has 
Been  it  follow  wearing  an  ill-fitting  truss. 
The  spermatic  cord  is  uniformly  enlarged, 
the  swelling  being  elastic,  yielding  to  pres- 
sure, with  impulse  on  coughing,  but  neither 
fluctuating  nor  translucent.  The  tumour 
may  attain  a  very  large  size.  It  is  to  be 
distinguished  from  a  hernia  by  the  less 
clear  definition  of  the  swelling,  its  dulness 
on  percussion,  irreducibility  into  the  belly, 
absence  of  gurgling,  the  less  clear  impulse 
on  coughing,  and  its  smooth  contour. 
Where  there  is  doubt  in  the  diagnosis,  a  care- 
ful incision  should  be  made  into  the  part. 

Treatment.  —  Acupuncture,  or  tapping 
with  a  trocar,  may  first  be  tried,  and  if  the 
fluid  reaccumulate,  an  incision  with  anti- 
septic precautions  is  the  best  means  of  ob- 
taining a  radical  cure. 

8.  Inguinal  Hydrocele.  —  This  is  a 
very  rare  condition,  caused  by  the  accumu- 
lation of  fluid  in  a  closed  serous  sac  around 
a  testicle  retained  in  the  inguinal  canal. 
The  cause  of  the  effusion  is  the  injury  to 
which  the  organ  is  exposed  in  its  abnormal 
position.  Part  of  the  swelling  may  escape 
through  the  external  ring  and  extend  trans- 
versely along  the  groin  in  the  superficial 
structures. 

Symptoms  a/nd  Diagnosis. — There  is  a 
fluctuating,  translucent,  irreducible  tumour 
La  the  groin,  and  the  scrotum  on  the  same 
side  is  found  undeveloped  and  not  con- 
taining a  testicle.  In  the  recorded  cases 
there  is  stated  to  have  been  no  impulse  on 
coughing. 

The  treatment  consists  in  a  free  inci- 
Kion  into  the  tumour,  the  removal  of  the 
testicle  and  the  careful  dissection  out  of  the 
serous  sac.  By  this  means  the  hydrocele  is 
radically  cured,  and  the  patient  is  freed 
from. the  annoyance  and  risk  attending  im- 
perfect descent  of  the  testicle. 

9.  Hydrocele  of  a  Hernial  Sac. — By 
this  is  meant  an  effusion  of  serous  fluid 
into  the  sac  of  a  hernia,  which  has  become 
shut  off  from  the  peritoneal  cavity  by 
plugging  of  its  neck  with  omentum,  or  its 
obliteration  as  the  result  of  wearing  a  truss. 
The  disease  is  more  common,  and  attains 
greater  magnitude,  in  inguinal  than  in 
femoral  hernia.  The  fluid  resembles  in 
character  that  of  chronic  vaginal  hydrocele. 

The  symptoms  will  be  those  of  a  fluc- 
tuating, translucent,  irreducible  swelling, 
occurring  at  the  site  of  an  old  hernia  for  ] 


which,  usually,  a  truss  has  long  been  worn. 
If  scrotal,  the  swelling  will  reach  up  to  or 
even  into  the  inguinal  canal,  and  in  the 
latter  case  will  have  a  faint  impulse  on 
coughing.  The  testicle  will  not  be  lost  in 
the  swelling  as  in  vaginal  hydrocele,  nor 
attached  to  the  cyst  as  in  encysted  hydro- 
cele. 

The  treatment  consists  first  in  tapping 
the  tumour,  and,  if  this  fail  to  give  per- 
manent relief,  an  incision  with  antiseptic 
precautions  will  be  the  best  means  of  ob- 
Hterating  the  sac.        A.  Pearce  Gould. 

HYDROCELE  OF  THE   NECK   is 

the  name  given  to  a  peculiar  form  of 
cystic  growth  which  is  generally  found  to 
lie  in  the  line  of  the  sterno -mastoid  on 
one  or  sometimes  on  both  sides,  and  which 
is,  in  the  majority  of  cases,  of  congenital 
origin,  and  therefore  noticed  at  or  soon 
after  birth ;  but,  in  rare  instances,  develops 
much  later  and  even  at  an  advanced  age, 
one  having  been  described  in  a  patient 
over  seventy.  The  congenital  form  is  iden- 
tical with  the  condition  which  goes  by  the 
name  of  '  cystic  hygroma,'  and  which 
occurs  also  in  the  a:^a,  on  the  back,  and 
around  the  kidney;  but  when  developing 
in  later  life,  the  disease  bears  a  resemblance 
to  the  single  blood-cysts  which  are  found 
in  other  parts  of  the  body. 

The  growth  is  composed  of  cysts  which 
push  forward  the  healthy  skin  covering 
them,  and  render  it  tense,  so  that  their  con- 
formation, lobulated  form,  and  even  their 
contents,  may  be  seen  ttirough  it.  They 
may  present  at  any  part  of  the  neck  be- 
tween the  mastoid  process  and  the  clavicle, 
but  the  favourite  situation  is  below  the  jaw, 
or  springing  from  the  posterior  triangle  of 
the  neck.  In  size  they  show  great  variety, 
sometimes  being  quite  small,  at  others 
attaining  enormous  proportions.  Their 
progress  is  remarkably  capricious,  at  one 
time  remaining  at  a  standstill,  and  at  others 
increasing  with  great  rapidity,  and  this  even 
after  many  years  of  quiescence.  The  whole, 
or  a  portion,  will  sometimes  diminish  in 
size,  or  altogether  disappear.  Nor  are  all 
the  parts  found  to  increase  in  the  same 
ratio,  and  thus  they  will  occasionally  cause 
symptoms  of  pressure  without  any  evident 
increase  in  bulk.  It  is  to  their  pressure- 
effects  that  their  fatality  in  early  Ufe  is  to 
be  ascribed,  since  they  are  often  continued 
down  into  the  thorax,  sm'rounding  the 
trachea,  and  extending  into  the  mediastina. 

Cause  and  Pathology. — On  dissection, 
the  tumour  appears  to  be  an  aggregation  of 
cysts,  often  in  great  numbers,  the  components 
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of  which  are  nothing  but  an  exaggeration 
or  hypertrophy  of  the  cellular  tissue  of  the 
part.  Although  presenting  superficially, 
they  generally  originate  beneath  the  deep 
cervical  fascia,  and  protrude  in  all  the  parts 
with  which  that  structure  is  connected. 
Thus,  they  sometimes  are  situated  beneath 
the  tongue,  and  cause  one  of  the  forms  of 
ranula,  or  they  may  pass  across  the  median 
line  and  present  upon  both  sides  of  the 
neck,  and,  as  already  stated,  may  extend 
into  the  thorax  or  axilla.  The  fluid  contents 
are  enclosed  in  a  wall  of  areolar  tissue, 
smooth,  glistening,  and  finely  fibrous, 
though  differing  greatly  as  to  consistence, 
even  in  various  parts  of  the  same  tumour, 
so  that  the  larger  cysts  will  be  found  en- 
closed by  a  thin  covering,  and  the  smaller 
by  a  dense  wall  of  similar  structure.  The 
size  of  the  cysts  varies  from  that  of  a  pea 
to  that  of  an  orange,  and  their  contents  are 
equally  prone  to.  vary  as  to  colour  and  con- 
sistence. The  fluid  in  one  will  be  found 
to  be  clear  and  watery,  while  that  of  its 
adjoining  neighbour  may  be  composed  of 
blood-stained  serum,  in  which  may  float 
white,  flocculent  particles  of  lymph-coagu- 
lum ;  and  whilst  one  cyst  may  give  the 
sensation  of  a  bag  of  fluid,  the  adjoining 
ones  may  be  so  tense  as  to  appear  solid. 
Occasionally  fleshy  masses  are  seen  in  the 
growth,  but,  as  a  rule,  the  only  solid  ele- 
ments consist  of  hypertrophied  connective 
tissue.  Lymphatic  glands  are  not  affected, 
but  are  often  surrounded  and  enclosed,  as 
are  also  the  vessels  and  nerves.  The  size 
to  which,  in  some  cases,  these  tumours  have 
attained  is  enormous,  and  they  are  prone 
to  inflame  under  very  slight  provocations, 
as  from  blows,  &c.,  or  will  often  do  so 
spontaneously. 

The  symjjtoms  and  diagnosis  of  this 
affection  are  so  obvious,  that  little  need  be 
said  as  to  any  distinction  which  must  be 
drawn  between  it  and  other  tumours  which 
may  occur  in  this  region.  Large  venous 
naevi  are  the  only  swellings  with  which  it  is 
likely  to  be  confounded ;  but  in  these  the 
dilated  walls  of  the  numerous  veins  show 
through  the  thin  coverings  of  the  skin,  and, 
as  opposed  to  what  occurs  in  a  cystic 
growth,  their  bulk  can  be  diminished  by 
firm  pressure,  and  their  size  is  immediately 
re-estabhshed  when  it  is  relaxed.  To  fatty 
ttmaours  these  growths  may  bear  some  re- 
semblance ;  but  whilst  the  one  is  seldom, 
the  other  is  nearly  always  congenital,  and 
can,  when  rendered  tense,  be  made  in  some 
part  translucent  with  a  strong  light. 

Treatment. — When  it  seems  fairly  pro- 
bable that  the  tumour  is  only  a  single  cyst, 


it  is  justifiable  to  try  the  effect  of  tapping, 
with  or  without  the  sul)sequent  injection 
of  tincture  of  iodine,  or  Morton's  solution, 
composed  of  iodine,  iodide  of  potassium, 
and  glycerine.  After  injection,  the  trocar 
should  remain  for  a  few  seconds,  to  allow 
any  remaining  fluid  to  drain  off.  But  when, 
as  is  most  usually  the  case,  there  are 
numerous  cysts,  by  far  the  most  successful 
method  of  treatment  is  to  pass  a  seton  of 
fine  silk  or  catgut  through  a  portion  of  the 
tumour,  and  to  leave  it  until  some  sign  of 
inflammation  is  evident,  but  before  sup- 
puration has  taken  place,  when  it  should  be 
withdrawn. 

Inflammation  of  this  hypertrophied 
tissue  is  very  easily  excited,  and  it  must 
be  allowed  to  subside  before  the  introduc- 
tion of  a  fresh  seton  into  any  other  portion 
of  the  growth.  Should  suppuration  occur 
from  any  cause,  an  incision  must  be  made 
and  a  dtainage-tube  inserted,  the  cavity 
being  freely  washed  out  with  some  anti- 
septic solution.  It  will  usually  be  found 
that  when  a  portion  of  the  tumour  has  be- 
gun to  contract,  the  rest  will  follow  suit, 
and  therefore  due  time  must  be  given  for 
this  to  occur.  If  a  large  portion  appear  to  be 
soHd,  and  yet  the  increase  in  size  of  the 
whole  tumour  be  evident,  the  question  of 
excision  may  be  entertained ;  but  this  is 
seldom  to  be  advised,  on  account  of  the  deep 
connections  of  these  cysts,  and  the  tendency 
to  resume  growth  shown  by  any  portion 
which  may  be  left.       John  H.  Morgan. 

HYDRONEPHRGSIS,  or  the  disten- 
sion of  the  pelvis  of  the  kidney  with  urine, 
is  a  comparatively  common  affection,  espe- 
cially when  unilateral ;  double  hydrone- 
phrosis is,  on  the  other  hand,  rare. 

The  causes  of  this  condition  are  many. 
The  commonest  is  impaction  of  a  stone 
in  the  top  of  the  ureter ;  next  to  this  the 
closure  of  the  latter  by  some  inflam- 
matory change ;  then  tubercular  deposits 
blocking  the  ureter,  or  the  contraction 
of  a  tubercular  ulcer.  Again,  growths  of 
the  kidney  of  various  kinds  may  cause 
retention  and  hydronephrosis,  the  com- 
monest being  papillomata.  Besides  these, 
pressure  from  without  may  initiate  reten- 
tion of  urine  in  the  pelvis  of  the  kidney, 
and  a  consequent  obliquity  of  the  course 
of  the  ureter  in  the  wall  of  the  distending 
sac  may  perpetuate  the  condition.  Among 
the  sources  of  external  pressure  on  the 
ureter  maybe  mentioned  the  gravid  uterus, 
perimetritis,  tumours  of  the  pelvis,  and, 
finally,  the  presence  of  an  aberrant  renal 
artery.     Finally,  there  is  in  some  kidneys 
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an  almost  valvular  arrangement  of  the 
mucous  membrane  at  the  point  of  origin 
of  the  ureter,  which  predisposes  to  the 
formation  of  this  condition  and  maintains 
it  when  once  produced.  In  no  recorded 
case,  so  far  as  the  writer  can  ascertain, 
has  hydronephrosis  been  proved  to  have 
resulted  from  injury  to  the  ureter  itself 
from  without,  with  cicatricial  closm'e  of 
its  lumen.  In  a  few  cases,  however,  the 
history  and  symptoms  at  first  appeared 
to  point  to  such  a  cause  (vide  Lancet, 
January  17,  1885) ;  but  in  all  the  accumu- 
lation was  shown,  later  on,  to  be  retro- 
peritoneal effusion  of  urine  from  a  torn 
ureter,  and  not  from  distension  of  the  pelvis 
of  the  kidney.  This  form  of  lumbar 
'  urinary  abscess  '  might  perhaps  be  called 
*  spurious  hydronephrosis,'  resembling  as  it 
does  so  closely  the  true  form,  and  under 
this  head  it  will  be  considered  lower  down. 

The  objective  symptoms  of  hydrone- 
phrosis are  usually  the  same,  however  the 
condition  be  produced.  We  find  a  large 
fluid  tumour  in  either  flank,  having  in  aU 
cases  the  same  relations.  It  Ues  below  the 
liver,  and  behind  and  outside  the  colon.  It 
begins  to  grow  above,  and  enlarges  down- 
wards and  inwards  towards  the  umbilicus, 
and  may  even  cross  the  middle  line  of  the 
body.  With  such  a  tumour  there  is  dul- 
ness  over  the  flank  behind,  between  the 
ribs  and  iliac  crest,  and  extending  forwards 
until  the  colon  note  is  reached  at  a  varying 
point.  This  dulness  reaches  vertically  from 
the  liver  to  the  iliac  fossa  as  a  rule,  and 
over  the  same  area  a  distinct  wave  can 
usually  be  felt  on  percussion  with  the 
fingers.  In  doubtful  cases,  the  exact  rela- 
tion of  the  colon  to  the  swelling  can  be 
ascertained  by  alternately  fiUing  and  empty- 
ing the  bowel,  with  fluid  or  air  pumped  in 
through  the  anus.  The  size  of  the  tumour 
varies  greatly,  but  as  its  presence  is  not 
usually  accompanied  by  much  suffering  in 
the  earlier  stages,  it  is  first  met  with  by 
the  surgeon,  as  a  rule,  when  it  has  become 
very  large,  and  contains  many  pints,  or 
even  gallons,  of  fluid. 

The  subjective  symptoms  are  few,  and 
only  noticed  definitely  when  the  tumour 
has  reached  a  large  size.  Slight  pain,  of  a 
dull,  aching  character,  may  be  complained 
of,  but  is  usually  absent.  Digestive  de- 
rangements, due  to  pressure  of  the  growth 
upon  the  intestines  and  consequent  con- 
stipation, may  also  be  observed.  The  tu- 
mour may  also  produce  a  certain  amount 
of  dj'^spncea  by  interfering  with  the  descent 
of  the  diaphragm.  There  is  one  sjanjptom 
which,  if  present,  is  characteristic  of  hydro- 


nephrosis. This  is  the  sudden  passage  of 
very  large  quantities  of  urine,  with  sub- 
sidence  of  the  lumbar  swelling,  and  the 
rapid  reappearance  of  the  latter  after  the 
flux  has  ceased.  This  indicates  the  sudden 
removal  of  the  obstruction  for  a  time,  and 
the  escape  of  the  contents  of  the  hydrone- 
phrosis into  the  bladder.  Exploratory  punc- 
ture, with  a  fine  aspirator-needle,  will  also 
generally  settle  the  nature  of  the  tumour. 
This  should  always  be  done  from  behind, 
midway  between  the  iliac  crest  and  last  rib, 
and  about  two  and  a  half  inches  from  the 
spinous  processes,  at  which  point  no  struc- 
ture of  importance  can,  with  ordinary  care, 
be  wounded.  If  a  clear  fluid  is  here  drawn 
off  from  a  tumour,  having  the  relations  de- 
tailed above,  it  is  almost  certain  to  be  a 
hydronephrosis. 

The  diagnosis,  thus  made,  is  not  weak- 
ened by  the  discovery  that  the  fluid  drawn 
off  contains  only  a  trace  of  urea  and  is 
rich  in  albumen,  for  it  is  now  weU  known 
that  urine  secreted  against  a  steady  resist- 
ance, such  as  the  elasticity  of  the  sac  re- 
ceiving it  in  this  case,  is  always  deficient 
in  urea  in  proportion  to  the  resistance  to 
be  overcome ;  it  is  also  noticed  to  contain, 
as  a  rule,  much  albumen  and  mucin.  This 
is  true  even  of  a  perfectly  healthy  kidney, 
whose  ureter  has  only  recently  become 
blocked.  The  amount  of  urine  secreted  by 
a  kidney,  under  such  circumstances,  is  also 
diminished,  but  not  to  a  very  large  extent. 
That  all  this  is  the  result  of  the  obstruction 
alone,  is  proved  by  the  fact  that  if  a  recent 
hydi'onephrosis,  whose  fluid  only  contains 
0*1  per  cent,  of  urea,  be  drained  through 
the  loin  by  a  carefully-fitting  tube,  the  urine 
may  rapidly  regain  its  normal  percentage 
of  urea,  &c.,  the  resistance  being  removed. 
But  where  a  hydronephrosis  has  lasted 
for  a  long  time,  it  has  been  shown  that 
the  kidney  becomes,  at  last,  permanently 
damaged  and  incapable  of  secreting  urea 
or  even  furnishing  urine,  except  in  traces. 
In  such  a  case,  not  only  is  the  pelvis  enor- 
mously distended,  but  the  kidney  proper 
is  found  stretched  into  a  thin,  fibrous  plate, 
as  it  were,  which  lies  like  a  cap  upon  the 
upper  and  back  part  of  the  sac,  covering, 
perhaps,  an  area  of  six  or  eight  inches,  and 
showing  little  or  nothing  of  its  original 
structure. 

Prognosis. — If  a  hydronephrosis  be  left 
untreated,  one  of  three  results  may  be 
looked  for.  (1)  It  may  go  on  enlarging 
until  the  patient  is  gradually  exhausted  by 
the  distress  due  to  its  pressure  upon  other 
abdominal  organs.  (2)  It  may  rupture,  with 
or  without  external  injury,  the  fluid  escap- 
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ing  into  the  peritoneal  cavity  and  causing 
peritonitis,  or,  in  very  rare  cases,  becoming 
absorbed  without  further  mischief.  (3)  It 
may  grow  to  a  large  size,  and  then,  owing  to 
the  complete  atrophy  of  the  kidney  as  the 
result  of  pressure,  it  may,  at  last,  become 
slowly  absorbed  again. 

The  best  treatment  for  hydronephrosis 
is  a  problem  yet  to  be  solved.  In  a  few 
cases,  where  the  condition  is  due  to  block- 
ing of  the  ureter  by  calculus,  the  latter  may, 
perhaps,  be  helped  to  pass  into  the  bladder 
by  manipulation  over  the  track  of  the  lureter, 
aided  by  hot  baths  and  the  use  of  sedatives 
and  antispasmodics.  But  this  could  only 
be  possible  in  comparatively  recent  cases  of 
obstruction.  The  same  may  be  said  of  the 
operation  of  cutting  down  upon  the  ureter 
and  opening  it  for  the  extraction  of  the 
stone.  This  procedure  will,  probably,  be 
put  in  practice  in. the  future,  when  we  have 
collected  sufficient  facts  for  a  positive  dia- 
gnosis, but,  although  proposed  many  years 
ago,  it  has,  so  far,  not  yielded  any  fruit. 
Even  if  a  m-inary  fistula  remained  after 
such  an  operation,  still  the  gain  to  the  pa- 
tient would  be  great,  for  a  time  at  aU  events, 
and  would  not  very  unfavourably  influence 
any  subsequent  procedure  chosen  for  the 
final  relief.  In  the  more  chronic  cases, 
where  the  seat  of  the  obstruction  cannot 
be  defined,  the  surgeon  now-a-days  will 
not  be  inclined  to  await  the  possible  atrophy 
of  the  kidney  and  absorption  of  the  fluid, 
knowing  the  remoteness  of  the  prospect 
and  the  risks  constantly  incurred. 

There  remain,  then,  only  three  measures 
for  relief:  {a)  repeated  aspiration,  (6)  free 
drainage,  (c)  excision  of  the  sac  and  kidney 
together.  There  are,  perhaps,  a  very  few 
cases  in  which  repeated  aspiration  at  the 
point  of  election  {vide  sujpra)  may  be  fol- 
lowed by  permanent  cure.  They  are  those 
in  which  the  secreting  powers  of  the  kidney 
are  almost,  or  completely,  destroyed,  and 
we  have  simply  to  deal  with  a  cyst  whose 
walls  are  practically  inert.  But  such  cysts 
would  require  very  frequently  repeated  as- 
pirations before  they  could  be  brought  to 
contract  finally,  if  they  ever  did  so.  Free 
drainage  of  hydronephrosis  is  not  much 
more  successful  than  aspiration,  and  is  not 
devoid  of  risks.  Of  course  a  large  sac  will 
be  in  a  better  position  to  contract  if  freely 
and  continuously  drained,  than  if  only  oc- 
casionally emptied.  But  the  time  con- 
sumed in  the  process  is  usually  very  great, 
and  the  patient  often  suffers  great  distress 
from  the  process  of  drainage,  and  the  ne- 
cessity, lasting  for  months,  for  constantly 
changing  the  w«t  dressings.    Again,  there 


is  always  the  risk  of  suppuration  in  the  sac, 
with  consequent  septic  infection.  This  may 
usually  be  guarded  against  by  careful  anti- 
septic treatment  of  the  opening,  which 
should  always  be  made  at  the  point  of  elec- 
tion behind.  If  kept  aseptic  the  drainage 
may  prove  useful  in  reUeving  the  patient's 
immediate  distress,  and  preparing  the  way, 
in  suitable  cases,  for  the  more  radical  treat- 
ment of  nephrectomy  (q.v.)  But  if  al- 
lowed to  suppurate  the  sac  will  contract 
firm  adhesions  to  the  parts  around,  and  the 
difficulties  of  the  latter  operation  wlQ  be 
greatly  increased  if  it  be  undertaken.  It 
must,  therefore,  be  carefully  considered,  in 
every  case,  whether  it  would  not  be  better 
to  proceed  to  the  removal  of  the  kidney  at 
once,  without  complicating  the  case  further, 
at  all  events  after  a  sufficiently  firee  but 
short  drainage.  There  are  cases  where, 
undoubtedly,  immediate  nephrectomy  is 
the  best  treatment.  The  patient's  age  and 
general  state  of  health,  taken  together 
with  the  duration  of  the  disease,  are  the 
only  guides,  but  upon  these  points  no 
definite  rules  can  be  laid  down. 

A.  E.  Barker. 

HYDROPHOBIA.— A  disease  in  man 
resulting  from  inoculation  with  the  virus 
of  a  rabid  animal,  and  characterised,  among 
other  symptoms,  by  spasmodic  contractions 
of  the  pharyngeal  muscles,  and  consequently 
by  inability,  in  the  majority  of  cases,  to 
swallow  fluids. 

The  morbific  substance  is  contained  in 
the  saUva  or  oral  mucus  of  the  rabid  animal, 
and  is  harmless  when  applied  to  an  im- 
broken  cutaneous  or  mucous  surface.  If 
introduced  into  the  subcutaneous  tissues  it 
produces  in  animals  rabies,  and  in  man 
hydrophobia,  provided  that  the  individual 
so  inoculated  possess  the  requisite  sus- 
ceptibility for  the  disease.  This  would 
appear  to  be  a  necessary  condition,  from 
the  fact  that  of  persons  bitten  by  rabid 
animals  a  large  majority,  variously  esti- 
mated at  from  60  to  95  per  cent.,  escape 
without  further  consequences.  This  might 
be  explained  by  the  assumption  that  those 
who  so  escape  were  not  inoculated,  and 
that  the  poison  had  been  intercepted  by 
the  clothing,  or  that,  by  precautionary  treat- 
ment, the  poison  had  been  neutraUsed.  In 
support  of  this  is  the  fact  that  bites  on 
the  face,  hands,  or  other  exposed  parts  more 
frequently  result  in  hydrophobia  than  when 
parts  protected  by  clothing  have  been  bitten. 
But  the  experiments  of  Hertwig  seem  to 
prove  that  in  dogs  such  susceptibility  is 
essential,  as  only  37  per  cent,  of  the  animals 


76a 


Hydrophobia 


experimented  upon  became  rabid.  One  dog, 
a  pug,  was  fruitlessly  injected  nine  times 
in  three  years  with  matter  which  induced 
rabies  in  other  dogs.  The  recent  experi- 
ments of  Pasteur  also  appear  to  demonstrate 
the  insusceptibility  of  some  dogs  to  inocu- 
lation ;  for,  although  he  was  more  successful 
than  Hertwig  in  inducing  rabies,  three  dogs, 
out  of  an  unspecified  number  experimented 
on,  proved  to  be  insusceptible  to  repeated 
inoculations. 

The  symptoms  of  rabies  in  the  dog  and 
of  hydrophobia  in  man  are  very  different ; 
but  the  fact  that  inoculation  of  dogs  with 
the  saliva  of  hydrophobic  patients  has  in- 
duced rabies,  establishes  the  identity  of  the 
diseases. 

Inoculation  is  generally  the  result  of  the 
bite  of  a  rabid  animal,  and  dogs  are  the 
most  frequent  agents  ;  but  the  bite  of  rabid 
wolves,  foxes,  jackals,  hyaenas,  cats,  pigs, 
and  even  herbivorous  animals,  has  induced 
the  disease.  It  does  not  appear  to  be  proved 
that  the  animal  must  necessarily  be  rabid, 
80  that  precautionary  treatment  should  be 
employed  in  all  such  wounds,  whatever 
may  be  the  condition  of  the  animal.  Some 
cases  are  recorded  where  the  disease  resulted 
from  the  scratch  of  a  cat,  whose  claws  were 
probably  smeared  with  saliva.  One  case 
was  caused  by  an  accidental  wound  in  the 
dissection  of  a  dog  which  had  died  of  rabies. 
Another  case  is  said  to  have  resulted  from 
the  patient  having  used  his  teeth  to  loosen 
the  knots  in  a  rope  with  which  a  mad  dog 
had  been  tied.  Such  cases  suggest  the  ne- 
cessity of  caution  on  the  part  of  attendants 
upon  hydrophobic  patients. 

Hydrophobia,  compared  with  other  acute 
specific  diseases,  is  characterised  by  the  long 
duration  and  variability  of  the  latent  stage. 
From  recorded  cases  it  would  seem  to  vary 
from  fourteen  days  to  nearly  as  many  years. 
But  in  the  great  majority  of  cases  active 
symptoms  manifest  themselves  within  three 
months  from  the  date  of  the  wound,  and  in 
only  six  per  cent,  of  147  well-ascertained 
cases  has  the  latent  period  lasted  for  more 
than  six  months.  Very  prolonged  periods 
can  therefore  be  only  accepted  with  some 
reserve.  The  latent  stage,  or  delitescence, 
is  not  marked  by  any  characteristic  symp- 
toms. Some  \vriters  have  observed  unusual 
appearances  in  the  wound  or  cicatrix,  but 
these  probably  resulted  from  the  treatment 
adopted;  others  have  noted  symptoms  of 
mental  disturbance  for  the  first  few  days 
after  the  wound,  naturally  enough  if  the 
patients  were  aware  of  the  risk  that  they 
had  incurred.  Marochetti's  vesicles,  or  the 
Bo-called   '  lyssi,'  for   some  time   attracted 


attention.  They  are  vesicular  or  occasion- 
ally solid  projections  on  the  mucous  mem- 
brane of  the  tongue,  lips,  or  cheeks,  which 
are  said  to  form  fi-om  the  third  to  the 
twentieth  day  after  the  wound,  and  at  one 
time  the  safety  of  the  patient  was  believed 
to  depend  on  their  thorough  extirjDation. 
They  are,  however,  not  always  found,  and 
their  significance  has  not  been  established. 

In  the  active  stage,  or  recrudescence,  the 
first  symptom  which  usually  attracts  atten- 
tion is  difficulty  of  deglutition.  The  patient 
when  about  to  drink  is  checked  by  a  sud- 
den inspiratory  spasm.  In  some  cases  this 
is  preceded  by  sleeplessness  and  general 
malaise. 

The  patient  now  usually  complains  of  a 
feeling  of  fulness  and  stiffness  in  the  throat, 
of  compression  of  the  chest  and  difiiculty  of 
respiration,  and  of  numbness,  tingling,  or 
neuralgic  pains  at  the  seat  of  the  wound  or 
its  immediate  vicinity.  In  one  case,  a  boy 
aged  fourteen,  who  had  been  bitten  on  the 
back  of  the  right  hand  five  months  before 
the  onset  of  acute  symptoms,  complained 
of  such  severe  pain  along  the  right  ulnar 
nerve,  which  was  relieved  by  pressure,  that 
the  writer  was  reluctantly  induced  to  divide 
the  nerve  behind  the  internal  condyle,  with- 
out any  benefit  to  the  patient.  Great  rest- 
lessness and  suspicious  watchfulness  are  very 
marked  at  this  stage.  All  the  sjTnptoms 
indicate  disturbance  of  the  central  nervous 
system,  especially  of  the  lower  part  of  the 
medulla  oblongata,  where  the  centres  for 
respiration  and  deglutition  are  situated.  As 
the  disease  progresses,  hyperaesthesia  is  con- 
spicuous. Convulsive  spasms  become  fre- 
quent, and  are  excited  not  merely,  as  at 
first,  by  attempts  to  swallow  fluids,  but  by 
any  peripheral  stimulation.  A  current  of 
cold  air,  a  flash  of  light,  a  bright  colour, 
some  glittering  substance,  a  sudden  noise, 
as  the  shutting  of  a  door,  trickling  of  water, 
or  the  mention  or  even  thought  of  fluid, 
may  excite  them.  These  spasms  especially 
affect  the  muscles,  both  ordinary  and  extra- 
ordinary, of  inspiration,  and  are  sometimes 
so  prolonged  as  to  threaten  suffocation. 
Sometimes  all  the  muscles  of  the  trunk  are 
convulsed,  and  there  is  marked  opisthotonos. 
In  the  intervals  the  respiratory  movements 
are  shallow  and  hurried.  The  pulse  is 
usually  small  and  fi^equent.  The  salivary 
glands  generally  secrete  abundantly,  and 
the  patient,  being  unable  to  swallow,  ex- 
pectorates in  all  directions.  If  the  secretion 
be  viscid  the  patient  has  much  difficulty  in 
getting  rid  of  it.  The  tone  of  the  voice  is 
often  altered  from  want  of  co-ordination  of 
the  muscles  of  vocalisation.   Hence  probably 
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origfinated  the  old  stories  of  hydrophobic 
patients  foaming  at  the  mouth  and  barking 
like  dogs. 

As  the  higher  cerebral  centres  become 
involved  the  patient  may  have  hallucina- 
tions, or  even  violent  delirium.  But  these 
symptoms  are  not  persistent,  and  the  patient 
is  usually  intelligent  and  fully  conscious  of 
his  miserable  condition.  His  sufferings  are 
aggravated  by  great  thirst.  Sometimes  there 
is  vomiting  of  bihous  fluid.  At  the  com- 
mencement of  the  acute  stage  there  is  not 
infrequently,  in  adults,  increased  sexual 
desire,  and  there  is  often  priapism  even  in 
children.  The  urine  is  scanty,  and  generally 
contains  albumen. 

In  the  intervals  between  the  convulsions 
the  patient  sometimes  sleeps,  especially  if 
narcotics  have  been  employed ;  but  usually 
the  sleep  is  restless  and  of  short  duration. 

The  acute  stage  generally  lasts  from  one 
to  two  days — very  rarely  longer.  It  is 
succeeded,  if  death  has  not  occurred,  by 
a  period  corresponding  to  the  paralytic  stage 
of  rabies  in  the  dog.  The  convulsions  either 
cease  altogether  or  greatly  abate  in  force  and 
frequency.  The  power  of  deglutition  is  re- 
gained, but  the  patient  is  weak  and  feeble ; 
the  respirations  and  pulse  are  frequent ;  the 
skin  is  bathed  in  clammy  perspiration ;  and 
death,  apparently  from  exhaustion,  speedily 
supervenes. 

The  above  description  is  not  applicable 
to  all  cases.  Indeed,  no  two  cases  are 
exactly  alike.  In  some  mental  disturbance, 
in  others  convulsive  seizures  predominate. 
Occasionally  even  the  test  symptom  of  diffi- 
culty of  deglutition  is  altogether  absent  or 
exists  in  a  very  slight  degree.  Some  writers 
explain  these  variations  by  assuming  that 
there  are  varieties  of  the  disease,  but  they 
are  probably  due  to  idiosyncrasy  of  the 
patient  and  varying  powers  of  resistance  in 
the  nerve-centres. 

Pathological  Anatomy. — The  early  on- 
set of  rigor  mortis  and  decomposition,  the 
fluidity  of  the  blood,  and  congestion  of 
the  fauces,  lungs,  and  kidneys,  have  long 
been  noticed  in  this  disease.  These,  with 
minute  ecchymoses  beneath  the  pleura,  peri- 
cardium, and  membranes  of  the  brain  and 
spinal  cord,  are  usually  the  chief  macro- 
scopic phenomena.  Microscopically,  degene- 
ration of  the  ganglion  cells  in  the  nuclei 
of  the  tenth,  eleventh,  and  twelfth  cranial 
nerves,  and,  to  a  less  extent,  of  the  ganglion 
cells  in  the  cortex  of  the  cerebral  hemi- 
spheres, with  exudation  into  the  peri- vascular 
spaces  of  the  brain  and  spinal  cord,  es- 
pecially in  the  medulla  oblongata,  throm- 
boses of  small  vessels  and  miHary  alascesses, 


have  been  discovered.  Klebs,  quoted  by 
Keder  in  the  Deutsche  Chirurgie,  1879, 
found  in  the  lymphatic  and  submaxillary 
glands  granular,  very  refractive  corpuscles 
of  a  pale  brown  colour,  aggregated  in  longi- 
tudinal bands  or  in  stellate  groups,  usually 
in  the  course  of  the  blood-vessels,  which 
may,  as  he  suggests,  be  the  vehicles  in  the 
transmission  of  the  disease. 

Treatment. — All  woimds  caused  by  bites 
should  be  thoroughly  cleansed  as  soon  as 
possible.  Bleeding  should  be  encouraged, 
and  the  wounds  then  be  cauterised.  In 
quite  recent  cases  the  soUd  nitrate  of 
silver  will  suffice ;  but,  if  some  interval  has 
elapsed,  nitric  acid  or  the  actual  cautery 
should  be  employed.  Some  recommend 
excision  of  the  bitten  part ;  but  this  seems 
needlessly  severe  as  a  merely  precautionary 
measure.  Some  simple  dressing  should  then 
be  appHed,  and  the  patient's  mind  should 
be  diverted  from  the  subject.  When  acute 
symptoms  have  appeared,  all  sources  of  ex- 
citement should  be  prevented.  The  patient 
should  be  kept  in  a  darkened  room,  with 
as  Httle  physical  restraint  as  possible.  If 
attempts  to  swallow  induce  con^ailsions, 
nutrient  enemata  should  be  administered. 
No  specific  has  been  discovered  for  this 
disease.  Mercurial  inunction  combined  with 
hot-air  baths  has  been  apparently  suc- 
cessful in  a  few  cases.  Hypodermic  injec- 
tions of  curare,  in  doses  of  from  ^^  to  4-  of 
a  grain,  may  be  tried ;  but  the  effect  must 
be  carefully  watched,  lest  paralysis  of  the 
respiratory  muscles  supervene.  Aconite, 
preparations  of  arsenic,  atropine,  calabar 
bean,  cold  affusion  and  ice  to  the  spine,  have 
been  employed,  but  mostly  without  any 
advantage.  Narcotics  alleviate  the  symp- 
toms, and  of  these  morphia,  administered 
hypodermicaUy,  and  chloral  hydrate  by  the 
rectum,  appear  to  be  the  most  efficacious. 
Anaesthetics  prevent  the  convulsions  while 
the  patient  is  under  their  influence,  but  in 
some  cases  they  cannot  be  tolerated.  In  the 
boy  before  alluded  to,  whose  ulnar  nerve  was 
divided,  the  attempt  to  administer  chloro- 
form induced  a  dangerously  long-continued 
inspiratory  spasm.  This  has  been  observed 
in  other  cases  also.  Tracheotomy  has  been 
suggested,  and,  if  the  spasm  were  limited 
to  the  laryngeal  muscles,  would  be  most 
serviceable ;  but  as  all  the  muscles  of  in- 
spiration are  generally  affected,  the  utflity 
of  the  operation  is  not  apparent.  Quietude, 
narcotics,  and  nutrient  enemata  would  ap- 
pear to  be  the  most  suitable  treatment. 

The  prognosis  is  very  unfavourable, 
although  a  few  cases  of  apparently  genuine 
hydrophobia  have  recovered.     Pasteur's  ex- 
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periments,  which  have  not  yet  been  com- 
pleted, appear  to  indicate  that  dogs  can  be 
rendered  insusceptible  of  rabies  by  being 
inoculated  with  the  suitably  attenuated 
virus  of  rabid  animals.  If  this  be  sub- 
stantiated we  may  look  forward  to  the  dis- 
appearance of  hydrophobia,  and  prevention 
will  indeed  be  better  than  the  hitherto  futile 
attempts  to  cure. 

Diagnosis. — Hydrophobia  so  greatly  re- 
sembles tetanus  in  some  respects,  that  it  has 
been  proposed  to  classify  it  as  a  variety  of 
that  disease  by  the  name  of  tetanus  rabicus. 
From  ordinary  tetanus  it  may  be  dis- 
tinguished by  the  duration  of  the  period 
of  iucubation,  by  the  absence  of  trismus, 
by  the  characteristic  inspiratory  spasm,  and 
by  the  remissions  duriag  the  acute  stage. 
From  the  Hterature  of  hydrophobia  it  is 
evident  that  cases  of  acute  mania  and  of 
hysteria  have  been  mistaken  for  it,  from 
the  inabihty — real  or  pretended — of  the 
patient  to  swallow  fluid.  But  the  absence 
of  all  the  other  symptoms  of  hydrophobia, 
and  notably  of  the  acceleration  of  the  pulse, 
should  suffice  to  prevent  such  mistakes. 
Jeremiah  McCaethy. 


HYDROPS  ANTRI. 

Diseases  of  the. 


See   Antrum, 


HYGROMA.  See  Hydrocele  of  the 
Neck. 

HYMEN,  Imperforate.  See  Vagina, 
Affections  of  the. 

HYOID  BONE,  Fracture  of  the.— 
Embedded  in  the  soft  parts,  and  placed  at 
the  retiring  angle  between  the  prominence 
of  the  chin  and  the  front  surface  of  the  neck, 
the  hyoid  bone  is  rarely  fractured. 

The  cause  is  almost  invariably  direct 
violence,  such  as  a  blow,  an  attempt  to 
throttle,  or  a  fall  upon  some  projecting 
object.  This  lesion  is  also  frequently  found 
in  the  bodies  of  those  who  have  been  hanged. 
Instances  are  on  record  in  which  it  has  fol- 
lowed a  muscular  effort,  e.g.  in  yawning, 
or  a  sudden  movement  of  the  neck.  The 
great  cornu  is  the  part  usually  broken,  and 
one  or  other  of  the  fragments  may  project 
through  the  mucous  membrane  of  the 
pharynx.  Most  of  the  cases  on  record  have 
been  in  adults. 

Sym^ptoms. — Pain  in  the  part,  aggravated 
by  all  movements  of  the  tongue  and  pharynx, 
such  as  speaking,  masticating,  and  swallow- 
ing. In  some  cases  also  the  attempt  to 
open  the  mouth  or  move  the  neck  is  painful. 
Swelling  and  ecchymosis  will  be  observed 
in  the  upper  part  of  the  neck,  or  about  the 
floor  of  the  mouth.    There  may  be  huski- 


ness  or  loss  of  voice,  with  coughing  and 
occasionally  severe  dyspnoea.  There  is  some- 
times a  free  flow  of  saUva,  which  may  be 
mingled  with  blood  if  the  mucous  mem- 
brane has  been  wounded.  On  manipula- 
tion the  mobility  of  the  fragments  can 
usually  be  ascertained,  and  crepitus  can 
be  felt  where  there  is  not  much  displace- 
ment. By  introducing  the  finger  through 
the  mouth  the  diagnosis  wiU  be  assisted, 
and  any  projection  of  the  fragments  beneath 
or  through  the  mucous  membrane  will  be 
readily  detected. 

Treatment. — If  there  is  displacement, 
the  surgeon  must  endeavour  by  manipula- 
tion to  reduce  the  fragments.  By  the  help 
of  a  finger  in  the  mouth  and  gentle  pressure 
with  the  fingers  of  the  other  hand  externally, 
this  object  may  usually  be  effected.  The 
patient  should  then  be  kept  in  bed,  and 
must  not  be  allowed  to  speak.  By  means 
of  a  bandage  placed  round  the  head  and 
attached  below  to  a  broad  belt  round  the 
chest,  the  movements  of  the  neck  should  be 
prevented.  Haemorrhage  should  be  checked 
by  giving  the  patient  ice  to  suck.  In  severe 
dyspnoea  and  laryngeal  irritation  it  will  be 
necessary  to  resort  at  once  to  larjmgotomy ; 
or,  if  the  injury  extend  to  the  laryngeal 
cartUages,  or  the  soft  paorts  covering  them, 
tracheotomy  may  be  preferable.  Liquid 
food  and  sops  should  be  given,  but  if  the 
attempt  to  swallow  causes  great  pain  and 
coughing,  or  if  it  displaces  the  fragments,  it 
may  be  necessary  to  feed  the  patient  with 
nutrient  enemata.  In  some  cases,  however, 
this  difficulty  may  be  met  by  the  use  of  an 
oesophageal  tube, 

To  reUeve  the  local  swelling  and  pain,  a 
lead  and  opium  lotion  may  be  used,  and 
leeches  are  sometimes  beneficial. 

As  a  rule  the  more  acute  symptoms 
subside  in  a  week  or  two,  and  the  consoli- 
dation of  the  parts  allows  a  certain  amount 
of  movement.  Bony  union  takes  place  in 
the  course  of  a  few  weeks.  Occasionally 
necrosis  of  part  of  the  bone,  accompanied 
by  the  formation  of  foul  abscesses,  may 
cause  great  delay  in  the  healing  process, 
and  the  patient  may  succumb  to  the  ex- 
haustion or  septic  condition  thus  produced. 
N.  Davies-Colley. 

HYPERIDROSIS  (Excessive  Sweat- 
ing).— Cause. — Hyperidrosis  may  be  (1) 
symptomatic  in  some  general  disease  of  a 
febrile  character — rheumatism,  pneumonia, 
&c. ;  or  (2)  it  may  depend  on  the  debihty 
induced  by  exhausting  disease  (phthisis). 
(3)  It  may  be  due  to  some  affection  more 
essentially  neurotic  in  character,  as  in  cases 
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where  it  accompanies  .  neuralgfia  or  para- 
lysis. (4)  It  occurs  idiopathically,  and  may 
be  regarded  rather  as  an  anomaly  of  func- 
tion. 

Pathology. — A  functional  disturbance  of 
the  sweat-glands,  increasing  the  quantity 
of  sweat  secreted,  but  not  altering  its 
character. 

Symptoms.  —  The  condition  may  be 
acute  or  chronic,  general  or  local.  When 
accompanying  febrile  conditions  it  is  more 
often  general,  and  is  sometimes  attended 
by  the  formation  on  the  surface  of  the 
skin  of  minute,  evenly-distributed,  and 
closely-set  pellucid  vesicles  (sudamina). 
They  are  formed  by  small  collections  of 
sweat  beneath  the  cuticle.  Occasionally 
sudamina  become  somewhat  turbid,  in 
which  condition  they  have  received  the 
name  '  miliaria  alba ' ;  or  they  may  be 
accompanied  by  a  certain  amount  of  in- 
flammatory halo,  and  have  then  received 
the  name  *  miharia  rubra.' 

It  must  be  noted  that  excessive  sweat- 
ing is  sometimes  accompanied  by  a  lowered 
temperature. 

Local  hyperidrosis  is  most  frequently 
met  with  on  the  perineum  and  adjacent 
parts,  axillae,  palms,  and  soles ;  but  other 
forms  of  local  hyperidrosis  are  met  with, 
often  unilateral,  and  as  part  of  a  local 
neurotic  disturbance.  The  form  of  hyperi- 
drosis which  most  often  calls  for  treatment 
is  the  sweating  of  the  palms  or  soles ;  this 
condition,  which  may  be  temporary  or 
permanent,  gives  rise  to  great  annoyance, 
interfering  with  an  occupation,  or  with 
the  patient's  social  duties  and  pleasures. 
The  continued  maceration  may  lead  to 
changes  in  the  skin  between  the  fingers 
or  about  the  perineima  or  adjacent  parts — 
that  is,  to  an  erythematous  eczema  (inter- 
trigo). 

On  the  soles  there  are  more  often  seen 
rounded  patches  of  sodden,  whitish  epider- 
mis, like  that  of  the  washerwoman's  hand, 
the  patches  eventually  desquamating  and 
leaving  the  part  beneath  red  and  tender. 
Not  ijifrequently  the  part  drifts  into  a 
chronic  desquamative  condition,  indistin- 
guishable from  eczema  of  the  sole.  This 
sweating  of  the  feet  is  rarely  unaccom- 
panied by  fetor,  due  to  the  proneness  of  the 
sweat  to  decompose  after  its  deposit  on  the 
surface,  or  to  the  presence  of  a  bacterium 
(Thin).  Hyperidrosis  is  naturally  worse 
in  summer  than  in  winter. 

Treatment. — Quinine,  iron,  belladonna, 
or  dilute  sulphuric  acid,  may  be  given  in 
cases  where  it  may  be  desirable  to  treat 
the  condition  internally.     The  hypodermic 


injection  of  atropia  (gr.  i^o~^)  ^^  ^^^^  ^^  ^® 
of  great  service.  In  cases  where  the  sweat- 
ing is  accompanied  by  debility,  a  general 
tonic  treatment  is  obviously  indicated. 

It  is,  however,  the  local  and  more  per- 
manent varieties  which  call  for  treatment, 
and  this  is  more  likely  to  be  successful 
when  of  a  local  character.  Dusting  powders, 
such  as  the  following : — Ij^  Acidi  sahcyhci, 
gr.  XX.;  zinci  oxidi,  5iy->  kaolin  ad  5J-> 
may  be  perseveringly  appHed,  after  cleans- 
ing, night  and  morning ;  or  the  parts  may 
be  bathed  in  astringent  waters — e.g.  sulphate 
of  zinc,  alum,  or  acetate  of  lead,  a  drachm 
of  either  to  the  pint  of  water. 

Tincture  of  belladonna,  either  pure  or 
diluted,  is  well  spoken  of  as  a  local  appli- 
cation, but  toxic  effects  should  be  watched 
for.  For  cases  which  resist  such  treatment, 
the  following  plan  may  be  adopted : — The 
feet,  after  being  washed  and  dried,  are  to 
be  enveloped  in  neatly- applied  dressings 
smeared  with  the  following  ointment — a 
modification  of  Hebra's  unguent,  diachyh  : 
'^  Emplast.  diachyli,  ^iv. ;  olei  ohvse,  f  ^iv. 
The  plaster  to  be  melted,  and  the  oil  added, 
and  stirred  until  a  homogeneous  mass 
results ;  bandages  to  be  apphed,  and  clean 
stockings  and  new  boots  to  be  worn.  In 
twenty-four  hours  the  feet  are  to  be  re- 
dressed in  the  same  way  after  being  wiped 
(not  washed),  and  dusted  with  dusting 
powder.  The  treatment  is  to  be  carried  out 
for  ten  to  twenty  days,  after  which  the 
dressings  may  be  discontinued,  and  the 
dusting  powder  only  applied.  The  process 
may  have  to  be  repeated.  Desquamation 
occurs,  beneath  which  the  epidermis  is 
tender  at  first.  Alfred  Sangster. 

HYPERMETROPIA,  a  congenital  or 
acquired  error  of  refraction  of  the  eye,  in 
which,  with  the  accommodation  at  rest,  the 
focus  of  the  lens-system  of  the  eye  does  not 
lie  upon  the  layer  of  rods  and  cones  of  the 
retina,  but  at  an  imaginary  spot  behind. 
The  physical  state  may  be  a  short  antero- 
posterior axis,  too  low  refractive  power  of 
the  media,  insufficient  cm'vature  of  the 
refracting  surfaces,  imperfect  growth  of  the 
crystalline  lens,  or  absence  of  the  lens.  See 
Eefraction,  Errors  of. 

HYPEROSTOSIS.  See  Jaws,  Diseases 
of  the. 

HYPERTROPHY,  in  its  surgical  sense, 
is  the  term  used  to  indicate  enlargement  ol 
an  organ,  or  overgrowth  of  a  tissue.  "Wheu 
analysed  pathologically,  it  will  be  seen  to 
include  the  results  of  very  different  causes 
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of  increased  nutrition.  Thus,  there  are  the 
Physiological  Hypertrophies  which  hap- 
pen as  phases  of  the  normal  Ufe-history  of 
the  body.  Amongst  these  may  be  mentioned 
the  enlargement  of  the  uterus  incidental  to 
pregnancy ;  and  the  changes  that  develop 
in  the  female  breast  at  the  age  of  puberty, 
and  prior  to  lactation.  It  may  be  said  ge- 
nerally that  physiological  hypertrophies  are 
intended  to  provide  the  means  for  a  quan- 
titative increase  of  functional  activity,  and 
that  when  the  functional  call  ceases  the 
increment  of  tissue  is  removed  by  consecu- 
tive atrophy. 

Then  there  are  certain  cases  in  which  a 
part  passes  beyond  the  level  of  natural 
growth,  either  as  a  congenital  deformity — 
e.g.  an  enlarged  hand  or  foot — or  as  an  ac- 
quired excess  and  perversion  of  nutrition. 
The  latter  are  apt  to  arise  at  certain  epochs 
of  Hfe,  and  this  feature  is  not  the  least  of 
then*  characteristics.  Diffuse  hypertrophy 
of  the  breasts  in  young  women,  and  en- 
largement of  the  prostate  gland  in  old  men, 
are  familiar  examples.  Now,  inasmuch  as 
there  is  no  sufficiently  obvious  explanation 
of  such  overgrowths,  they  have  been  de- 
signated sjpontaneous — a  very  convenient 
expression,  but  one  which  gives  no  infor- 
mation. 

In  hypertrophy  of  the  prostate  the  glan- 
dular, muscular,  and  fibrous  elements  are 
all  multipUed,  and  amyloid  bodies  are 
formed  with  tolerable  frequency. 

Compensatory  Hypertrophies  are  in- 
duced for  the  purpose  of  overcoming  in- 
creased resistance  to  muscular  action ;  or 
for  substituted  service  where  one  of  dupli- 
cate glandular  organs  is,  from  some  cause 
or  other,  crippled  in  its  function.  Numerous 
illustrations  of  the  former  group  are  met 
with  in  practice — e.g.  stricture  of  the  urethra 
entails  hypertrophy  of  the  bladder  and  ure- 
ters ;  stricture  of  the  rectum  a  like  con- 
dition of  the  contractile  coat  of  the  bowel 
above  the  seat  of  obstruction.  The  heart 
undergoes  marked  enlargement  fi'om  in- 
competency of  the  valves  or  stenosis  of  the 
cardiac  orifices.  In  these  cases  dilatation 
supervenes  on  the  hypertrophy  when  the 
limit  of  compensation  is  reached,  or,  in 
other  words,  when  the  mechanical  impedi- 
ment interrupts  the  vascular  supply  of  the 
muscles  involved.  In  children,  the  bladder 
is  occasionally  hypertrophied  without  there 
being  any  recognisable  obstruction  to  the 
flow  of  urine ;  indeed,  it  would  seem  that 
mere  excess  of  function  from  long- continued 
derangement  of  the  nervo -muscular  dyna- 
mism— commonly  known  as  ' irritable  blad- 
der ' — is  sufficient  to  account  for  the  over- 


j  growth  of  the  vesical  muscles.  Elongated 
j  prepuce,  ascarides,  and  polypus  of  the  rec- 
I  tum  may  be  the  initial  cause  of  the  mischief, 
but,  on  the  other  hand,  the  functional  dis- 
turbance may  be  purely  intrinsic. 

Hypertrophy  is  more  common  and  more 
pronounced  in  the  involuntary  than  in  the 
voluntsiry  muscles — (1)  because  the  former 
are  subject,  in  their  normal  state,  to  per- 
petually recurring  frequent  stimulation,  and 
(2)  because  in  them  unusual  resistance  is 
more  Hable  to  arise  and  more  difficult  to 
remove.  Up  to  a  certain  point  the  volun- 
tary muscles  grow  in  response  to  the  extra 
call  on  their  contractffity,  but  beyond  this 
the  repair,  during  the  shortened  intervals 
of  rest,  is  not  equal  to  the  loss  sustained  by 
over-exercise.  When  the  muscular  fibres 
are  merely  enlarged,  the  hypertrophy  is 
termed  '  simple ; '  when  they  are  multiplied, 
it  is  called  '  numerical.' 

The  disease  known  as  Pseudo •hypertro- 
phic paralysis  (q.v.)  affects  the  voluntary 
muscles,  especially  those  of  the  calves.  As 
regards  the  muscular  fibres,  it  is  essentially 
an  atrophic  change,  the  apparent  hyper- 
trophy depending  mauily  upon  fatty  infil- 
tration within  and  without  the  sarcolemma. 

When  one  kidney  is  undeveloped  or 
atrophied,  the  other  grows  to  meet  the  re- 
quirements of  the  system.  The  existing 
urinary  tubules — and  notably  the  secreting 
cells — are  increased  in  size,  and  probably 
new  ones  are  formed. 

Irritative  Hypertrophies. — The  sti- 
mulus to  increased  nutrition  is  an  artificial 
one,  and  its  incidence  often  owing  to  chance. 
The  results,  which  in  the  gross  are  classed 
with  the  hypertrophies  on  account  of  the 
bulk  acquired,  are  largely  inflammatory 
overgrowths,  modified  in  each  case  under 
the  influence  of  the  special  formative  pro- 
perty of  the  tissues  implicated.  Intermit- 
tent pressure  is  a  common  cause  of  hyper- 
trophy (continuous  pressure  leads  to  atro- 
phy). It  acts  by  teasing  the  structural 
elements  into  greater  nutritive  activity,  and 
by  determining  an  extra  supply  of  blood  to 
the  part. 

The  pressure  of  tight  and  badly-fitting 
shoes  is  a  fertile  source  of  corns.  Mis- 
directed pressure,  as  when,  through  varus, 
the  weight  of  the  body  is  thrown  on  the 
outer  surface  of  the  foot,  causes  thickening 
of  the  skin  and  effusion  into  the  subcuta- 
neous tissue.  The  effusion  is  often  so  col- 
lected and  circumscribed  as  to  constitute 
a  bursa,  over  which  the  callosity  ghdes. 
The  papUlse  and  hairs  on  the  outskirts 
of  chronic  ulcers  of  the  leg  are  always 
hypertrophied;  and  so,   commonly,  is  the 
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underlying  bone,  which  is  then  marked 
by  a  flattened  node  with  well-defined 
margin. 

Elephantiasis  Arabum,  a  diffuse  over- 
growth of  the  skin  and  subcutaneous  con- 
nective tissue,  is  a  good  example  of  irrita- 
tive hypertrophy.  It  affects  chiefly  the 
scrotum  and  legs  of  Orientals. 

Probably  no  other  tissue  shows  such 
diversity  in  the  degree  and  manner  of  hy- 
pertrophy as  the  osseous.  In  atrophy  of 
the  brain  the  cranium  responds  with  con- 
centric hypertrophy ;  and  when  the  cranial 
contents  are  amplified,  eccentric  overgrowth 
of  the  encasing  bone  is  the  usual  concomi- 
tant. Thickening  of  the  cranial  bones,  with 
filling  in  of  the  diploe,  is  one  of  the  features 
of  senility. 

Hypertrophic  lengthening  of  a  long  bone 
may  be  due  to  some  constitutional  state — 
e.g.  syphiHs ;  more  rarely  it  is  comple- 
mentary to  shortening  of  another  bone  of 
the  same  or  the  opposite  limb.  Then  there 
are  those  curious  cases  known  as  '  ostitis 
deformans,'  in  which  a  few,  many,  or  most 
of  the  bones  in  the  body  are  distorted  by 
massive  deposits  and  curvatures.  Equally 
interesting,  and  puzzling  as  to  its  intrinsic 
nature,  is  the  occasional  progressive  hyper- 
trophy of  the  facial  bones.  '  In  such  cases 
the  bony  deposits  are  spongy,  puffed,  nodu- 
lar, so  that  the  bone  acquires  a  resemblance 
to  skin  affected  with  elephantiasis.' — Bill- 
roth. Augustus  J.  Pepper. 

HYPOCHOlSrDRIASIS  (in  the  male), 
a  mental  condition,  usually  hereditary,  akin, 
and  often  the  prelude,  to  melanchoHa, 
characterised  by  great  depression  and  a 
tendency  to  exaggerate  or  imagine  symp- 
toms of  some  physical  ailment  or  defect. 

In  surgical  practice  it  is  generally  met 
with  in  association  with  bleeding  piles, 
so-called  fissure  of  the  anus,  urethral  stric- 
ture, apprehended  impotence,  varicocele,  &c. 
Any  local  affection  attended  with  pain,  loss 
of  blood,  or  prolonged  purulent  discharge 
will,  in  persons  of  feeble  nervous  organi- 
sation, react  upon  the  system  and  increase 
the  hypochondriacal  tendency.  Appropriate 
and  successful  treatment  of  the  local  ailment 
will  therefore  produce  considerable  improve- 
ment in  the  mental  condition.  But  if  there 
be  no  objective  local  ailment,  the  prognosis 
is  very  unfavourable. 

If  hypochondriasis  be  complicated  by 
varicocele,  the  patient  usually  attributes  his 
condition  to  this  cause,  and  complains  of 
aching  pains  and  abnormal  sensations  in 
the  corresponding  testicle  or  spermatic  cord. 
But  varicocele  very  rarely  requires  operative 


treatment,  and  experience  has  proved  that  its 
removal  in  these  cases  does  not  benefit  the 
patient,  who  still  complains  of  pains  when 
the  supposed  cause  has  ceased  to  exist. 

Apprehension  of  impending  impotence 
is  a  frequent  symptom.  The  patient's 
thoughts  are  engrossed  with  the  subject. 
He  studies  all  his  symptoms,  and  is  alert 
to  discover  additional  evidence  of  his  in- 
capacity. Stimulated  more  by  curiosity  as 
to  his  condition  than  by  appetite,  he  attempts 
sexual  intercourse,  and  if  anxiety  as  to  the 
result  produce  failure,  as  not  infrequently 
happens,  his  mental  depression  is  corre- 
spondingly increased.  Such  patients  often 
volunteer  confessions  of  self-abuse  or  of  pre- 
mature and  excessive  indulgence  in  venery. 
These  aberrations  are,  in  part  at  least,  due 
to  defective  mental  control ;  but  indulgence 
in  them  reacts  injuriously  on  the  nervous 
system.  Hypochondriasis  is  frequently  met 
with  in  hospital  practice,  and  many  cases  of 
so-caUed  malingering  are  due  to  this  cause. 
The  patient  wastes  his  Hfe  in  going  from 
one  hospital  to  another,  without  benefit  to 
himself  or  satisfaction  to  his  surgeon. 

The  diagnosis  of  hypochondriasis  is  not 
difficult.  The  patient's  exaggerated  com- 
plaints and  unusual  sensations,  without  any 
objective  cause,  sufficiently  indicate  his  con- 
dition. 

Treatment. — Any  local  source  of  pain 
or  irritation  must  be  appropriately  treated  ; 
but  the  ministering  to  a  mind  diseased 
belongs  more  to  medical  than  to  sm-gical 
practice.  Jeremiah  McCarthy. 

HYPODERMIC    INJECTION.— By 

this  term  is  understood  the  administration 
of  drugs  by  injecting  them  in  a  concen- 
trated form  beneath  the  skin,  into  the 
lymph  spaces,  from  which  they  are  readily 
absorbed  into  the  general  circulation.  This 
method  possesses  the  following  advan- 
tages : — (1)  Eapid  effect  of  drug ;  (2)  more 
powerful  effect  produced;  (3)  direct  local 
effect  on  tissues,  especially  nerve-trunks ; 
(4)  avoidance  of  direct  disturbance  of  aH- 
mentary  canal ;  (5)  economy. 

A.  Operation  for  Bapid  Absorption. — 
Care  having  been  taken  that  the  small 
hypodermic  syringe  is  perfectly  clean,  and 
that  the  washer  of  the  piston  is  supple  and 
airtight,  a  sufficient  quantity  of  the  drug  is 
drawn  up  into  the  body  of  the  syringe,  and 
aU  air  excluded  by  turning  the  needle  up- 
wards and  pressing  the  piston.  The  skin 
on  the  back  of  the  forearm  or  elsewhere 
having  been  pinched  up  for  about  two 
inches  and  stretched  tightly,  the  needle  is 
driven,  with  a  single  rapid  thrust,  deeply 
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into  the  subcutaneous  tissue,  into  which 
the  fluid  is  then  slowly  injected ;  the  needle 
is  then  as  rapidly  withdrawn,  and  the 
thumb  placed  on  the  puncture  to  prevent  a 
possible  sHght  oozing  of  the  fluid  injected. 

Points  to  be  noted  in  connection  with 
the  foregoing  are — 

(1)  Syringe  :  the  barrel  should  be  of  glass, 
upon  which  are  directly  screwed  the  fittings 
at  each  end.  Minim  or  cubic  millimetre 
divisions  should  be  marked  on  the  barrel, 
and  not  on  the  piston-rod,  on  which,  how- 
ever, should  be  placed  an  adjustable  stop. 
The  piston  should  have  a  double  cup-shaped 


washer,  the  halves  being  separated  by  a 
groove.  If  the  washer  becomes  dry  it 
is  always  best  to  soak  it  in  warm  water. 
Before  and  after  use,  the  syringe  and  needle 
attached  should  be  washed  thoroughly  in 
pure  water,  the  needle  dried,  and  a  wire 
inserted  in  it. 

(2)  Fluid,  to  be  injected,  must  be  in  as 
small  a  quantity  as  possible  without  being 
so  concentrated  as  to  cause  irritation  on 
that  account.  (The  irritative  effect  of  many 
drugs  can  be  avoided  by  judicious  com- 
bination with  atropia,  &c.)  If  the  quantity 
to  be  injected  exceeds  15  minims  or  3  cubic 


Drug 


Acetic  Acid  . 
Carbolic  Acid 

Lactic  Acid  . 
Osmic  Acid  . 
Sclerotic  Acid 


Bromine        . 
Iodine    .       • 


Iodide    of    Potas- 
sium. 
Arsenic  .       .       • 


Perric  Perchlorlde 
Liq.  Ferri  Perchlor. 
Mercuric         Per- 

chloride. 
Ammonisa   Liquor 


Sulphuric  Ether    . 

>»  >» 

Chloroform    . 
Aconitia 
Apomorphia  . 

Atropia  . 

Cocaine  . 

Curare   .       • 
Ergotin  . 


Eserine  . 
Hyoscyamin 


Dose 


Employment 


Eemarks 


Morphia 


Filocarpin 


5  minims  of  10  per 
cent,  solution. 

6-10  minims  of  8 
percent,  solution 

6  minims  of  10  per 
cent,  solution. 

5  minims  of  1  per 

cent,  solution. 
3-5  m.    .       . 


1  m.       .       .       • 

Igr. 

J-Jgr.(10m.Tinct. 

lodi,  or  more.). 
3-5  gr.    . 

4  m.  of  Liq.  Arsenic, 

-f  equal  quantity 

of  water. 
3-5  m.    .       . 
10  m.      . 
^gr.     .       .       . 

10   m.    in    fSj.  of 
water. 

5-10  m.  . 

20-30  m.         . 

5  m. 


960     6  . 


5^gr. 


Iw 


-Agr- 


i-lgr. 


1-4  gr.,  or  4  gr.  in 

24  hours. 
I  gr.,  in  water 


Hgr.   . 
^ir-igr. . 


Check  to  new  growths  . 

To  check  infective  inflammation 
and  new  growths. 

Check  to  new  growths  .       .       . 


Excitor  of  involuntary  muscular 
action  in  gut  and  uterus.  Hae- 
mostatic. 

Check  to  hospital  gangrene  . 

Check  to  new  growths  (goitre, 
&e.). 

Strumous  glands,  tonsils,  &c. 
Radical  cure  of  hydrocele,  &c. 

Check  to  new  growths.  Chronic 
inflammatory  disturbance. 

Check  to  new  growths,  &c.  . 


Radical  cure  of  nsevus,  &C.  . 

Check  to  new  growths  . 

Cure  of  syphilis    .... 

Cardiac  stimulant  in  shock,  <fec. 

Antidote  to  alcohol,  opium,  and 

snake  poison. 
Cure  of  epileptiform  neuralgia, 

sciatica,  &c. 
Cardiac    stimulant   in  shock   or 

syncope  from  anesthetics,  &c. 
Local  anaesthetic  .... 
Check  to  neuralgia 
As  an  emetic         .... 

Antidote  to  opium,  chloroform, 
pilocarpin,  muscarin,  aconite, 
&c.  Checks  excessive  secretion. 

Local  anaesthetic.  Checks  con- 
gestion of  mucous  membrane 
of  nose,  &c.,  &c. 

To  cure  tetanus  and  hydrophobia. 

Haemostatic,  &c 


To  cure  tetanus     .... 

Checks  delirium  of  mania  and 
delirium  tremens. 

Anodyne.  Haemostatic.  Writer 
has  found,  with  Prof.  Schafer, 
that  it  diminishes  parenchyma- 
tous oozing  when  given  just 
before  operation. 

To  produce  sweating  in  cases  of 
uraemia,  &c. 


Should  be  injected  into  growing 

margin,    (Broadbent.) 
In  malignant  pustule  has  been 

injected,  6-20  per  cent.,  under 

pustule. 
Should  be  injected  into  growing 

margin.    (H  liter.) 
Causes  pain  and  inflammation. 

Par  better  than   ergot.     Inject 
into  buttock  deeply. 

Of  doubtful  value. 


Less  powerful  than  iodine. 
Painful. 


Should  be  combined  with  atropia 

and  morphia. 
Must   be   injected   into  a  vein. 

Danger  of  local  inflammation. 

Deep  injection  down  to  nerve- 
trunk. 

Should  be  injected  beneath  skin 
of  breast. 

Painful  at  first. 

Best  to  begin  with  small  dose. 

Invaluable  as  emetic.     Acts  in 

2  minutes- 
Valuable  to  combine  with  other 
injections  to  reduce  inflamma- 
tory mischief. 

Usually  in  4, 10,  or  20  per  cent, 
solution.    Inject  2-4  m.  of  last. 

Of  doubtful  value.  Only  danger  Is 
paralysis  of  respiratory  muscles. 

Best  to  use  sclerotic  acid,  q.v.  If 
neither  can  be  had,  use  10  m. 
of  Liquor  ergot,  ammon.  and 
i  gr.  morphia  and  -^  gr.  atropia. 


Combine  with  ^  gr.  atropine. 


Very  useful  combined  with  hot- 
air  bath. 
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centimetres,  it  had  better  be  divided,  and 
each  part  injected  in  a  different  place. 

(3)  The  point  at  which  injection  is  to 
be  made  should  usually  be  in  the  limbs,  on 
the  extensor  surfaces,  where  the  skin  is 
loose.  Least  pain  and  tension  will  follow 
where  the  skin  is  loosest. 

Deep  injection  is  recommended  by  some, 
and  then  the  needle  is  thrust,  to  the  head, 
vertically  into  the  muscles  of  the  buttock 
or  back. 

(4)  Accidents. — {a)  Inflammation  maybe 
caused  by  want  of  cleanliness  in  the  needle, 
&c.,  decomposition  of  the  fluid  to  be  injected 
(growth  of  ftmgi,  &c.),  excessive  quantity  of 
fluid  injected,  inflammation  being  set  up  by 
simple  tension.  (6)  Injection  into  a  vein, 
and  consequent  toxic  symptoms  from  too 
rapid  absorption  of  drug.  These  can  aU  be 
avoided  by  ordinary  attention. 

B.  Operation  for  Interstitial  Injection 
to  check  New  Groivths. —  Tumour  to  be 
cleansed,  pedicle  to  be  constricted,  if  pos- 
sible, during  and  for  a  short  time  after  in- 
jection. The  needle  is  to  be  thrust  deeply 
into  the  substance  of  the  growth,  the  skin 
having  previously  been  drawn  aside  to 
ensure  a  valvular  guard  to  the  puncture  in 
the  growth.     Points  to  be  noted  are — 

(1)  Avoidance  of  vessels ;  accurate  fill- 
ing of  syringe ;  thrusting  the  needle  in  first, 
and  waiting  to  see  (by  flow  of  blood  through 
it  or  not)  whether  it  may  chance  to  have 
penetrated  a  large  blood-vessel;  injection 
to  be  slow  ;  quantity  of  fluid  to  be  small  at 
first  sitting,  viz.  up  to  f^'.,  or  less  if  in  such 
a  position  as  the  tonsil,  &c. 

(2)  Accidents  are — (a)  Inflammatory 
disturbance,  to  be  treated  in  the  ordinary 
way ;  (6)  injection  into  a  vein,  which  may 
be  fatal;  this  event  to  be  avoided  by  ob- 
serving the  flow  of  blood  from  the  needle, 
as  just  detailed. 

C.  Operation  for  ChecJcing  Spread  of 
Acute  Specific  Diseases. — {a)  To  check 
spreading  inflammation,  such  as  erysipelas, 
hospital  gangrene,  traumatic  gangrene,  &c., 
inject  beneath  skin  (in  cases  of  gangrene, 
deep  injection  must  be  made  as  well)  ^  inch 
or  about  1*5  cm.  in  front  of  the  red  margin 
of  inflammation,  at  points  about  ^  inch  or 

1  centimetre  apart,  5-10  minims  or  about 

2  cm.  of  fluid.  {See  table.)  Has  also  been 
used  (with  very  concentrated  fluids)  in 
malignant  pustule. 

Special  modes  of  injection  are  referred 
to  under  the  various  drugs  employed. 

The  drugs  given  are  all  soluble  either 
directly  in  water  or  glycerine  and  water,  or 
in  water  when  they  are  in  the  form  of  salts 
— e.g.  sulphates,  &c.      Victor  Horsley. 
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HYPOPIUM.  Pus  in  the  anterior 
chamber  of  the  eye.    See  Hypopyon. 

HYPOPYON  denotes  a  collection  of 
pus  in  the  anterior  chamber  of  the  eyeball. 
It  is  distinguished  from  Onyx,  which  is 
an  infiltration  of  pus  into  the  lower  part 
of  the  cornea,  by  being  movable  and  shift- 
ing its  position  with  the  movements  of  the 
head,  so  as  to  gravitate  to  the  most  depen- 
dent part  of  the  chamber.  Its  Latin  form 
is  hypopimn.  See  Cornea,  Inflammation 
of  the  ;   Iris,  Diseases  of  the. 

J.  Tweedy. 

HYPOSPADIAS.— This  deformity  of 
the  male  generative  organs  is  one  common 
enough  to  attract  the  attention  of  most 
surgeons  in  practice,  and  is  sometimes  dis- 
tressing enough  to  justify  and  even  to  caE 
for  persevering  attempts  to  reheve  it.  It 
has  been  the  fortune  of  the  writer  to  see 
a  great  number  of  these  cases  during  the 
last  twenty  years.  The  larger  proportion 
of  them  have  been  comparatively  shght 
cases,  characterised  only  by  an  absence 
or  a  bifurcation  of  the  frEenum  preputii. 
Usually,  absence  of  a  true  meatus  urinarius, 
and  a  backward  position  of  the  urethral 
opening,  varjdng  from  a  quarter  to  half  an 
inch,  were  associated  with  this  condition  of 
the  prepuce.  In  all  cases,  a  deficiency  of 
the  prepuce  at  the  under  part  of  the  glans 
penis  is  evident.  In  most,  the  prepuce  is, 
on  the  other  hand,  redundant  upon  the 
dorsum  of  the  penis.  This  redundancy,  in 
many  forms  of  the  malformation,  assumes  a 
shape  somewhat  similar  to  a  hood  or  cowl, 
concealing  the  glans  penis  as  seen  from 
above  and  in  front.  At  the  sides  of  the 
corona  glandis  it  slopes  off,  and  is  lost  on 
the  skin  of  the  penis  at  the  side  of  the 
urethra,  so  that  the  frsenum  preputii  is  split 
Kke  a  hare-Hp. 

In  most  of  the  severer  cases,  the  body 
of  the  penis,  near  the  glans,  presents  a 
decided  downward  curve,  always  more 
evident  during  the  state  of  erection.  In 
some  cases,  the  curve  thus  increased  during 
erection  becomes  an  obstacle  to  coition, 
even  without  any  extremely  backward 
position  of  the  meatus.  In  such  cases,  the 
penis  as  an  organ  of  micturition  is  efficient, 
but  as  an  instrument  of  coition  is  not  so. 
The  curve  depends,  in  all  the  instances 
the  writer  has  met  with,  upon  the  pre- 
sence of  a  rigid  band  of  fibrous  tissue, 
forming  the  under  surface  of  the  corpora 
cavernosa.  This  band  (which  is  apparently 
the  result  of  an  attempt  to  repair  or  sup- 
plement the  deficient  development  of  the 
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corpus  spongiosmn  of  the  -urethra)  being 
devoid  of  erectile  tissue,  does  not  accora- 
modate  itself  to  the  changing  bulk  of  the 
corpora  cavernosa  during  erection,  and,  by 
its  passive  resistance,  causes  the  downward 
curve  of  the  penis  peculiar  to  these  cases. 

In  all  the  cases  met  with  by  the  writer, 
the  urethra  has  been  more  or  less  deficient 
in  the  proper  development  of  its  enclosing 
sheath  of  erectile  tissue,  the  prolongation 
forward  of  the  corpus  spongiosum.  Its 
walls  are  usually  formed  of  mucous  mem- 
brane, invested  by  a  thin  layer  of  fibrous 
tissue,  which  Hes  under  a  delicate  and  fine 
skin,  and  is  a  prolongation  of  the  fibrous 
investment  of  the  erectile  tissue  forming 
the  bulb  of  the  corpus  spongiosum  penis. 
The  fossa  navicularis  is  usually  imperfect 
or  entirely  absent.  The  meatus  urinarius 
is  a  transverse  slit,  forming  a  valvular 
aperture  more  or  less  contracted,  and 
sometimes  admitting  only  a  fine  probe. 
It  may  be  the  cause  of  a  difficulty  in  mic- 
tm'ition  and  trouble  soon  after  birth.  The 
opening  varies  in  its  position,  being  fi-om 
a  quarter  of  an  inch  or  so  posterior  to  its 
normal  site,  or  extending  to  the  base  of  the 
penis  at  the  jimction  of  the  scrotum  with 
the  skin  covering  the  penis,  or  even  into  the 
perineum  beyond  the  scrotum..  Frequently 
there  is  seen  at  the  base  of  the  XJenis  a  sort  of 
navicular  depression,  indicating  the  abrupt 
termination  of  the  bulb  of  the  penis,  even 
when  the  urethral  aperture  is  placed  con- 
siderably anterior  to  it.  Between  this 
depression  and  the  actual  opening  the 
urethra  in  these  cases  is  covered  by  a  thin 
miembranous  skin,  in  addition  to  its  mucous 
and  fibrous  investment.  The  skin  on  the 
under  surface  of  the  penis  is  generally  thin 
and  imperfectly  developed,  and  often  looks 
like  an  old  cicatrixi  In  one  remarkable 
case  of  the  writer's,  occurring  in  a  young 
and  vigorous  man  of  the  age  of  eighteen, 
this  depression  at  the  root  of  the  penis  was 
very  marked,  the  urethra  being,  however, 
completed  nearly  as  far  as  its  normal 
termination  by  a  thinner  and  finer  skin. 
Although  the  urethra  in  this  case  was 
completed,  and  tolerably  efficient  as  a  mic- 
turating channel,  the  fibrous  bands  on  each 
side  of  the  urethra  previously  described 
were  so  thick  and  rigid  that,  when 
erect,  the  penis  behind  the  corona  glandis 
was  bent  almost  double  by  their  resisting 
action,  so  as  to  render  coition  quite  im- 
possible. 

In  a  certain  proportion  of  cases  this 
deformity  assumes  a  still  more  remark- 
able character.  The  cleft  is  continued 
backwards  through  the  scrotum   and  into 


the  perineum,  separating  the  two  halves  of 
the  scrotum  into  two  labia,  similar  to  the 
labia  majora  of  the  female.  Each  of  the 
labia,  however,  is  rather  fuller,  broader,  and 
more  pronounced  than  in  most  female 
children,  and  usually  contains  a  testicle  in 
a  more  or  less  perfect  state  of  development. 
The  m-ethral  groove  is  continued  backward 
through  the  anterior  half  of  the  perineum, 
completely  severing  the  two  halves  of  the 
corpus  spongiosum,  and  ending  at  the 
membranous  j^ortion  of  the  urethra  in  a 
distinct  fourchette,  resembling  that  of  the 
vagina  in  the  female.  Often,  in  these  cases, 
there  is  a  prominent  valve-like  formation 
of  a  crescentic  shape,  somewhat  similar 
to  the  virgin  hymen,  and  still  further 
increasing  the  resemblance  to  the  female. 
When  this  condition  is  accompanied  by 
an  imperfect  evolution  and  non-descent 
of  the  testicle,  the  resemblance  is  so 
close  as  to  afford  a  real  excuse  for  the 
common  mistake  as  to  the  sex  of  the  in- 
dividual. 

Some  of  these  individuals,  in  whom  the 
testes,  although  present  in  the  upper  part 
of  the  labia,  are  small  and  ill-developed, 
have  been  mistaken  for  females  in  whom 
the  ovaries  have  been  drawn  down  into 
the  labia.  Many  such  cases  are  recorded. 
The  author,  however,  considers  that  aU,  or 
nearly  all,  these  persons  have  been  really 
males.  He  has  never  seen  one  in  whom 
the  evidence  has  been  unmistakably  in 
favour  of  a  really  feminine  condition. 
They  are  never,  so  far  as  he  has  seen, 
provided  with  a  vaginal  canal,  distinct  and 
separate  from  the  urethral  one,  and  the 
uterus  is  altogether  absent,  the  prostate 
often  doing  duty  as  a  witness  in  evidence 
of  that  organ.  The  diagnostic  signs  most 
to  be  depended  on  are  the  absence  of  both 
vagina  and  uterus,  on  examination  by  the 
finger  per  anum,  with  a  sound  passed 
through  the  urethra  into  the  bladder ;  and 
the  passage  of  the  urine  through  the  open- 
ing which  has  the  external  appearance  of 
a  vagina. 

The  family  history  of  cases  of  hypo- 
spadias usually  shows,  like  that  of  hare-Up, 
cleft  palate,  ectopia  vesicae  and  epispadias, 
and  other  deformities  resulting  from  de- 
ficient evolution  or  arrest  of  development, 
a  distinctly  hereditary  tendency.  In  many 
families  of  boys,  some  degree  of  the  de- 
formity may  be  observed  in  more  than  one, 
and  although  the  difficulties  of  ascertaining 
the  atavic  pecuHarity  in  such  cases  are 
great,  from  the  pecuhar  position  and  obscure 
indications  of  the  shghter  cases  of  the  de- 
formity, enough  can  often  be  gathered  to 
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show  that  there  is  a  family  proclivity.  In 
extreme  cases  only  is  it  the  cause  of  im- 
potence, and  thus  the  race  is  continued  so 
long  as  the  less  serious  results  only  are 
present  in  the  individual  bearer  of  the 
pecuharity.  Some  curious  and  valuable 
evidences  of  this  are  given  by  Mr.  A. 
Lingard  in  the  Lancet  of  April  19,  1884. 

Treatment, — The  slighter  cases  of  hy- 
pospadias, in  which  the  deformity  is  con- 
fined to  the  prepuce,  fraenum,  and  fossa 
navicularis,  the  penis  serving  more  or  less 
perfectly  to  carry  the  urine  away  from  the 
clothes  in  mictm'ition,  may  with  great  pro- 
priety bQ.  left  alone.  No  attempt  should 
be  made  to  improve  the  sHght  deformity, 
which  is  by  no  ineans  conspicuous.  In 
more'  severe  cases,  where  the  urethra  is  open 
to  the  extent  of  its  anterior  half,  the  writer 
has  succeeded  in  carrying  forward  the 
m*ethi*al  tube  to  the  end  of  the  penis  by 
transplanting  the  redundant  dorsal  portion 
of  the  hood-like  prepuce,  making  a  trans- 
verse incision  or  button -hole  close  to  the 
coronal  groove  on  the  dorsum,  and  passing 
the  glans  penis  through  the  aperture.  The 
under  surface  of  the  penis  was  denuded  of 
skin  by  turning  over  the  urethral  groove 
two  lateral  flaps,  reversed,  with  the  skin 
surface  turned  to  the  urethra,  and  reaching 
as  far  back  as  the  groove  extends  along  the 
urethra.  These  were  stitched  together  by 
a  continuous  or  glover's  suture  of  fine  car- 
bolised  catgut.  The  transplanted  dorsal 
hood  was  then  split  up  into  two  layers  at 
the  cut  edge,  which  was  opened  and  spread 
out  over  the  raw  surface  of  the  reversed 
urethral  flaps,  and  stitched  to  the  edges 
by  closely  apphed  sutures  of  fine  silver 
wire.  At  first,  the  transplanted  prepuce 
looked  rather  lumpy,  but  this  was  soon 
diminished  by  the  subsequent  contraction, 
and  served  well  the  purpose  of  conducting 
the  urine  so  as  to  make  a  definite  and 
compact  stream,  clearing  the  clothes  of  the 
patient. 

When  the  deformity  extends  as  far  back 
as  the  scrotum,  it  is  usually  necessary  to  take 
a  flap  from  the  front  part  of  the  scrotal 
integument,  to  eke  out  the  deficiency  of  the 
prepuce,  and  to  cover,  when  transplanted,  the 
whole  of  the  penile  mrethra.  These  cases 
usually  give  more  trouble  to  cover  the 
urethral  groove,  an  imperfect  union  of  the 
reflected  and  transposed  flaps  often  result- 
ing. They  are  still  farther  comphcated  by 
the  chordee  or  downward  curvature  of  the 
penis  dui-ing  erection,  resultmg  from  the 
more  complete  arrest  of  development  of  the 
corpus  spongiosum  urethras.  They  usually 
require    operations    for   the    cure    of   the 


chordee  previously  to  the  attempt  to  cover 
the  urethra. 

The  writer  has,  in  some  cases,  succeeded 
in  diminishing  to  a  great  extent  the  degree 
of  the  downward  curvature  of  the  penis 
when  erect,  by  making  numerous  trans- 
verse subcutaneous  sections  of  the  hardened 
anS  thickened  tissues  on  each  side  of  the 
urethral  groove,  and  keeping  the  penis 
strapped  upon  a  couple  of  thin  metal  splints 
covered  with  red  rubber.  The  splints  used 
were  curved  shghtly  in  the  opposite  direc- 
tion to  the  penis,  so  as  to  keep  the  latter 
upon  a  shghtly  convex  surface.  They  were 
held  on  by  india-rubber  bands,  which  could 
easily  be  removed  for  the  purpose  of  mic- 
turition. Two  or  three  minor  operations 
were  usually  required  to  obtain  the  best 
possible  results.  The  cases,  in  which  the 
imperfection  of  development  is  so  great  as 
to  leave  the  genital  organs  in  a  condition 
resembling  that  of  the  female  sex,  require 
more  extensive  operations,  but  these  are 
usually  more  directly  and  completely  suc- 
cessful than  those  last  described. 

The  result  in  the  last  case  operated  on 
bythe  writer,  six  months  ago,  was  more  than 
usually  favourable.  It  occurred  in  a  young 
man  about  twenty-one  years  of  age  who, 
up  to  the  age  of  eighteen,  had  been  trained 
and  dressed  as  a  female.  It  was  not  until 
the  voice  changed '  and  the  appearance  of  a 
beard  and  whiskers  that  suspicions  were 
aroused  as  to  his  real  sex.  The  penis  was 
about  the  size  of  that  of  a  boy  of  ten  years, 
and  the. glans  fairly  formed  and  developed, 
but  imperforate.  The  urethra  was  open  as 
far  as  the  perineum,  the  scrotum  split  into 
two  labia  majora,  in  each  of  which  an  oval, 
very  movable,  testis  could  be  felt.  When 
pressed  upon,  these  gave  to  the  patient  the 
testicular  sensation  felt  by  a  male  subject. 
At  the  posterior  extremity  of  the  urethral 
groove  was  a  lunated  fold,  with  the  general 
appearance  of  the  fourchette  and  hymen. 
The  aperture  leading  to  the  bladder  was 
rather  larger  than  the  diameter  of  the  pro- 
static and  membranous  urethra  in  a  male 
of  that  age,  but  the  compressors  of  the 
urethra  were  present,  and  acted  completely 
in  the  retention  of  the  urine.  The  urine 
escaped  in  a  diffuse  stream  fi:om  the  orifice, 
and  the  patient  was  obhged  to  sit  down 
like  a  female  to  pass  the  water  with  com- 
fort. On  examination  per  anuin  no  uterus 
or  vagina  could  be  felt,  but  the  prostate, 
traversed  by  the  sound  when  introduced, 
could  be  distinctly  made  out.  The  nymphse 
were  fairly  represented  by  the  folds  of  the 
split  prepuce.  An  attempt  was  first  made, 
by  paring  these  folds  and  the  sides  of  the 
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urethra  down  to  the  perineum,  to  unite  them 
simply  in  the  median  Une  over  a  gum  elastic 
catheter,  by  the  use  of  thin  silver  wire 
sutures  closely  applied.  This  plan,  how- 
ever, totally  failed.  A  second  operation 
was  more  successful. 

This  consisted  in  dissecting  up  each  of 
the  halves  of  the  scrotum  freely,  along  the 
whole  length  of  the  sexual  opening,  laying 
down  one  flap,  reversed,  upon  the  urethral 
groove  (denuded  of  skin  on  each  side),  and 
placing  upon  its  raw  surface  the  raw  surface 
of  the  other  side  by  the  plan  of  reversed 
and  superimposed  flaps  described  under 
Epispadias  :  see  Ectopia  Vesica  and  Epi- 
spadias. These  were  closely  stitched  together 
with  a  large  number  of  silver  wire  sutures, 
which  were  kept  in  for  several  weeks  until 
the  flaps  were  firmly  grown  together. 
Some  straggling  hairs,  growing  from  the 
skin  surface  of  the  reversed  flap,  were 
destroyed  by  the  appHcation  of  a  drop  of 
strong  nitric  acid  appHed  to  the  root  of  each 
hair,  which  removed  them  before  the  prin- 
cipal operation  was  done.  The  union  took 
place  all  the  way  up  to  the  glans  penis, 


forming  a  very  perfect  substitute  for  the 
lower  urethral  wall. 

The  patient  could  pass  his  water  over 
the  clothes  in  a  very  fair  stream,  with  some 
dribbling  towards  the  end  of  micturition. 
The  testes  remained  in  the  folds  of  the 
scrotum  on  each  side  of  the  perineum,  and 
gave  no  trouble.  The  whole  appearance  of 
the  genitals  now  left  little  doubt  as  to  the 
sex  of  the  patient. 

Operations  of  the  kind  just  described 
require  on  the  part  of  the  patient  much 
confidence  and  some  powers  of  endurance ; 
and  on  that  of  the  surgeon  much  previous 
consideration,  ingenuity,  and  fertility  of 
resource.  Eepeated  attempts  will  often 
succeed  in  the  long  run,  when  the  case 
appears  to  be  hopelessly  incurable.  With 
care  and  caution  in  arranging  the  opera- 
tion, the  patient  need  rarely  be  left  in  a 
worse,  even  if  he  dp  not  attain  to  a  better, 
condition  through  the  efforts  of  the  surgeon. 

John  Wood. 

HYSTERECTOMY,  ^ee  Uterus,  Ex- 
tirpation  of  the. 


ICHTHYOSIS.— JDe/ln^<^on.— A  gene- 
ral disease  of  congenital  origin,  characterised 
by  extreme  dryness  of  the  skin,  and  more 
or  less  development  of  scales,  epidermal 
plates,  or  warty -looking  growths. 

Etiology. — The  disease  is  due  to  some 
congenital  defect  in  the  cutis,  and  is  heredi- 
tary in  many  cases,  but  by  no  means  in 
all  The  heredity  may  be  direct,  may  skip 
a  generation,  or  may  be  through  a  lateral 
branch.  Sometimes,  only  one  child  in  a  large 
family  will  have  it ;  at  another,  several 
children  in  the  family,  often  keeping  to  the 
same  sex,  which  may  be  either  the  same  or 
the  opposite  to  that  of  the  affected  parent ; 
but,  taken  as  a  whole,  both  sexes  and  all 
classes  are  equally  liable  to  it.  There  is  no 
other  known  cause  for  the  congenital  affec- 
iion,  but  a  local  condition  resembling  I. 
simplex  is  sometimes  seen  after  injuries  or 
disease  of  nerves.  Epidermal  and  papillary 
hypertrophy  is  also  seen  sometimes  in 
chronic  inflammatory  conditions  looking 
like  ichthyosis,  but  these  are  referable  to 
elephantiasis  arabum. 

Varieties. — Ichthyosis,  in  one  or  other 
of  its  forms,  is  a  fairly  common  disease,  but 


varies  immensely  in  its  development.  Three 
clinical  types  may  be  recognised  :  the  first 
two  are  general,  and  are  called  xeroderma 
and  ichthyosis  simplex ;  the  third,  ichthy- 
osis hystrix  or  hystricismus,  is  usually  more 
or  less  localised.  All  of  these  varieties  are 
congenital.  The  two  general  forms  are  not 
really  distinct,  the  milder  form  being  con- 
nected by  every  gradation  with  the  more 
severe,  but  their  separate  consideration 
makes  the  clinical  description  clearer. 

Symptoms. — Xeroderma  is  the  com- 
monest and  mildest  form ;  in  it  the  skin  is 
dry,  rough,  and  dirty -looking,  with  the  na- 
tural lines  more  marked  than  usual  from 
the  thickening  of  the  epidermis ;  the  rough- 
ness is  produced  by  slight  furfuraceous  scaly- 
ness,  and  also  by  the  prominence  of  the 
hair-foUicles  due  to  the  condition  known  as 
keratosis  pilaris,  which  is  always  present, 
often  in  a  high  degree,  on  the  extensor  sur- 
face of  the  limbs  and  trunk. 

In  ichthyosis  simplex  the  whole  surface 
has  a  tessellated  appearance,  from  being 
covered  with  large,  angular,  dirty-white, 
finely  corrugated,  papery  scales,  which  are 
adherent,  and  therefore  sHghtly  depressed  in 
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the  centre  (I.  scutellata  of  Schonlein),  while 
the  edges  are  detached,  transparent,  and 
shining  (I.  nacr^e  of  Alibert,  or  I.  nitida). 
This  and  the  following  variations  are  often 
best  seen  on  the  leg,  where  the  surface  is 
frequently  ghstening  above,  with  thicker 
scales  below.  In  still  higher  grades,  the 
scales  adhere  together  to  form  thin  plates, 
and  being  of  a  green  tint  look  something 
like  a  serpent's  skin  (I.  serpentina) ;  when 
there  are  still  thicker  plates  the  appearance 
of  a  crocodile's  hide  is  produced  (Sauro- 
derma).  The  older  the  plates,  the  darker 
they  become,  so  that  they  may  vary  from 
anoHve  green  to  black  (I.  nigricans).  A  form 
of  seborrKoea  is  sometimes  called  I.  sebacea. 
While  all  these  fanciful  names  are  to  be 
met  with  in  Hterature,  and  are  therefore 
explained,  their  use  should  be  avoided  as 
they  only  produce  confusion.  These  ex- 
treme conditions  are  rarely  extensive,  and 
only  occupy  certain  regions,  a  milder  form 
prevailing  elsewhere. 

Although,  a  general  disease,  it  is  unequal 
in  its  severity  in  different  regions,  and  is 
always  more  developed  on  the  extensor  sur- 
faces, especially  over  the  tips  of  the  elbows 
and  knees  and  just  above  the  ankles,  where  it 
may  attain  to  the  higher  condition  of  warty 
growths  or  plates,  even  when  the  disease 
is  moderate  elsewhere ;  on  the  other  hand, 
the  flexures  are  comparatively  free,  often 
appearing  quite  normal.  The  palms  and 
soles  are  often  not  much  affected,  except  in 
the  worst  cases,  but  are  nearly  always 
harder  and  smoother  from  the  absence  of 
the  smaller  natural  lines ;  the  limbs  are 
worse  than  the  trunk,  and  the  legs  than  the 
arms.  The  nails  may  be  pitted  and  brittle, 
the  hair  is  dry  and  harsh,  and  the  scalp 
branny,  while  the  face,  though  relatively 
less  affected,  is  rough,  and  very  often 
eczematous.  In  bad  cases,  there  may  be 
ectropion  from  contraction  of  the  dry 
skin. 

Itching  is  frequently  experienced,  es- 
pecially when  the  clothes  are  taken  off,  but 
it  is  never  severe  unless  eczema  is  pre- 
sent, to  which  the  ichthyotic  skin  is  very 
liable  when  exposed  to  cold,  which  may 
also  produce  painful  fissures  or  chaps.  The 
fully  developed  ichthyotic  skin  does  not 
perspire  sensibly,  but  some  sweat  may  be 
seen  in  the  flexures,  especially  the  axillae, 
and  occasionally  on  the  palms,  soles,  and 
face ;  the  patients  feel  much  relieved  by  it, 
and  their  condition  is  usually  notably  ame- 
liorated in  the  summer. 

Ichthyosis  hystrix  differs  in  so  many 
ways  from  the  other  forms,  that  many  re- 
gard it  as  a  totally  different  affection,  but 


there  are  connecting  links  with  the  com- 
moner forms. 

It  is  never  general,  though  it  may  be 
widely  distributed,  and  occasionally  certain 
parts  may  be  in  the  hystrix  condition,  while 
the  rest  of  the  skin  may  be  xerodermatous ; 
but  in  the  majority  of  cases  the  intermediate 
skin  is  quite  healthy.  Moreover,  it  is  seldom 
symmetrical  and  is  often  unilateral — some- 
times sharply  limited  on  the  trunk  by  the 
median  line — and  frequently  recognisably 
distributed  in  the  course  of  the  cutaneous 
nerves ;  hence  it  is  usual  to  see  it  in  lines 
running  longitudinally  on  the  limbs  and 
transversely  on  the  trunk,  while  the  face  is 
rarely  affected,  and  then  in  a  minor  degree ; 
in  other  cases  the  nerve- distribution  cannot 
be  traced. 

The  lesions  vary  from  a  smaU  pin-point- 
sized  papillary  growth,  covered  with  a  homy 
cap  which  forms  a  nail-head-like  promi- 
nence on  the  skin,  up  to  warty  or  dark 
greenish,  vertically  striated,  homy  masses, 
with  a  wide  base  and  truncated  conical 
shape  like  limpet  shells,  projecting  half  an 
inch  or  more  above  the  surface ;  when  the 
homy  part  is  soaked  or  pulled  off,  hyper- 
trophied  papillas  are  brought  into  view. 

Inconvenience  is  only  experienced  when 
the  growths  are  in  awkward  positions,  such 
as  the  palms  and  soles,  on  which  they  are 
common,  or  when  the  homy  tops  are  torn 
off  too  roughly  by  catching  in  the  clothes, 
&c. ;  but  they  are  often  shed  spontaneously 
without  any  pain.  Mental  weakness  is  some- 
times associated  with  very  extensive  cases 
of  I.  hystrix,  and  asthma  is  said  to  be 
more  frequent  among  ichthyotic  patients. 
In  a  unique  unilateral  case  of  Dr.  Church's 
the  mucous  membrane  of  the  cheek,  soft 
palate,  and  tongue  was  affected  on  the 
same  side ;  but  for  this  exception  it  might 
be  said  that  ichthyosis  never  affects  the 
mucous  membranes,  the  so-called  '  ichthyo- 
sis linguae  '  being  an  acquired  affection  of  a 
totally  different  origin. 

Course. — Although  doubtless  congenital, 
the  skin  does  not  usually  show  any  abnor- 
mahty  for  some  weeks  or  months  after  birth, 
though  a  few  cases  have  been  bom  with  it ; 
while  the  higher  grades  are  not  attained  to 
before  the  second  year  or  later.  This  does 
not  apply  to  I.  hystrix,  which  develops 
sometimes  quite  early,  and  even  at  birth 
may  show  some  signs  of  its  presence.  Th* 
disease  tends,  on  the  whole,  to  get  gradually 
worse  rather  than  better  as  the  patient 
grows  up,  though  there  may  be  some  re- 
missions according  to  the  season  and  to  the 
amount  of  attention  given  to  the  skin. 
After  full  adult  age  is  reached,  some  im- 
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provement  appears  to  take  place  in  cases  of 
moderate  severity. 

Pathology  and  Morbid  Anatomy. — 
There  is  evidently  some  congenital  defect 
in  the  development  of  the  cutis,  chiefly  of 
the  epidermal  layer;  this  is  sa5ring  little, 
but  we  are  unable  at  present  to  go  fur- 
ther. 

The  morbid  anatomy  of  ichthyosis  sim- 
plex has  not  yet  been  made  out;  that  of 
I.  hystrix  has  been  investigated  by  Kaposi 
and  the  author.  The  author's  observations 
are  'here  given : — In  a  homy  growth  the 
papillae  and  their  vessels  are  much  enlarged, 
the  Malpighian  cells  adjacent  to  the  papillse 
being  normal,  but  instead  of  the  intermediate 
layers  of  cells  which  in  health  fill  or,  so  to 
speak,  level  up  the  inter-papillary  spaces 
and  so  form  a  nearly  plane  surface  on 
which  the  horny  layers  rest,  the  strata  of 
homy  cells  dip  deeply  down  into  the  inter- 
papillary  spaces ;  so  that  the  hyperplastic 
corneous  layer  follows  the  outHne  of  the 
papillary  layer,  with  a  comparatively  thin 
layer  of  rete  cells  intervening,  in  this  par- 
ticular differing  from  ordinary  warts. 

Diagnosis. — The  diagnosis  seldom  pre- 
sents difficulties.  The  disease  dating  back 
from  a  few  months  after  birth  ;  the  general 
distribution ;  the  dry,  rough  skin  of  xero- 
derma, the  scales  andplatesof  I.  simplex,  and 
the  warty  growths  and  nerve-distribution  of 
I.  hystrix  are  so  characteristic  as  to  leave 
no  room  for  error,  and  the  date  of  its  onset 
will  distinguish  it  from  those  secondary 
local  conditions  which  resemble  the  con- 
genital cases.  When,  however,  extensive 
eczema  complicates  xeroderma,  there  is  a 
great  resemblance  to  prurigo,  the  more  so  as 
prurigo  also  commences  in  the  first  year  of 
life ;  but  the  date  of  the  onset  of  the  eczema, 
the  absence  of  prurigo  papules  and  the  en- 
larged glands,  together  with  the  result  of 
treatment,  will  get  over  the  difficulty. 

Prognosis. — The  prognosis  is  decidedly 
bad  for  its  ciu'ability.  Temporary  amelio- 
ration can  always  be  afforded  in  I.  simplex, 
and,  if  the  patient  will  take  the  daily  trouble, 
the  skin  can  be  kept  supple  and  free  from 
discomfort.  In  very  mild  cases,  steady  per- 
severance for  years  with  judicious  treat- 
ment has  effected  a  cure.  I.  hystrix  is 
very  hopeless  as  a  rule,  but  a  permanent 
removal  of  the  growths,  where  the  develop- 
ment has  not  been  very  great,  may  some- 
times be  effected. 

Treatment. — This  must  be  directed  to 
removing  the  scales,  and  then  making  and 
keeping  the  skin  pliable. 

The  first  indication  is  best  fulfilled  by 
alkaline  and  bran  baths,  and  friction  in  the 


baths,  preceded,  in  bad  cases,  by  soft-soap 
inunctions ;  the  removal  of  the  scales  must 
be  followed  by  inunctions  of  glycerine  oint- 
ment or  lotions,  and  animal  and  vegetable 
fats,  vaseline  or  other  petroleum  fats. 
Almost  any  fat  will  do,  such  as  lard,  cold 
cream,  neat's-foot,  olive,  and  almond  oils,  or 
cod-Uver  oil ;  the  last  is  very  effectual,  but 
too  disagreable.  Kaposi  speaks  very  strongly 
in  favour  of  a  5  per  cent,  napthol  ointment, 
in  conjunction  with  napthol  soap.  Which- 
ever is  selected  should  be  well  rubbed  in 
twice  a  day  at  first ;  but  glycerine  lotion  vdll 
be  found  the  most  convenient  application 
for  the  face  and  hands,  in  the  strength  of  1 
to  10.  Steady  employment  of  these  appli- 
cations will  soon  render  the  skin  quite 
smooth  and  supple,  and  the  patient  will 
seem  to  be  quite  cured ;  but  this  state  can 
only  be  maintained  by  inunctions  two  or 
three  times  a  week  and  frequent  baths,  or 
the  disease  will  very  soon  return,  and  only 
requires  time  to  resume  its  former  severity. 
Eczema  as  a  complication  requires  treat- 
ment appropriate  to  that  condition ;  callosi- 
ties can  be  softened  by  strong  potash  lotions 
(1  to  2)  or  continuous  apphcations  of  soft 
soap  or  salicyUc  acid  plaster.  The  larger 
growths  of  I.  hystrix  should  only  be  inter- 
fered with  if  they  are  in  inconvenient  posi- 
tions, and  can  then  be  excised  or  scraped 
with  a  sharp  spoon. 

The  smaller  papillary  growths  may  be 
removed  by  the  continuous  application  of 
tar  ointment,  and  though  many  of  them  re- 
turn, some  will  be  permanently  removed. 
A  pleasanter  application,  and  one  which  has 
been  more  successful  than  tax  in  the  hands 
of  the  author,  is  to  paint  the  growths,  after 
removing  the  homy  caps,  with  a  saturated 
solution  of  salicylic  acid  in  alcohol.  In- 
ternal treatment  in  all  forms  is  absolutely 
useless.  H.  Eadcliffe  Crocker. 

ILIAC  ABSCESS.  See  Psoas  Abscess. 

ILIAC  ANEURISM.— The  term  '  ihac 
aneurism  '  is  applied  to  all  aneurismal  tu- 
mours in  connection  with  the  common, 
external,  and  internal  iliac  arteries.  The 
disease  is  most  common  in  the  lower  part 
of  the  external  ihac  artery,  at  its  junction 
with  the  femoral  ('  inguinal  aneurism '). 
The  internal  iliac  is  rarely  affected. 

Etiology. — The  causes  are  those  of 
aneurism  in  general.  Syphilitic  disease  of 
the  vessels  appears,  however,  to  be  a  rela- 
tively frequent  source  of  the  lesion,  while 
a  history  of  a  violent  strain,  as  in  lifting 
heavy  weights,  or  some  other  traumatic  in- 
fluence, may  often  be  traced.     It  is  most 
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commonly  fomid  in  men,  and  about  the 
middle  period  of  life. 

Symptoms. — The  first  sign  -usually  no- 
ticed by  the  patient  is  the  appearance  of  a 
pulsating  tumour  in  some  part  of  the  iliac 
fossa,  in  the  course  of  the  common  or  ex- 
ternal iUac  artery.  The  form  of  the  timaour 
is  generally  oval,  but,  when  encroaching 
upon  the  common  femoral,  it  may  present 
a  constriction  at  the  level  of  Poupart's  Hga- 
ment.  Thrill  and  bruit  are  distinct,  and 
the  latter  may  often  bo  traced  for  a  con- 
siderable distance  along  the  femoral  vessels. 
Pain  is  usually  slight  or  absent  in  the  deeper 
aneurisms,  o.wing  to  the  space  available  for 
the  expansion  of  the  tumour  without  inter- 
ference with  important  structures;  and 
hence  the  disease  may  reach  an  advanced 
stage,  or  the  sac  may  even  rupture,  while 
the  patient  is  still  unconscious  of  its  exist- 
ence. 

The  condition  mostly  terminates  by  the 
bursting  of  the  aneurism  either  internally 
or,  more  rarely,  externally.  In  a  recent 
case  pubhshed  by  Mt.  Gem,  the  haemor- 
rhage took  place  into  the  bladder  {Lancet, 
Nov.  15,  1884).  Gangrene  of  the  limb  has 
been  recorded  in  one  instance. 

Diagnosis.  —  The  characters  of  the 
aneurism  are  generally  so  well  marked 
that  Httle  doubt  can  be  entertained  as  to 
its  nature.  There  are,  however,  two  com- 
paratively rare  conditions  which  may  be 
mistEiken  for  the  arterial  disease — namely, 
pulsating  tumour  of  the  ilium  and  glandular 
or  other  growths  in  contact  with  the  vessels. 
Pulsating  tumour  of  the  ilium  is  dis- 
tinguished from  aneurism  :  (1)  by  the  extent 
and  position  of  the  area  of  the  growth, 
which  is  commonly  traceable  on  the  outer 
as  well  as  on  the  inner  surface  of  the  bone, 
and  external  to  the  course  of  the  arteries ; 
(2)  by  the  diffused  character  of  the  bruit, 
which  spreads  widely  over  the  iliac  fossa 
but  does  not  extend  along  the  course  of  the 
arteries  of  the  thigh;  (3)  by  the  absence 
of  the  comparative  enfeeblement  of  the 
femoral  pulse  observable  on  the  affected 
side  in  the  case  of  iliac  aneurism ;  (4)  by 
the  possibility,  in  some  instances,  of  tracing 
the  pulsation  of  the  artery  by  the  side  of 
the  tumour. 

A  group  of  cancerous  glands  in  the 
pelvis,  compressing  the  three  iliac  arteries, 
has  been  Imown  in  one  case,  recorded  by 
Mr.  G.  H.  Moore,  to  cause  symptoms  so 
closely  resembling  those  of  iHac  aneurism 
that  the  conunon  iliac  artery  was  ligatured, 
and  the  real  condition  was  not  discovered 
until  the  post-mortem  examination  (Med. 
Chir.  Trans.,  vol.  xxxv.). 


In  rare  cases,  an  aneurism  of  the  ab- 
dominal aorta  may  descend  into  the  Uiac 
fossa  even  as  low  as  the  groin,  as  in  an 
example  reported  by  Letenneur.  Arterio- 
venous aneurisms  of  the  iliac  fossa  are  ex- 
tremely rare,  only  two  cases  having  been 
narrated. 

Treatment. — The  cure  of  iliac  aneurism 
has  been  attempted  (1)  by  compression  ap- 
pHed  to  the  tiunour  itself  or  to  the  vessels 
above  the  point  of  disease ;  (2)  by  Hgature, 
both  distal  and  proximal ;  (3)  by  galvano- 
puncture ;  and  (4)  by  injection  of  perchloride 
of  iron. 

1.  Compression. — Owing  to  the  position 
of  the  iliac  arteries  at  the  back  of  the  false 
pelvis,  the  appHcation  of  pressure,  if  long- 
continued,  is  less  easily  tolerated  by  the 
patient  and  is  attended  with  more  difficulty 
and  danger,  than  in  the  case  of  compression 
of  vessels  in  the  extremities.  The  dangers 
attributed  to  the  operation  are  those  depen- 
dent upon  the  contusion  of  the  peritoneum 
and  viscera  lying  in  front  of  the  vessel. 
It  has  even  been  questioned  by  Mr.  Hohnes 
whether  the  measure  is  not  more  dangerous 
than  ligature  of  the  common  iHac  artery ; 
but  the  statistics,  for  which  we  are  in- 
debted to  the  same  authority  {see  Lancet, 
Oct.  10,  1874),  do  not  lend  countenance  to 
this  view.  Of  ten  cases  of  compression  for 
iliac  and  ilio -femoral  aneurism,  seven  were 
cured.  In  the  other  three  instances  no  bene- 
ficial effect  was  produced,  and  ligature  was 
subsequently  appHed  (in  one  case  to  the 
abdominal  aorta)  with  fatal  results,  but  the 
unfortunate  termination  does  not  appear  to 
have  been  conduced  to  by  the  previous  treat- 
ment. 

The  compression  cannot  usually  be 
maintained  for  more  than  five  or  six  hours, 
even  with  the  aid  of  anaesthetics ;  but  in 
one  case  it  was  applied  for  over  ten  hours, 
and  was  crowned  with  success  just  as  the 
extreme  limits  of  tolerance  were  reached. 
Direct  compression  of  the  aneurism  by 
means  of  a  bandage,  associated  with  the 
appHcation  of  ice,  was  tried  in  one  case  by 
Kaynaud,  in  1835,  and  effected  a  complete 
cure. 

2.  Ligature. — IHac  aneurism  has  been 
treated  by  proximal  deHgation  of  the  ex- 
ternal and  common  iHac  arteries  and  of  the 
abdominal  aorta ;  by  distal  Hgature ;  and  by 
a  modification  of  the  operation  of  Antyllus. 

(a)  The  external  iHac  artery  has  been 
tied  many  times  for  aneurism  involving  the 
lower  part  of  this  vessel  and  the  upper  part 
of  the  femoral  artery.  Of  141  examples  of 
the  operation  coUected  by  Kabe  and  Bar- 
well   (of  which  about  three-fourths  were 
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for  femoral  aneurisms),  31  terminated  fatally 
from  various  causes,  including  secondary 
haemorrhage  (15),  gangrene,  suppuration  of 
sac,  tetanus,  pyaemia,  &c. ;  but  there  is  good 
reason  to  beheve  that  this  mortaHty  would 
be  largely  diminished  by  the  resources  of 
modern  surgery. 

(3)  Ligature  of  the  common  iliac  artery 
was  first  employed  for  ihac  aneurism  by 
Valentine  Mott  in  1827,  and  has  since  been 
frequently  practised,  but  with  indifferent 
success.  Of  36  cases  collected  by  v.  Kiim- 
mell,  only  9  survived  the  effects  of  the 
operation,  the  rest  (75  per  cent.)  dying  from 
secondary  haemorrhage,  peritonitis,  pyae- 
mia, gangrene  of  the  limb,  and  other 
causes.  To  the  list  may  now  be  added 
a  successful  case  by  Stetter.  In  one  case 
recorded  by  Sands  the  patient  recovered 
at  the  expense  of  the  limb,  which  became 
gangrenous  after  the  operation.  The  re- 
sults so  far  are  not  very  encouraging ;  but, 
as  remarked  by  Mr.  Holmes,  there  is  Uttle 
doubt  that,  in  future,  the  procedure  will  be 
rendered  less  fatal  by  the  use  of  antiseptics 
and  drainage,  and  by  the  employment  of 
animal  ligatiu-es. 

(•y)  Ligature  of  the  abdominal  aorta  is 
an  heroic  measure  that  has  hitherto  been 
•uniformly  disastrous.  It  has  been  per- 
formed seven  times,  including  one  case  of 
temporary  deligation,  the  operators  being 
Sir  Astley  Cooper,  James,  Murray,  Mon- 
teiro.  South,  M'Guire,  and  Stokes.  In  the 
case  of  Monteiro,  the  patient  did  not  die 
imtil  the  eleventh  day  after  the  operation, 
when  he  succumbed  to  haemorrhage,  which 
was  afterwards  found  to  proceed  from  an 
aperture  in  the  artery  above  the  ligature. 
This  case,  although  ultimately  a  failure, 
may  be  regarded  as  a  proof  that  the  opera- 
tion is  not  necessarily  fatal.  In  M'Guire's 
case  the  left  ureter  was  included  in  the  loop. 

(S)  Ligature  on  the  distal  side  of  the 
tumour  has  been  performed  four  times,  in 
all  without  success. 

(e)  Ligature  of  the  artery  above  and 
below  the  sac,  followed  by  the  deligation  of 
the  internal  iliac,  which  appeared  to  com- 
municate with  the  aneurism,  was  performed 
by  Syme  with  a  curative  result,  but  the 
operation  has  not  been  repeated. 

3.  Galvano-puncture  was  tried  by  the 
writer  in  1878  in  a  case  of  aneurism  of  the 
external  and  common  iliac.  The  patient, 
a  man  aged  35,  was  the  subject  of  mitral 
and  aortic  vahiilar  disease.  The  tumour, 
fusiform  in  shape,  and  about  the  size  of  a 
large  turkey's  egg,  extended  downwards 
nearly  as  far  as  Poupart's  ligament,  and 
was  in  process  of  rapid  development  during 


the  period  of  observation.  After  a  fruitless 
and  ill-borne  attempt  at  compression,  it 
was  determined  to  essay  galvano-puncture 
in  preference  to  Hgature  of  the  common 
ihac,  as  there  was  reason  to  believe  that 
the  coats  of  that  vessel  were  extensively 
diseased.  Two  needles,  connected  with  the 
positive  and  negative  poles  of  a  Stohrer's 
battery  of  twenty  cells,  were  introduced 
into  the  lower  part  of  the  sac,  and  the 
current  was  maintained  for  three  minutes, 
after  which  the  needles  were  left  in  situ 
for  forty-eight  hours.  No  immediate  effects 
were  apparent,  but  at  the  end  of  the  second 
day  consoHdation  had  evidently  begun,  and 
twenty-four  hours  later  the  impulse  was 
almost  imperceptible.  At  this  time  the 
patient  unfortunately  took  advantage  of 
the  temporary  absence  of  his  attendant, 
and  got  out  of  bed  to  avoid  the  use  of  the 
pan ;  on  the  next  morning  the  pulsation 
was  again  distinct,  and  shortly  afterwards 
regained  its  original  force. 

In  cases  where  the  aneurism  is  super- 
ficial, especially  in  the  iho-femoral  form, 
the  use  of  galvano-puncture  in  association 
with  compression  would  probably  favour 
coagulation  in  a  marked  degree  without 
adding  sensibly  to  the  risks  of  pressure.  It 
is  suggested  that  weU-insulated  gold  or  pla- 
tinum needles,  one  or  more  in  connection 
with  each  pole,  be  introduced  into  the  cen- 
tre of  the  tumour,  and  the  needles,  after  the 
discontinuance  of  the  current,  left  in  place 
for  forty-eight  hours  or  longer,  during  which 
period  the  galvanism  may  be  repeated  if 
necessary.     See  Electrolysis. 

4.  Injection  of  Perchloride  of  Iron. — 
This  measiu-e  was  adopted  in  the  case  just 
cited,  when  the  tumour  was  enlarging  with 
such  terrible  rapidity  that  rupture  appeared 
imminent.  A  drachm  of  diluted  Hq.  ferri 
perchloridi  (1  in  4)  was  injected  into  the 
lower  part  of  the  sac,  while  the  common 
ihac  and  common  femoral  arteries  were 
firmly  compressed.  On  removal  of  the  pres- 
sure thirty  minutes  after  the  operation,  the 
aneurism  was  found  completely  consoli- 
dated. The  limb  was  powerless,  insensible 
to  touch  below  the  level  of  Scarpa's  triajigle, 
blanched,  cold,  and  pulseless,  but  there  were 
no  constitutional  effects  beyond  a  slight  and 
transient  shock.  The  extremity  remained 
in  the  same  condition  day  after  day ;  the 
temperature  was  reduced  by  several  de- 
grees, and  no  indications  of  returning  cir- 
culation could  be  detected ;  nevertheless 
signs  of  gangrene  were  equally  absent,  and 
the  health  of  the  patient  underwent  steady 
improvement.  The  sac  remained  soHd,  but 
was  rather  hot  and  tender. 
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The  patient  was  kept  in  absolute  repose, 
with  the  limb  slightly  flexed  and  enveloped 
in  a  thick  covering  of  cotton  wool.  At  the 
end  of  ten  days,  the  area  of  sensibility  began 
to  extend  downwards,  reaching  nearly  as 
low  as  the  knee,  an  increase  of  the  local 
temperature  was  perceptible,  and  the  con- 
stitutional condition  was  more  satisfactory 
than  at  any  time  since  admission.  On  the 
evening  of  the  sixteenth  day,  a  sudden  and 
apparently  causeless  change  took  place. 
The  patient  became  suddenly  collapsed,  and 
rapid  gangrene  set  in,  spreading  as  high  as 
the  hip.  The  extremity  was  amputated  at 
the  hip-joint  without  loss  of  blood,  and  the 
scanty  and  imperfectly  vitalised  flaps  were 
washed  with  a  strong  disinfectant  solution. 
As  a  result,  the  patient  raUied  to  a  great 
extent  from  his  prostration,  and  for  a  time 
appeared  to  struggle  for  life  with  some 
prospect  of  success ;  but  his  powers  were 
insufficient  to  support  the  profuse  drain 
which  ensued  at  the  seat  of  operation,  and 
he  died  of  exhaustion  ten  days  after  the 
removal  of  the  limb.  No  autopsy  was 
permitted. 

The  termination  of  this  case  was  un- 
fortunate, but  the  results  of  the  two  power- 
ful measures  were  not  wholly  discouraging, 
especially  when  the  extent  of  the  arterial 
disease  and  the  complication  with  a  serious 
cardiac  lesion  are  borne  in  mind.  There  is 
little  doubt  that  had  the  patient  observed 
the  injunctions  strictly  impressed  upon 
him  after  the  galvano-puncture,  a  complete 
cm'e  would  have  been  achieved,  as  in  a  case 
of  axillary  aneurism  that  had  been  treated 
in  the  same  manner  a  few  months  pre- 
viously. The  injection  of  perchloride  of  iron 
produced  an  immediate  consolidation  of  the 
aneurism,  and  although  the  collateral  cir- 
culation was  gravely  compromised,  the  limb 
maintained  a  hopeful  struggle  for  existence 
until  some  accident,  probably  the  occlusion 
of  the  chief  of  the  still  permeable  channels 
by  a  detached  fragment  of  clot,  inflicted  the 
coup  de  grace. 

Amputation  at  the  hip-joint  has  not 
yet  been  suggested  as  a  means  of  treat- 
ment in  ihac  aneurism,  but  the  expedient 
is  perhaps  worthy  of  consideration,  as  an 
alternative  for  ligature  of  the  abdominal 
aorta,  in  cases  where  deligation  of  the  com- 
mon iliac  is  ineligible.  The  removal  of  the 
lower  extremity  would  permanently  lessen 
the  circulation  through  the  diseased  vessel, 
and  would  confer  all  the  immediate  advan- 
tages of  the  distal  ligature.  At  the  same 
time  the  danger  of  the  operation  would  be 
small  compared  with  that  of  the  aortic 
ligature,  while,  in  the  event  of  a  failure  to 


secure  the  desired  result,  the  internal  iliac 
might  be   tied,  and  the  more   formidable 
measure  of  ligature  of  the  aorta  would  re 
main  open  as  a  last  resource. 

William  Anderson. 

ILIAC  ARTERIES.  —  The  Common 
Iliac  Artery  extends  from  the  bifurcation 
of  the  aorta  at  the  left  side  of  the  fourth 
lumbar  vertebra;  the  vessel  then  passes 
downwards  and  outwards  across  the  fifth 
lumbar  vertebra,  until  it  reaches  the  sacro- 
iliac synchondrosis,  where  it  divides  into 
its  terminal  branches — the  external  and  in- 
ternal iliacs. 

Each  common  iliac  averages  two  inches 
in  length,  but  may  vary  from  three-quarters 
of  an  inch  to  three  inches.  There  is  but 
little  difference  between  the  lengths  of  the 
right  and  left  artery.  I.  In  front  of  the 
right  artery  are — the  peritoneima ;  the  ileum 
just  about  to  enter  the  colon  at  the  ileo- 
csecal  valve ;  the  ureter  crossing  just  at 
the  arterial  bifurcation ;  sympathetic  cords 
on  their  way  from  the  lumbar  ganglia  to 
the  hypogastric  plexus ;  the  ovarian  artery 
and  vein  in  the  female.  Behind,  are  the 
meeting  of  the  right  and  left  common  iliac 
veins,  and  the  commencement  of  the  inferior 
vena  cava  in  front  of  the  fifth  lumbar  ver- 
tebra. To  the  outside  is  the  psoas  muscle : 
the  inferior  vena  cava  emerges  from  behind 
it  to  appear  on  the  right.  To  the  inside 
is  the  interval  between  the  two  common 
iliacs,  where  the  left  common  iliac  vein 
crosses,  the  arteria  sacra  media  descendsj 
and  the  hypogastric  plexus  is  found.  II. 
The  left  artery  has — in  front,  the  perito- 
neum, the  ureter,  and  sympathetic  nerves, 
as  on  the  right;  but  the  sigmoid  flexure 
crosses  it  to  become  the  rectum,  with  the 
trunk  of  the  superior  haemorrhoidal  vessels. 
Behind  are  the  fifth  lumbar  vertebra,  and 
the  left  common  Uiac  vein  running  to  the 
inner  side  and  on  a  plane  posterior  to  thai 
of  the  artery.  The  other  relations  are 
almost  identical. 

The  External  Iliac  Artery  extends 
from  the  saero -iliac  synchondrosis  to  Pou- 
part's  ligament.  This  vessel  always  pre- 
sents a  curve  in  the  centre  of  its  course, 
being  the  spot  where  the  flexure  of  the 
vessels  comes  in  the  sitting  posture;  this 
is  sometimes  so  pronounced  that  it  arches 
down  into  the  pelvis.  In  front  of  the 
vessel,  both  right  and  left,  are — the  peri- 
toneum ;  the  ureter  at  the  commencement 
of  the  artery ;  the  vas  deferens  at  the  lower 
end;  the  circumflex  iliac  vein  crosses  the 
artery  beneath  the  vas  deferens,  and  close 
to  the  giving  off  of  the  deep  epigastric  at 
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Poupaxt's  ligament ;  the  genito-crural  nerve 
descends  upon  the  artery.  The  right  artery 
has  the  ileum  crossing  to  become  the  colon, 
the  left  the  sigmoid  flexure  to  become  the 
rectmn.  The  psoas  muscle  is  first  to  the 
outer  side  and  then  at  Poupart's  ligament 
behind  either  artery — i.e.  the  vessel  lies  on 
the  psoas  at  the  groin.  The  vein  on  the 
left  side  is  to  the  inner  side  of  the  artery 
all  the  way  along;  the  vein  on  the  right 
side  is,  at  and  above  Poupart's  ligament,  to 
the  inner  side  of  the  artery,  but  it  then 
crosses  beneath  it  to  reach  the  common 
iHac  vein,  to  form  the  inferior  vena  cava. 

The  Internal  Iliac  Artery  commences 
opposite  the  sacro-iliac  synchondrosis  on 
either  side,  and  drops  down  into  the  pelvis 
in  front  of  that  articulation,  until  it  reaches 
the  upper  border  of  the  great  sacro-sciatic 
foramen,  where  it  divides  into  two  primary 
branches — an  anterior  and  posterior. 

In  front  are  the  peritoneum,  the  ureter, 
and  the  first  stage  of  the  rectum  on  the  left 
side  ;  behind,  the  sacro-iHac  synchondrosis, 
separated  by  the  internal  ih'ac  vein.  The 
external  iliac  vein  also,  on  the  left  side, 
crosses  behind  it  on  its  way  to  form  the 
left  common  iliac.  Externally,  is  the  pelvic 
wall  with  the  obturator  nerve ;  internally, 
the  rectum  and  the  structures  in  the  middle 
line.  The  vessel  touches  the  edge  of  the 
psoas  at  its  commencement,  and  at  its 
ending  the  upper  border  of  the  pyriformis 
muscle. 

Ligation  of  the  External  Iliac. — 
During  the  operation  the  patient  lies  in  a 
recumbent  position,  with  the  shoulders 
raised  so  as  to  relax  the  abdominal  muscles. 

In  choosing  either  a  modification  of 
Abernethy's  or  Cooper's  operation  the  sur- 
geon will  be  guided  by  circumstances ;  and 
when  it  is  uncertain  what  artery  requires 
ligature,  wiU  perform  Abernethy's. 

I.  Abernethy's  Operation. — The  cuta- 
neous incision  on  the  right  side  is  com- 
menced at  a  point  one  inch  above  and 
one  inch  internal  to  the  anterior  superior 
spinous  process  of  the  ilium ;  from  hence 
it  is  carried  downwards  and  forwards  in 
a  curved  direction,  with  the  convexity 
downwards,  for  a  distance  of  four  inches. 
The  incision  ends  haK  an  inch  external 
to  a  point  midway  between  the  anterior 
superior  spinous  process  and  the  sym- 
physis pubis,  and  three  quarters  of  an  inch 
above  Poupart's  ligament ;  on  the  left  side 
the  same  incision  is  made,  but  in  the  re- 
verse direction.  The  structures  cut  through 
are — skin;  superficial  fascia,  with  some 
branches  of  the  superficial  circumflex  iHac 
artery;  there  may  be  much  or  little  fat; 


deep  layer  of  the  superficial  fascia — i.e. 
Scarpa's  fascia ;  the  aponeurosis  of  the  ex- 
ternal obHque  is  nicked  and  its  fibres  se- 
parated ;  the  muscular  fibres  of  the  internal 
obUque  and  the  transversalis  muscles  are 
cut  through,  and  then,  the  transversahs 
fascia  being  exposed,  nicked,  and  raised  on 
a  director  (a  hernial  director  is  safest),  the 
subperitoneal  fat  is  reached.  The  fingers 
should  be  used  to  separate  the  tissues  after 
the  transversaUs  fascia  is  cut.  By  the 
fingers  the  peritoneum,  with  its  contents, 
is  pulled  inwards  until  the  vessel  is  well 
exposed.  Betractors  now  hold  the  margins 
of  the  wound  apart,  the  surgeon  opens  the 
sheath  not  lower  than  one  inch  above  Pou- 
part's ligament,  draws  the  vein  inwards,  the 
genito-criiral  nerve  outwards,  and  passes 
the  Etneurism-needle  from  the  vein  towards 
the  psoas-muscle — i.e.  from  within  out- 
wards. 

Dangers. — (1)  Cutting  too  far  inwards, 
and  thereby  wounding  the  deep  epigastric ;  if 
this  vessel  be  wounded,  tie  it.  (2)  Wound- 
ing the  peritoneum  by  rash  cutting,  or  by 
neglecting  to  use  the  director  properly.  (3) 
Failing  to  find  the  vessel  in  the  usual  posi- 
tion ;  if  it  is  not  normal,  it  will  be  found 
bent  downwards  towards  the  pelvis.  (4) 
Wound  of  the  circumflex  iHac  vein.  (5) 
Including  the  genito-crural  nerve,  giving 
rise,  according  to  observation,  to  tetanus. 
(6)  The  subsequent  dangers  are — gangrene 
of  the  lower  Hmb,  secondary  haemorrhage, 
sloughing  of  the  sac,  tetanus  and  peritonitis. 

II.  When  it  is  known  what  the  exact 
extent  of  the  disease  is  and  where  the  Hga- 
ture  is  to  be  appHed,  Sir  Astley  Cooper's 
operation  may  be  performed.  Make  an  in- 
cision through  the  skin  from  just  external 
to  the  external  abdominal  ring  to  near 
the  anterior  superior  spinous  process  of  the 
iHum.  The  incision  will  be  about  three 
inches  long  and  paraUel  to  the  fibres  of  the 
external  obHque  muscle.  Cut  through  the 
integument,  fasciae,  and  external  obHque,. 
sHtting  it  paraUel  to  its  fibres.  With  the 
director  separate  the  deeper  tissues  from 
Poupart's  Hgament,  drawing  the  spermatic 
cord  and  epigastric  artery  upwards  and 
inwards,  and  the  internal  obHque  and 
I  transversaHs  muscles  upwards  and  out- 
wards. Tear  through  the  transversaHs 
fascia,  when  the  peritoneum  is  raised  by 
both  the  retractors  and  the  vessel  is  seen 
and  secured,  as  in  the  operation  previously 
described. 

Dangers. — (1)  Finding  that  the  disease 
is  of  greater  extent  than  diagnosed,  which, 
on  account  of  the  limited  space  given  by 
the  incision,  makes  it  difficult  to  reach  the 
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sound  artery.     (2)  Wounding  the  deep  epi- 
gastric ;  this  is  to  be  immediately  tied. 

III.  The  so-called  Esmarch's  operation 
is  practically  a  systematised  Abernethy. 

The  Common  Iliac  Artery  is  ligatured 
by  precisely  the  same  incision  as  that  em- 
ployed in  Abernethy's  operation,  only  that 
the  external  limit  of  the  incision  given 
above  is  continued  upwards  towards  the 
cartilages  of  the  ribs  for  a  distance  of  three 
inches.  In  other  words,  an  incision  is  com- 
menced just  in  front  of  the  cartilage  of  the 
eleventh  rib,  and  carried  downwards  and 
forwards  to  one  inch  and  a  half  within 
the  anterior  superior  spinous  process  of 
the  ilium,  and  terminating  by  a  sharp  curve 
inwards  just  above  the  internal  abdominal 
ring.  ■  The  tissues  cut  through  and  re- 
tracted are  the  same  as  those  met  with  in 
Abernethy's  operation.  The  retraction  of 
the  tissues  is  continued  until  the  pulsa-  [ 
tions  of  the  external  iliac  can  be  felt,  when 
the  finger  is  run  upwards,  detaching  the  j 
peritoneum,  until  the  •  common  trunk  is 
reached.  The  needle  is  passed  from  within 
outwards  on  both  sides. 

Dangers. — Wounding  the  peritoneum, 
either  when  cutting  down  on  the  vessel  or 
when  it  is  being  raised.  To  avoid  woimd- 
ing  it  open  the  transversalis  fascia  low  down, 
where  it  is  strongest,  and,  as  the  process  of 
detachment  is  proceeding,  gently  but  firmly 
support  the  parts,  holding  the  peritoneum 
well  out  of  the  way.  During  the  detach- 
ment the  ureter  clmgs  to  the  peritoneum, 
and  is  pulled  inwards  with  it.  See  also 
External  Iliac  Artery  above. 

The  Internal  Iliac  Artery  can  be 
reached  and  ligatured  by  steps  identical 
with  those  employed  for  the  common  iliac. 
Steven  of  Santa  Cruz,  however,  who  first 
tied  the  vessel,  reached  it  by  making  an  in- 
cision five  inches  long  and  half-an-inch  out- 
side of,  and  parallel  to,  the  deep  epigastric 
artery.  Another  incision  has  been  employed, 
but  with  many  evident  disadvantages ;  it  is 
an  incision  practised  by  White,  commencing 
two  inches  to  either  the  right  or  left  of  the 
umbilicus,  according  to  the  side  required, 
and  cutting  downwards  and  inwards  by  a 
curved  incision,  with  its  convexity  towards 
the  ihum,  and  ending  just  above  the  exter- 
nal abdominal  ring.  James  Cantlie. 

IMMOBILITY,  or  absolute  rest,  is  one 
of  the  most  potent  factors  in  the  healing 
process  of  bruised  or  broken,  diseased  or 
wounded,  hard  or  soft  tissues.  As  a  thera- 
peutic principle,  immobOity  underlies  the 
whole  surgical  domain.  It  is  one  of  the 
fundamental  and  most  generally  applicable 


lessons  of  physiological  surgery,  and  one  of 
the  chief  aims  of  surgical  handicraft  and 
mechanics ;  especially  so  in  the  treatment 
of  woimds,  sprains,  and  fractures,  and  of 
articular  diseases.  Eepair  is  in  direct 
proportion  to  rest;  and  the  nearer  this 
approaches  to  immobility,  the  more  per- 
fect will  be  the  work  of  reparative  surgery. 
Physiological  position  and  equable  pressure 
powerfully  contribute  to  immobility ;  but, 
as  a  rule,  this  cannot  be  secured  without 
mechanical  contrivances.  Of  these,  the 
best  and  most  generally  useful  are  moulds 
and  splints,  enclosing  the  joints  above  and 
below  the  point  to  be  immobolised,  sand, 
shot,  and  water-bags,  weights,  pulleys,  and 
swings.  For  the  construction  of  moulds, 
a  great  variety  of  materials  are  available 
— ^millboard,  gutta-percha,  parafl&ne,  and 
poro-plastic  felt,  starch,  dextrine,  silicate  of 
potash,  plaster  of  Paris,  and  strips  or  sheets 
of  wood  and  metal.  The  surgeon's  choice 
must  be  regulated  by  the  exigencies  of  par- 
ticular cases,  and  by  his  opportunities  of 
acquiring  experience  with  different  kinds 
of  materials  and  methods.  Wire  moulds 
are  easy  of  construction,  and  may  be 
made  strong,  yet  light.  Another  simple 
and  efficient  plan  for  immobihsing  a  limb, 
or  the  trunk,  consists  in  padding  well,  and 
then  adding  diagonal  strips  of  moistened 
millboard  or  plastic  felt,  thin  metal  or  deal 
veneer  or  scaleboard.  Bandaging,  lightly 
yet  firmly,  smoothly  and  without  reverses, 
commences  when  the  first  strip  is  laid  on. 
Successive  strips  and  layers  of  bandage 
follow,  until  a  perfectly  fitting  and  com- 
fortable mould  is  constructed,  with  all  the 
strength  possessed  by  alternately  intersect- 
ing spirals.  The  addition  of  gum,  starch, 
chalk,  or  other  solidifiable  material,  over 
the  layers  of  the  apparatus  in  process  of 
construction,  materially  contributes  to  its 
strength.  Rigid  splints  and  moulds,  how- 
ever constructed,  may  often  be  usefully 
combined  with  undulating  suspension,  in 
securing  immobihty ;  illustrating  how  in 
the  treatment,  as  in  the  production,  of  in- 
juries and  diseases,  a  combination  of  causes, 
seemingly,  but  not  essentially,  different, 
may  contribute  to  common  ends.  See 
Position  ;  Pressure  ;  Rest  ;  Suspension. 
Sampson  Gamgee. 

IMMOBILISATION.        See      Immo- 
bility. 

IMMOVABLE    BANDAGES.  —  The 

essential  principle  in  all  the  substances  used 
for  immovable  bandages  is,  that  they  can  be 
applied  in  such  a  soft  and  pliant  state  as 
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to  be  accurately  adapted  to  the  shape 
of  the  part,  and  that,  when  they  have  set, 
they  form  a  firm  and  even  support  for  every 
portion  of  it.  The  most  important  ma- 
terials used  are  bandages  soaked  in  starch, 
dextrine,  plaster  of  Paris,  a  mixture  of  gum 
and  chalk,  glue,  silicate  of  potash  or  soda, 
paraffin  or  bees'  wax ;  coarse  flannel  soaked 
in  plaster  of  Paris;  gutta-percha,  leather, 
and  poro-plastic  felt.  They  are  used  to 
maiatain  accurate  position  and  immobility 
of  broken  bones  and  excised  joints,  to  secure 
perfect  rest  of  diseased  joints,  to  make  spinal 
supports,  to  rectify  deformities  of  joints,  &c., 
and  to  fix  interrupted  metal  splints  in  com- 
pound fractures,  excisions,  &c. 

Some  form  of  immovable  apparatus  is 
usually  employed  as  a  final  support  to 
fi-actures,  but  opinions  differ  with  regard  to 
their  immediate  treatment  in  this  way ;  the 
only  valid  objection  to  it  appears  to  be  the 
danger  of  the  limb  swelling  and  causing  lo- 
calised sloughs  or  gangrene ;  but  if  the  pa- 
tient be  watched  for  a  few  days,  there  need 
be  no  alarm  on  this  score,  for  any  swell- 
ing and  blueness  of  the  toes,  or  pain  from  the 
apparatus,  should  lead  to  its  instant  removal 
and  the  rehef  of  pressure.  There  are,  more- 
over, a  number  of  advantages  resulting  from 
this  method  of  treatment;  perfect  immobility 
is  secured  at  once,  so  that  pain  and  laceration 
of  tissues  resulting  from  muscular  spasm  are 
prevented,  and  the  bones  are  placed  in  the 
most  perfect  condition  for  rapid  union  ;  the 
apparatus  is  so  comfortable  that  it  is  un- 
usual to  have  complaints  of  uneasiness,  even 
fi:om  fidgety  patients ;  the  irksomeness  of 
a  fixed  position  is  obviated,  for  the  patient 
is  able  to  turn  about  when  the  apparatus  is 
set,  and  in  the  course  of  a  few  days  he  is 
able  to  get  up  and  out  into  the  open  air ; 
his  stay  in  hospital  is  much  diminished, 
and,  if  his  occupation  is  suitable,  he  is 
very  quickly  enabled  to  attend  to  it  in  some 
degree. 

Plaster  of  Paris  Bandages. — The  finest 
plaster,  such  as  dentists  and  modellers  use, 
is  required  ;  it  must  be  freshly  prepared,  for 
any  dampness  will  interfere  with  its  '  set- 
ting : '  and,  if  there  is  any  doubt  about  its 
condition,  it  should  be  baked  in  an  oven,  so 
that  it  may  be  again  rendered  fit  for  use. 
The  best  bandages  for  this  purpose  are  made 
of  crinoHne,  the  meshes  of  which  are 
sufficiently  large  to  allow  of  the  plaster 
being  well  ground  into  them,  but  not  large 
enough  to  let  it  fall  through ;  it  is  very  im- 
portant that  the  plaster  be  well  ground  into 
the  meshes,  and  that  any  superfluous  pow- 
der be  rubbed  off,  for  if  left  it  makes  the 
bandage  lumpy.    The  bandages  should  be 


rolled  up  loosely,  and  if  not  used  all  at  once 
they  should  be  placed  in  an  airtight  box,  or 
they  will  quickly  spoil.  If  there  be  no  fear 
of  swelling,  the  limb  should  be  first  covered 
with  a  flannel  bandage ;  but  if  swelling  be  . 
expected,  as  in  a  case  of  recent  fracture, 
cotton  wadding  should  be  used  by  preference, 
as  that  will  yield  a  little  in  the  event  of 
swelling  occurring,  whilst  at  the  same  time 
it  exercises  an  elastic  pressure  on  the  limb, 
and  also  expands  again  as  the  swelling  sub- 
sides. Place  a  bandage  on  end  in  a  basin 
of  warm  water  till  it  is  saturated  and  all 
bubbles  have  ceased  to  rise,  then  squeeze 
out  the  superfluous  water,  and  apply  the 
bandage  by  spiral  and  oblique  turns,  rapidly 
ascending  and  descending  the  limb,  till  the 
whole  is  covered  in.  The  oblique  turns  have 
the  advantage  that  they  lie  quite  evenly, 
without  reverses,  and  run  more  nearly  in 
the  length  of  the  limb,  and  so  ensure  greater 
strength  and  less  Uability  to  transverse 
cracking  of  the  apparatus.  While  one  ban- 
dage is  being  appHed,  another  should  be 
placed  in  the  water  to  soak  ;  as  a  rule,  three 
or  four  thicknesses  of  bandage  will  suffice  ; 
reverses  should  not  be  used,  but  the  final 
layer  may  be  put  on  by  figure-of-eight  turns, 
so  as  to  give  a  neat  appearance  to  the  splint. 
The  whole  apparatus  may  be  smoothed  over 
with  plaster-cream,  but  the  folds  of  the  ban- 
dage should  not  be  effaced  by  it.  If  greater 
strength  be  required,  strips  of  wood  or  per- 
forated tin  may  be  placed  between  the  layers 
of  the  bandage.  If  a  window  be  required, 
the  situation  should  be  indicated  by  some 
contrivance,  and  a  good  one  is  to  take  a 
piece  of  card  of  the  requisite  size,  prick  a 
pin  through  the  centre  of  it,  and  place  it, 
with  the  pin  projecting  outwards,  over  the 
required  spot,  and  as  the  bandages  are  rolled 
over  that  part,  make  the  pin  pass  through 
them  and  stand  off  from  the  surface,  as  an 
indication  of  the  centre  of  the  area  to  be  cut 
out  from  the  plaster  case. 

Bavarian  Splint. — Take  two  pieces  of 
flannel,  long  enough  to  reach  from  the  ham 
to  the  ball  of  the  toes,  and  a  few  inches 
wider  than  the  circumference  of  the  leg, 
stitch  them  together  along  the  middle 
line  for  the  length  of  the  leg,  and  beyond 
this  cut  them  through  in  the  same  lino ; 
put  the  flannel  behind  the  limb,  with  the 
seam  exactly  in  the  middle,  bring  the  inner 
layer  round  and  pin  it  along  the  front  of 
the  leg,  the  dorsum  and  sole  of  the  foot,  so 
as  to  form  a  tightly-fitting  stocking ;  smear 
this  layer  all  over  with  plaster  of  Paris 
cream,  and  before  it  sets,  press  the  outer 
layer,  already  cut  to  the  proper  size,  evenly 
over  it.     When  the  plaster  has  set,  remove 
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the  pins  from  the  inner  layer  of  flannel,  and 
bring  the  borders  of  the  latter  round  the 
edge  of  the  splint  in  front  and  along  the 
sole,  and  stitch  it  to  the  outer  layer.  The 
apparatus  forms  an  accurately-fitting  splint, 
which  can  be  easily  removed  without  in 
any  way  disarranging  the  limb,  as  the 
seam  along  the  back  of  it  acts  as  a  perfect 
hinge. 

Croft's  Splint,  for  the  immediate  treat- 
ment of  fractures  of  the  leg,  consists  essen- 
tially of  two  well-moulded  lateral  splints, 
made  of  coarse  house-flannel,  thoroughly 
soaked  in  plaster  of  Paris  cream  ;  the  flan- 
nel should  be  thoroughly  shrunk,  and  from 
it  four  pieces,  having  the  shape  of  the  pa- 
tient's stocking,  and  long  enough  to  reach 
from  just  above  or  just  below  the  knee  to 
the  middle  of  the  metatarsus,  should  be  cut, 
particular  care  being  taken  that  the  foot- 
piece  is  at  right  angles  to  the  leg-piece,  and 
also  that  the  anterior  border  of  the  latter 
is  a  straight  line.  Arrange  the  four  pieces 
of  flannel  in  pairs — two  for  each  side  of  the 
leg — and  saturate  the  outer  piece  of  each 
with  plaster  a  little  thicker  than  cream,  and 
re-apply  it  to  its  fellow.  The  splints  ready, 
the  patient  should  be  anaesthetised  if  neces- 
sary, the  leg  '  set,'  and  held  in  position  with 
the  foot  at  right  angles  to  the  leg,  the  splints 
appHed  and  fixed  by  simple  plaster  of  Paris 
bandage.  The  apparatus  may  be  easily  cut 
down  the  front,  if  need  be,  the  edges 
trimmed,  and  the  splint  eased  or  tightened 
as  required.  If  a  window  be  needed,  it 
should  be  cut  in  the  flannel  before  it  is 
soaked  in  the  plaster  of  Paris  cream. 

Starch  Bandages  are  used  for  similar 
purposes  to  plaster  of  Paris  ones,  over  which 
they  have  the  advantage  of  lightness,  but 
the  disadvantages  of  requiring  a  longer  time 
to  dry,  and  of  not  forming  so  strong  a  sup- 
port. Prepare  a  bowl  of  hot  '  clear  starch,' 
and  pass  well-shrunk  calico  bandages  through 
it,  and  re-roll  them  ;  nest  envelope  the  limb 
evenly  with  a  layer  of  cotton  wadding,  and 
smear  the  latter  with  starch;  then  take 
pasteboard  splints,  which  have  been  torn  to 
the  requisite  size  and  shape,  steep  them  in 
boiling  water  and  then  in  starch,  and  whilst 
still  hot,  apply  them  to  the  limb  outside  the 
cotton  wool,  and  fix  them  in  position  by  a 
turn  of  bandage  here  and  there.  Let  the 
limb  be  held  in  position,  and  then  apply  the 
starch  bandages,  and,  as  they  are  roUed,  let 
more  starch  be  rubbed  into  them  by  hand, 
or  painted  on  with  a  brush  ;  reverses  should 
be  avoided,  as  they  cause  uneven  pressure, 
and  add  considerably  to  the  difficulty  of 
cutting  up  the  bandages.  When  dry,  the 
starch  apparatus  is  often  too  loose,  and  if  so, 


it  should  be  cut  up  the  firont,  and  the  edges 
pared  and  brought  close  together  by  another 
starch  bandage. 

Paraffin  forms  a  light,  non-absorbent 
splint,  and  has  the  advantage  that  it  can  be 
recovered  from  an  old  splint  by  steeping  it 
in  boiling  water,  when  the  parafi&n  will  rise 
to  the  top  and  soUdify  there  as  the  water 
cools.  *  The  parafiSn  should  melt  at  from 
120°-130°  F.  To  make  a  sphnt  of  it,  ban- 
dage the  limb  with  a  flannel  roller,  and  over 
it  apply  a  few  layers  of  strips  of  flannel 
soaked  in  the  molten  parafl&n.  It  is  best  to 
put  on  the  paraflBn  in  strips,  like  strapping, 
as  it  sets  too  quickly  to  be  appHed  in  a 
continuous  bandage.  Macewen's  method  is 
perhaps  still  better,  and  easier  of  applica- 
tion ;  he  takes  a  piece  of  sheet  cotton-wool, 
cut  so  as  to  ensheath  the  limb  accurately, 
ajid  steeps  it  in  melted  parafifin;  he  then 
applies  a  gauze  bandage  to  the  limb,  ad- 
justs the  paraffin  splint,  and  puts  another 
gauze  bandage  rather  firmly  outside  all. 

Silica,  or  Liquid  Glass,  Bandages  may 
be  kept  ready  for  use  in  bottles  of  the  sili- 
cate solution.  They  '  set '  sufficiently  to 
restrain  movement  in  less  than  an  hour, 
but  require  two  or  three  days  to  harden 
completely ;  they  can  be  easily  removed,  as 
the  silicate  is  soluble  in  water. 

Gum-and-Chalk  Bandages  are  appUed 
in  the  same  manner  as  the  starched  ones, 
over  which  they  have  the  advantage  of 
'  setting '  more  quickly,  and  forming  a  firmer 
splint ;  equal  parts  of  gum  arable  and  pre- 
cipitated chalk  should  be  mixed  up  with 
boning  water,  and  the  bandages  passed 
through  the  mixture  and  re-roUed;  gauze 
bandages  do  very  well. 

Glue  Bandages  form  a  firm  and  elastic 
splint,  which  caji  be  easily  cut  up  about 
twelve  hours  after  appHcation,  and  the  edges 
fitted  with  '  eyelets  '  if  required.  Steep 
some  fragments  of  the  best  French  glue  in 
cold  water  for  a  few  hours,  then  melt  it  in 
the  usual  way,  and  add  one-fifth  part  of 
methylated  spirit,  stirring  the  mixture  well, 
so  as  to  cause  solution  of  the  coagulum 
formed  on  the  addition  of  the  spirit ;  the 
spirit  accelerates  the  hardening  of  the  glue. 
Cotton  bandages  should  be  used  and,  as 
each  one  is  applied,  it  should  be  thoroughly 
brushed  over  with  glue ;  two  or  three  layers 
of  the  bandage  are  usually  sufficient. 

Belton  Pollard. 

IMPACTED  CALCULUS.  See  Stone 
IN  THE  Urethra. 

IMPACTED  FRACTURE.  SeeY^Q. 
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IMPETIGO  {Synon.  Impetigo  conta- 
giosa ;  Porrigo  contagiosa). — The  name 
impetigo  was  formerly  applied  to  certain 
diseases  of  the  skin  attended  with  the  for- 
mation of  pustules;  thus  an  eczema  in 
which  pustules  were  abundant  was  called 
impetigo.  The  pathological  change  seemed 
to  the  older  writers  to  entitle  the  disease  to 
a  change  of  name,  and  the  fact  that  pus- 
formation  is  only  part  of  a  morbid  process 
which  may  occur  in  almost  any  inflamma- 
tory disease  of  the  skin  was  apparently 
overlooked.  In  the  sense  above  indicated, 
the  name  impetigo  does  not  convey  any 
very  clear  idea  of  a  definite  disease  distinct 
from  eczema,  and  therefore  the  name  pus- 
tular eczema  is  to  be  preferred.  Dr.  Duh- 
ring,  of  Philadelphia,  is  the  only  writer  of 
mark  who  describes,  under  the  name  im- 
petigo, *  one  of  the  rarer  skin  diseases  '  dis- 
tinct from  impetigo  contagiosa  and  eczema, 
and  says  '  the  initial  lesion  is  a  perfect  pus- 
tule.' The  writer  of  the  present  article  has 
failed  to  identify  Dr.  Duhring's  impetigo 
with  any  disease  met  with  in  England  ;  in- 
deed, it  may  be  doubted  whether  the  '  initial 
lesion '  in  any  disease  can  be  a  '  perfect  pus- 
tule.' The  late  Dr.  Tilbury  Fox  drew  a 
distinction  between  common  porrigo  and 
impetigo  contagiosa ;  but  the  distinction, 
if  any,  is  one  of  cause  rather  than  of  kind. 
German  writers  of  the  Vienna  school,  on 
the  other  hand,  scarcely  admit  any  form  of 
impetigo  as  distinct  from  eczema ;  the  dis- 
tinction is,  however,  fuUy  recognised  by 
most  American,  English,  and  Continental 
writers,  and  is  certainly  convenient.  The 
name  impetigo  is  gradually  and  rightly  dis- 
placing such  terms  as  porrigo  and  impetigo 
contagiosa,  which  might  with  advantage  be 
dropped  out  of  our  nomenclatm-e. 

Impetigo  is  an  inflammatory  affection 
of  the  skin,  attended  with  a  vesico -pustular 
eruption.  The  vesicles  are  usually  isolated 
or  scattered  in  small  groups  ;  their  contents 
very  quickly  become  puriform,  and  this  is 
followed  by  rupture  of  their  walls  and 
the  formation  of  thick,  light  yellow  scabs, 
which  completely  cover  an  excoriated  sur- 
face ;  the  eruption  is  very  easily  reproduced 
by  inoculation. 

Impetigo  is  a  disease  which  has  given 
rise  to  much  discussion.  Many  writers  on 
the  subject  appear  to  lose  sight  of  the  fact 
that  all  pus,  under  certain  favourable  con- 
ditions, is  capable  of  being  inoculated  with 
the  result  of  producing  more  pus.  The 
fact,  that  the  pus  of  impetigo  is  usually 
more  readily  inoculated  than  other  pus, 
depends  on  the  surrounding  influences  of 
the  case  ;  unfavourable  hygienic  conditions 


are  enough  to  explain  the  difficulty  which 
seems  still  to  puzzle  some  writers.  The 
disease,  though  occasionally  introduced  into 
the  schools  and  families  of  the  well-to-do 
classes,  never  spreads  rapidly,  while  amongst 
the  crowded  poor  of  our  large  towns  it 
quickly  attacks  every  young  rp^ember  of  the 
household. 

Etiology  and  Pathology. — The  causes  of 
impetigo,  are  almost  always  local,  combined 
with  unfavourable  hygiene.  That  the  latter 
is  an  important  factor  is  proved  by  the  fact 
that  the  disease  is  almost  confined  to  the 
poor,  dirty,  and  badly-fed  classes  ;  the  local 
cause  is  pus -inoculation,  the  origins  of 
which  are  very  numerous.  Amongst  the 
best  recognised  may  be  mentioned  super- 
ficial whitlows,  bm-ns,  vaccination  or  any 
slight  wound  that '  gathers  '  or  '  festers,'  as 
non-professional  people  are  in  the  habit  of 
calling  the  formation  of  pus.  But  by  far 
the  most  common  cause  is  pediculi  capitis : 
here  the  lesions  from  scratching  are  nimie- 
rous,  and  the  pus  is  very  easily  transferred 
by  the  nails  to  other  parts  of  the  body, 
especially  to  the  nose  and  corners  of  the 
mouth.  In  aU  cases  the  pus  is  quickly  ab- 
sorbed by  the  lymphatics,  hence  the  rapid 
enlargement  of  the  glands  of  the  neck. 
This  absorption  by  the  lymphatics  plays,  in 
the  opinion  of  the  writer,  an  important  part 
in  the  extension  of  the  disease,  as  it  does 
not  seem  possible  to  explain  the  very  rapid 
and  extensive  eruption  of  pustules,  which 
sometimes  occurs,  on  the  supposition  that 
each  pustule  is  the  centre  of  a  separate  in- 
oculation. The  constitutional  disturbance 
which  often  accompanies  the  disease  also 
seems  to  point  in  the  same  direction. 

Diagnosis. — The  following  points  will 
especially  distinguish  impetigo  from  ordi- 
nary eczema  : — (1)  Each  spot  appears  as  a 
single  vesicle  or  small  group  of  vesicles, 
without  the  surrounding  skin  being  red  and 
inflamed,  very  unlike  the  first  appearance 
of  a  patch  of  eczema ;  (2)  it  is  easily  in- 
oculated ;  (3)  it  is  usually  unsymmetrical 
and  more  distinctly  a  local  affection  than 
eczema ;  (4)  it  is  unattended  with  itching 
unless  complicated  with  pediculi  or  eczema; 
(5)  it  is  almost  entirely  a  disease  of  the 
poor  and  dirty  classes,  and  chiefly  confined 
to  children ;  (6)  the  children  who  suffer 
long  from  it  are  always  pale  and  badly 
nom-ished;  (7)  pediculi  capitis  being  the 
most  common  cause,  it  follows  that  the 
occiput  is  the  most  common  primary  seat 
of  the  disease ;  it  is  thence  transferred  to 
the  nose  and  corners  of  the  mouth  and  to 
other  parts  of  the  body,  or  from  person  to 
person ;    (8)  when  the  occiput  is  affected 
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the  glands  in  the  neck   are   quickly   en- 
larged. 

Treatment. —  Impetigo  of  the  scalp  is 
quickly  cured  by  white  precipitate  ointment, 
which  heals  the  sores  and  at  the  same  time 
removes  the  cause.  On  the  body,  the  best 
local  appHcation  is  a  thick  lotion  made  of 
calamine,  zinc  oxide,  and  lime  water ;  this 
should  be  painted  on  with  a  brush  and 
allowed  to  dry  on,  so  that  a  crust  is  formed. 
If  pus  collects  under  this  crust,  it  should 
be  removed  stnd  the  excoriated  surface 
painted  again '.with  the  lotion;  when  the 
crusts  remain  firmly  attached  the  cure  is 
soon  effected.  .  Tonics,  especially  iron,  are 
useftd.  Egbert  Liveing. 

IMPOTENCE.— Incapacity  for  sexual 
intercourse  must  be  distinguished  from 
sterility,  or  incapacity  for  the  secretion  or 
ejaculation,  at  the  requisite  time,  of  normal 
seminal  fluid.  The  subject  of  sterility  is 
not  necessarily  impotent ;  but  if  we  except 
the  rare  cases  in  which  conception  has 
occurred  without  penetration,  impotence 
involves  sterility. 

Impotence  may  be  congenital  or  ac- 
quired, complete  or  partial,  permanent  or 
lemporary,  and  may  result  from  widely 
different  causes. 

Enlargement  of  the  scrotum,  from  a 
large  irreducible  scrotal  hernia,  or  from  a 
large  hydrocele  of  the  tunica  vaginahs,  or 
from  elephantiasis,  rqay  prevent  copula- 
tion. Malformation  of  the  penis,  such  as 
extreme  epi-  or  hypospadias,  arrest  of 
growth  of  the  external  genitals,  so  that 
they  remain  of  infantile  size  in  adult  life, 
benign  or  malignant  growths  on  the 
penis,  may  also  prevent  it.  Inflammation 
or  suppuration  of  part  of  the  corpus 
spongiosum,  or  of  the  corpora  cavernosa, 
sometimes  results  in  the  formation  of  cica- 
tricial tissue,  by  which  the  penis  may  be  so 
distorted  during  erection  as  to  render  pene- 
tration impossible.  Induration  and  con- 
traction of  the  frenum  may  have  a  similar 
result.  Total  loss  of  the  penis  from  accidenr 
or  disease  necessarily  causes  impotence,  but 
partial  removal  of  the  organ  has  not  this 
effect,  if  enough  be  left  to  allow  of  pene- 
tration. Arrest  of  development  of  the  tes- 
ticles, or  complete  destruction  of  both 
glands  from  accident  or  disease,  will  usu- 
ally be  attended  with  impotence.  In  some 
cases,  however,  of  double  castration,  the 
power  of  copulation  has  been  retained  for 
some  time  after  the  operation.  Partial  or 
complete  defect  of  the  erectile  power  from 
some  abnormal  condition  of  the  central 
nervous  system  is  the  most  usual  cause  of 


impotence.  Erection  is  the  result  of  a 
greatly  increased  supply  of  arterial  blood 
through  the  temporarily  dilated  afferent  ves- 
sels of  the  penis,  combined  with  retarded 
outflow  from  the  organ,  in  consequence  of 
relaxation  of  the  muscular  fibres  in  its 
cavernous  structures,  and  possibly  of  com- 
pression of  the  dorsal  vein  by  fibres  of  the 
accelerator  urinae  muscle.  The  process  is 
controlled  and  regulated  by  nerves  origi- 
nating in  ganglion  cells,  the  so-called  erec- 
tion centre,  in  the  lumbar  portion  of  the 
spinal  cord.  This  centre  can  be  excited 
by  peripheral  stimulation  of  the  afferent 
nerves  of  the  genital  organs,  and  possibly 
by  the  quantity  and  quahty  of  the  blood 
supplied  to  it.  It  is  also  connected,  by 
fibres  in  the  spinal  cord,  with  higher  cen- 
tres in  the  cord  itself  and  in  the  cerebrum, 
by  which  it  can  be  excited  or  inhibited. 
These  centres,  with  their  connecting  fibres, 
and  afferent  and  efferent  nerves,  form  a 
complex  nervous  system,  and  impotence 
from  defect  of  erection,  may  result  from 
disturbance  of  the  due  relation  between  the 
several  parts  of  this  system,  or  from  injury, 
disease,  or  degeneration  of  it. 

Impotence  from  the  condition  of  the 
central  nervous  system  may  be  classified 
as  psychical,  irritable,  and  paralytic. 

Psychical  impotence  results  from  undue 
predominance  of  the  cerebral  inhibiting  cen- 
tres, so  that  erection  does  not  occur.  It  is, 
in  most  cases,  of  only  temporary  duration. 
Newly-married  men  sometimes  find  them- 
selves incapacitated  from  performing  mari- 
tal functions  from  this  cause.  In  those 
who  have  led  chaste  Hves,  it  may  be  due 
to  nervousness  or  great  excitement.  But 
in  cases  where  excessive  venery  or  mas- 
turbation has  been  practised,  the  predomi- 
nant inhibition  may  be  due  to  diminished 
excitability  of  the  lumbar  centre.  Patience, 
and  the  assurance  that  there  is  no  physical 
incapacity,  generally  suffice  to  terminate 
this  unpleasant  condition.  This  form  of 
impotence  is  sometimes  more  persistent, 
but  is  limited  to  attempted  connection  with 
one  individual,  and  is  not  experienced  with 
others.  Such  cases  are  very  rare  ;  but  the 
story  told  by  Herodotus  of  King  Amasis 
and  his  wife  Ladike,  is  corroborated  by 
more  modem  apparently  genuine  instances. 
The  inhibition  in  these  cases  is  probably 
reflex,  and  excited  by  some  peculiarity  in 
the  female. 

In  irritable  impotence  there  is  erection, 
but  of  very  brief  duration,  and  the  semen 
is  ejaculated  before  penetration  has  been 
effected.  There  may  be  varying  degrees, 
and  some  cases   are   on  the  border  line 
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between  impotence  and  sterility.  It  is  due 
to  over-excitability  of  the  nervous  centres, 
and  generally  resiilts  from  habitual  mastur- 
bation or  excessive  venery. 

Paralytic  impotence  may  be  due  to  in- 
jury, disease,  or  degeneration  of  the  ner- 
vous centres.  Blows  upon  the  head,  or 
injuries  to  the  back,  are  sometimes  the 
cause  of  permanent  or  temporary  impo- 
tence, which  can  only  be  explained  by  the 
assumption  of  some  affection  of  the  ner- 
vous system.  Fracture  of  the  spine,  pro- 
ducing paraplegia,  must  necessarily  cause 
impotence.  If  the  injury  to  the  cord  be 
above  the  lumbar  centre,  there  is  usually 
persistent  priapism,  from  hypersemia  or 
irritation  of  the  lumbar  centre,  or  from 
accidental  peripheral  stimulation  in  the 
absence  of  all  inhibiting  control.  But  even 
if  there  be  no  priapism,  reflex  erection 
could  doubtless  be  produced  in  such  cases 
if  the  lumbar  centre  be  intact,  and  cases 
are  recorded  where,  despite  the  paraplegia, 
copulation,  and  even  procreation,  have  been 
effected,  the  man  being,  of  course,  passive 
in  the  transaction.  Diseases  of  the  cere- 
brum and  spinal  cord  may  also  cause  im- 
potence, which  is  sometimes  an  early  symp- 
tom in  locomotor  ataxy. 

Cases  not  infrequently  occur  of  prema- 
ture diminution,  and  ultimately  of  total 
loss  of  virihty,  without  any  symptom  of 
disease  or  history  of  injury.  These  can 
only  be  explained  by  the  assumption  of 
premature  degeneration  of  the  nervous 
centres.  The  duration  of  sexual  life  is  very 
variable,  in  some  being  prolonged  to  ex- 
treme old  age,  in  others  terminating  at  a 
much  earher  period.  The  latter  may  be 
due  to  individual  idiosyncrasy,  but  is  more 
frequently  the  result  of  premature  and  exces- 
sive indulgence  in  venery,  or  of  habitual  mas- 
turbation. Impotence  may  be  a  symptom  of 
general  exhaustion,  temporary  after  acute 
fevers,  or  permanent  in  wasting  diseases, 
such  as  phthisis.  It  is  often  associated 
with  Bright's  disease,  and,  in  varying  de- 
grees, with  diabetes.  Gout  may  induce  it 
temporarily,  and  it  is  often  the  result  of 
disordered  digestion,  especially  if  there  be 
oxaluria  or  phosphuria. 

Lastly,  certain  drugs  are  credited  with 
producing  impotence.  Arsenic,  according 
to  ChEircot,  has  this  effect  when  taken  for 
a  long  time,  but  on  the  cessation  of  its 
use  virility  is  regained.  Opium-eating 
and  excessive  indulgence  in  tobacco  are 
also  said  to  produce  impotence,  probably 
from  their  deleterious  influence  on  the  ner- 
vous and  digestive  systems.  Considering 
the  prevalent  use  of  tobacco  without  such 


results,  there  may  possibly  have  been  some 
special  susceptibihty  to  its  influence  in 
the  cases  where  this  effect  has  been  ob- 
served. 

The  prognosis  with  respect  to  impotence 
must  depend  upon  the  cause,  which  can 
be  ascertained  only  by  careful  inquiry  into 
the  history  and  general  condition  of  the 
patient. 

Treatment. — This  will  vary  with  the 
cause.  When  impotence  is  a  symptom  of 
some  other  disease,  the  appropriate  treat- 
ment for  the  exciting  cause  must  be  pur- 
sued. Impotence  from  mechanical  hin- 
drance, such  as  hernia,  hydrocele,  benign 
tumours,  or  growths,  cicatrices,  and  the 
like,  may  in  some  cases  be  relieved  by 
operative  interference. 

Psychical  impotence,  as  a  rule,  requires 
only  moral  treatment.  In  irritable  impo- 
tence, due  to  previous  excess,  complete 
chastity  of  mind  and  body  for  a  time,  cold 
bathing,  and  suitable  tonics,  will  be  of 
great  service.  Easton's  syrup  of  phosphate 
of  iron,  quinine,  and  strychnia,  is  a  very 
useful  preparation  in  these  cases.  Elec- 
tricity has  been  highly  commended,  and 
the  frequent  application  of  a  constant  cur- 
rent to  the  lower  part  of  the  spine  may  be 
of  service  in  reducing  the  over-excitability 
of  the  Imnbar  centre.  In  persons  of  na- 
turally feeble  power,  so-called  aphrodisiacs, 
such  as  phosphorus  and  the  tincture  of 
cantharides,  are  sometimes  useful ;  but  in 
cases  of  exhaustion  from  excess  they  are 
of  as  little  service  as  would  be  the  spurring 
a  jaded  horse  when  a  long  journey  has  still 
to  be  performed.  In  impotence  from  injury 
to  the  head  or  back,  bUsters  along  the  spine 
have  been  recommended ;  but  the  treat- 
ment is  so  empirical  and  uncertain  in  its 
results,  that  it  is  difficult  to  estimate  in  the 
successful  cases  how  much  may  have  been 
due  to  art,  how  much  to  nature.  Prema- 
ture loss  of  virility,  with  retained  sexual 
desire,  is  especially  troublesome.  Such 
patients  are  usually  hypochondriacal,  and 
sometimes  develop  suicidal  tendencies. 
They  appear  to  regard  copulation  as  the 
only  purpose  of  existence,  and  to  have  lost, 
with  the  ability  to  accomplish  it,  all  in- 
ducement for  living.  Even  in  these  cases, 
chastity  of  thought,  exercise,  cold  bathing, 
and  nervine  tonics  may  effect  some  im- 
provement. But  the  prognosis  is  not  fa- 
vourable, and  the  happiest  result  would  be 
if  they  could  be  induced  to  adopt  Cicero's 
philosophy,  and  regard  their  loss  as  gain. 
'  O  prseclarum  munus  aetatis,  si  quidem  id 
aufert,  quod  vitiosissimum  adolescentiae 
est  1 '  Jeremiah  McCarthy. 
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INCARCERATED    HERNIA. 

Hernia,  Obstructed. 


See 


INCLINED  PLANES  are  appliances 
by  means  of  which  broken  Hmbs  may  be 
supported,  and  displacement  of  the  bones 
prevented  by  relaxing  the  faulty  muscles. 
The  single  inclined  plane  supports  the  lower 
Hmb  with  the  knee  extended  and  the  hip 
flexed,  and  this  has  been  recommended  in 
treating  fractures  of  the  patella ;  it  is  also 
useful  to  support  the  limb  when  the  venous 
circulation  in.it  is  impeded.  The  double 
inclined  plane  is  so  adapted  as  to  support  the 
lower  limb  with  the  knee  and  hip-joints  both 
flexed,  -^hich  position  relaxes  the  psoas  and 
iliacus,  and  prevents  their  traction  on  the 
upper  fragment  in  fractures  of  the  femur 
high  up ;  it  also  relaxes  the  hamstrings 
and  the  calf-muscles,  and  so  removes  much 
of  the  cause  of  displacement  in  fractures 
close  to  the  lower  end  of  the  femur.  The 
apparatuses,  to  which  the  term  inclined  plane 
is  primarily  applied,  are  made  of  wood  ; 
some  of  them  are  made  with  fixed  angles, 
but  others  have  arrangements  by  which  the 
angles  may  be  altered.  As  a  rule  there  are 
no  lateral  supports,  but  Esmarch's  inclined 
plane  is  perforated  by  a  number  of  holes 
into  which  pegs  may  be  placed  ;  when  the 
limb  is  in  position  on  the  inclined  plane, 
pegs  are  placed  in  the  most  suitable  holes  to 
form  a  barricade  all  along  the  limb,  and  so 
prevent  it  from  sHpping  from  its  position. 

Mclntyre's  splmt  and  Hodgen's  suspen- 
sion splint  are  essentially  inclined  planes, 
and  are  more  comfortable  than  the  wooden 
ones  above  described.    Bilton  Pollard. 

INCONTINENCE  OF  URINE,  or 
ENURESIS.— In  this  affection  the  will 
cannot  control  the  action  of  the  bladder, 
and  urine  is  involuntarily  discharged, 
greatly  to  the  annoyance  of  the  patient, 
and  often  seriously  affecting  the  perform- 
ance of  his  or  her  social  duties.  In  these 
cases  the  bladder  is  always  empty,  or  is 
periodically  emptied  by  the  involuntary 
efforts  of  the  patient.  There  is,  however, 
a  condition  known  as  false  incontinence, 
which  it  is  of  great  clinical  importance  to 
distinguish  from  the  true  variety  ;  here  the 
bladder  is  never  really  emptied  but  is 
habitually  fuU  of  urine,  while  the  overflow 
runs  off  and  makes  the  bladder  appear  in- 
capable of  holding  any  water.  Such  cases 
are  at  once  distinguished  by  the  use  of  a 
catheter,  when  the  chronically  retained 
urine  is  drawn  off.  False  incontinence  re- 
sults from  long-standing  urethral  stricture, 
chronic  enlargement   and  other  affections 
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of  the  prostate,  and  from  atony  and  para- 
lysis of  the  bladder.  In  women,  in  addition 
to  atony  and  paralysis  of  the  bladder,  its 
expulsive  power  may  be  seriously  interfered 
with  by  certain  conditions  of  the  uterus, 
notably,  by  prolapse  and  retroflexion  of 
that  organ.  For  the  treatment  of  false  in- 
continence see  Bladder,  Diseases  of  the. 

Men,  women,  and  children  may  all  suf- 
fer from  true  incontinence  of  urine.  In 
men  and  women,  true  incontinence  may 
result  from  defect  in  the  primary  nervous 
centres.  When  this  is  so,  probably  other 
organs  will  be  affected  besides  the  bladder. 
Here  the  surgeon  can  do  but  little.  The 
treatment  must  consist  of  tonics  and  stimu- 
lants, diet,  sea  bathing,  and  the  use  of 
electricity.  Vesical  calculus  may  be  the 
cause  of  constant  dribbling  of  urine ;  in 
which  case  the  stone  is  usually  lodged  in 
the  neck  of  the  bladder.  In  the  same  way 
prostatic  calculus  may  cause  incontinence. 
There  is  a  peculiar  form  of  chronic  enlarge- 
ment of  the  prostate,  where  the  hyper- 
trophy so  affects  the  neck  of  the  bladder 
that  its  action  is  rendered  imperfect  and 
urine  constantly  flows  away,  although  there 
is  absolutely  no  habitually  retained  water. 
Here  the  patient  must  wear  an  india-rubber 
convenience,  and  beyond  careful  attention 
to  the  bowels  there  is  nothing  to  be  done  ; 
fortunately  such  cases  are  of  extreme 
rarity.  At  all  ages,  and  in  both  sexes, 
incontinence  may  follow  severe  injury  to 
the  urinary  apparatus,  the  result  of  kicks, 
falls,  or  tubercular  or  syphihtic  ulceration. 

Incontinence  of  urine,  in  women,  may 
be  caused  by  injury  to  the  neck  of  the 
bladder  or  urethra,  from  the  prolonged 
pressure  of  the  child's  head  during  labour, 
or  from  the  use  of  instruments ;  and 
also  from  operations  undertaken  for  the 
removal  of  stone  from  the  bladder.  In 
certain  of  these  cases,  plastic  operations 
may  be  undertaken  with  some  hope  of 
success.  After  perineal  lithotomy  both  men 
and  boys  occasionally  suffer  from  inconti- 
nence. In  children  this  unfortunate  condi- 
tion appears  to  come  on  quite  independently 
of  the  size  of  the  stone  or  of  the  roughness 
of  the  operation ;  but  in  men  it  appears  to 
have  some  connection  with  the  size  of  the 
stone,  and  the  writer  has  known  it  foUow 
the  operation  of  Uthotomy,  when  the  woimd 
has  required  firm  and  prolonged  plugging 
on  account  of  haemorrhage.  In  these  cases, 
during  the  night  there  is  usually  (except  in 
children)  no  escape  of  urine,  but  in  the  day- 
time there  is  a  constant  leakage,  the  patient 
also  making  urine  naturally  at  regular  in- 
tervals.   An  india-rubber  receptacle  may 
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be  worn,  or  a  napkin  only  if  the  escape  be 
very  slight.  An  attempt  may  be  made, 
but  it  is  rarely  successful,  to  retain  the 
urine  by  means  of  the  pressure  of  a  peri- 
neal pad,  secured  by  a  truss,  or  by  elastic 
shoulder- straps  or  braces. 

Juvenile  Incontinence. — In  children 
there  is  a  special  form  of  urinary  inconti- 
nence, which  deserves  particular  attention. 
The  bladder  appears  to  be  in  a  hyper- 
aesthetic  condition,  and  children  of  all  ages 
and  of  both  sexes  may  pass  urine  involun- 
tarily during  the  night  and  day.  Usually 
it  is  in  the  night  only,  and  the  child  wets 
his  bed  and  is  said  to  suffer  from  nocturnal 
incontinence  of  urine.  During  babyhood 
the  habit  often  escapes  notice,  or  is  looked 
upon  as  almost  natural,  but  as  age  advances 
the  debility  is  found  very  distressing,  and 
sooner  or  later  medical  aid  is  called  in; 
especially  when  the  parent  finds  that  the 
child  is  debarred  from  many  educational 
and  social  advantages.  Generally,  there  is 
nothing  remarkable  about  the  appearance 
of  these  children,  although  often  they  are 
exceptionally  bright  and  intelligent.  Some- 
times, the  habit  has  resulted  from  neglect 
on  the  part  of  the  mother  or  nurse,  who 
has  omitted  to  rouse  the  child  during  the 
many  hours  it  is  naturally  in  bed.  In 
other  cases  the  affection  arises  from  the 
local  irritation  of  intestinal  worms,  from  a 
tight,  long,  and  perhaps  adherent  prepuce, 
or  from  a  too  acid  or  other  morbid  condi- 
tion of  the  urine.  In  most  cases,  however, 
it  is  simply  a  nervous  debility,  either  the  ex- 
pelling muscles  of  the  bladder  are  unduly 
active  or  the  retaining  muscles  are  weak, 
or  there  is  a  want  of  proper  co-ordination 
between  the  two  sets  of  muscles.  As  pu- 
berty arrives  the  weakness  usually,  but  not 
always,  disappears. 

Treatment. — In  the  first  place  see  the 
child  make  water,  and  note  if  there  is  pain 
or  difficulty  in  the  act  of  micturition.  Be 
on  the  look-out  for  symptoms  of  stone,  and 
even  for  retention  of  urine  ;  the  latter  may 
be  suspected  if  there  is  a  suprapubic  tu- 
mour, the  former  if  the  incontinence  is 
diurnal,  and  if  there  is  much  pain  at  the 
end  of  passing  water ;  but,  if  all  appears 
to  be  right,  do  not  distress  the  child 
with  the  use  of  any  urethral  instru- 
ment. In  treating  the  children  of  well-to- 
do  parents,  remember  that  it  is  very  un- 
usual for  them  to  suffer  from  vesical 
calculus.  Next,  examine  the  urine,  look 
for  albumen,  sugar,  pus,  blood,  and  for 
lithates,  as  well  as  earthy  phosphates. 
Very  likely  the  urine  will  be  quite  healthy. 
Inquire  if  red  sand  is  ever  noticed  in  the 


child's  water.  Inquire  also*  about  worms : 
ask  if  any  have  been  seen,  and  if  any  anal 
itching  is  complained  of.  Examine  the 
foreskin;  if  it  is  not  easily  retractable, 
perform  circumcision.  This  operation  is 
universally  desirable,  and,  should  the  in- 
continence persist  afterwards,  the  child  will 
in  every  way  be  in  a  more  advantageous 
condition  than  he  was  before.  If  worms 
are  present  (usually  thread- worms), remove 
them  by  means  of  common  salt  enemata 
and  vermifuge  medicine,  such  as  santonin, 
followed  by  a  brisk  purge.  If  the  urine  is 
habitually  too  acid,  attention  must  be  paid 
to  diet,  and  a  small  dose  of  grey  powder 
given ;  afterwards  a  little  alkaline  medicine 
may  be  administered,  but  aU  diuretic  salts 
must  be  carefully  avoided. 

In  all  cases  the  diet  must  be  regulated. 
The  meals  should  consist  of  breakfast, 
dinner  in  the  middle  of  the  day,  and  supper. 
All  stimulants,  including  tea  and  coffee,  must 
be  absolutely  interdicted.  No  sweetmeats  are 
allowable,  and  certainly  not  much  butcher's 
meat.  Some  have  advised  entire  abstinence 
from  meat  and  even  from  broths,  but  this 
does  not  appear  to  be  necessary.  The  child 
should  live  upon  bread,  vegetables,  fruit  (in 
moderation),  milk,  any  farinaceous  foods, 
butter,  eggs,  fish,  fr^esh  game,  poultry,  and  a 
Uttle  meat.  An  effort  should  be  made  towards 
evening  to  curtail  or  even  to  avoid  all  fluids. 
The  general  habits  of  the  child  must  also 
be  superintended.  He  should  be  warmly 
clothed,  and  the  skin  kept  active  by  plenty 
of  hot  water,  soap,  and  good  rubbing.  His 
Hfe  should  be  a  quiet  one,  aU  excitement  such 
as  is  afforded  by  theatres  and  children's 
parties,  is  to  be  avoided,  and  in  many  cases  a 
diminution  of  the  school  tasks  will  be  advan- 
tageous. In  rare  cases,  the  child  may  be  al- 
lowed to  run  wild  in  the  country  or  at  the 
seaside  for  twelve  months.  All  terrorism  is 
wrong,  and  parents,  nurses,  or  schoolmasters 
using  the  rod  in  such  cases  deserve  a 
hundred  times  the  punislnnent  themselves. 
The  young  patient  should  go  to  bed  early, 
and  should  be  taken  up  the  last  thing  at 
night  and  early  in  the  morning  to  pass  water. 
In  the  daytime  he  should  be  encouraged  to 
hold  his  urme  as  long  as  possible,  and  at 
night  his  bed  shoidd  be  a  hard  one,  and  the 
coverings  not  very  heavy.  He  should  sleep 
on  his  side,  and  not  on  the  back ;  this  is  often 
managed  by  tying  a  knotted  handkerchief 
round  the  waist,  with  the  hard  central  knot 
just  over  the  middle  of  the  back.  The  bowels 
must  if  necessary  be  made  to  act  daily, 
easily  and  gently. 

It  is  surprising  how  much  may  be  done 
by  careful  management,  but  in  many  cases 
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medicines  must  be  resorted  to.  The  drug 
most  in  favour,  and  which  undoubtedly  is  fre- 
quently successful,  is  belladonna  and  its  al- 
kaloid, atropine.  The  tinctiu^e  of  belladonna 
and  the  extract  are  both  used.  Care  should 
be  taken  that  the  drug  is  of  the  very  best 
quality.  It  acts  by  partially  paralysing  the 
bladder.  A  small  dose  should  be  commenced 
with,  three  times  a  day,  and  gradually  in- 
creased, while  its  effects  are  closely  watched, 
so  that  directly  any  symptoms  of  excess  are 
seen,  such  as  dryness  of  throat  and  dimness 
of  vision,  its  ipdreased  administration  may 
be  stayed.  When  the  bladder  is  found  to 
be  controlled  by  this  medicine,  the  dose  is 
not  to  be  further  augmented,  but  the  patient 
should  be  kept  under  its  full  iufluence  about 
a  week,  and  then  the  doses  may  be  gradu- 
ally diminished  until  the  medicine  is  en- 
tirely left  off.  In  the  same  category  come 
the  ordinary  preparations  of  opium  adminis- 
tered by  mouth  or  rectum,  and  also  chloral 
hydrate  and  the  bromides.  The  writer  has 
used  codeia  with  satisfaction.  These  medi- 
cines act  by  diminishing  sensibihty,  and  en- 
able the  bladder  to  become  tolerant  of  urine. 
On  the  other  hand,  in  some  cases  stimulants 
and  tonics  are  useful;  all  the  ferruginous 
preparations,  together  with  strychnia,  can- 
tharides,  and  ergot,  have  been  largely 
used.  It  is  almost  needless  to  say  that  any 
condition  of  the  general  health  requiring 
cod-liver  oil  or  other  special  medicines  must 
be  attended  to.  Counter-irritation  is  some- 
times of  service.  This  is  usually  made  by 
applying  a  large  blister  over  the  sacrum. 
The  blister  may  be  kept  open  by  dressing 
it  daily  with  savin  ointment.  Doubtless 
counter-irritation  is  often  useful,  and  it  is 
advantageous  also  in  an  indirect  way,  for,  if 
applied  over  the  sacrum,  the  sore  place  pre- 
vents the  patient  from  sleeping  on  his  back. 
In  boys  the  passage  of  a  soft  bougie  is 
cften  beneficial,  and  in  both  sexes  as  a  last 
resource  a  mild  solution  of  nitrate  of  silver 
may  be  applied  to  the  urethra.  In  boys 
this  is  done  through  a  small  catheter  passed 
into  the  deep  urethra.  The  solution  at 
first  should  not  be  stronger  than  two  grains 
to  the  ounce  of  water,  afterwards  the 
strength  may  be  gradually  increased  up  to 
eight  or  even  ten  grains.  All  mechanical 
methods  of  closing  the  urethra,  by  means 
of  collodion,  elastic  ligatures,  &c.,  are  not 
recommended.  In  conclusion,  it  may  be 
remarked  that  these  cases  are  often  very 
obstinate,  and  unless  there  is  strict  attention 
to  details  in  the  treatment,  it  had  better 
not  even  be  attempted,  so  far  as  the  credit 
of  the  practitioner  is  concerned. 

G.  BucKSTON  Browne. 


INDURATION,  in  the  majority  of 
cases,  is  the  sequel  of  inflammation.  It 
then  varies  directly  as  the  chronicity  and 
inversely  as  the  activity  of  the  exudation. 
But  the  constitutional  state  of  the  patient 
and  the  intrinsic  nature  of  the  disease  are 
very  important  factors  in  fashioning  the 
final  result.  In  strumous  enlargement  of 
the  lymphatic  glands,  the  degree  and  dis- 
tribution of  the  induration  change  with  the 
sequence  of  phases  of  the  morbid  process. 
At  first  the  hardening  is  diffused,  then  it 
gives  way,  in  the  centre  of  the  rjland,  to  the 
softening  of  suppuration  or  caseation,  whilst 
finally,  the  pultaceous  debris  not  seldom 
becomes  impregnated  with  lime  salts,  and 
a  nodule  of  chalky  or  stony  density,  sur- 
rounded by  close-grained  cicatricial  tissue, 
is  the  abiding  mark  of  the  previous  disease. 

Again,  there  are  some  maladies,  mostly 
of  a  specific  nature,  like  syphilis,  diphthe- 
i  ritic  croup,  and  croupous  pneumonia,  in 
I  which  the  exudation  is  highly  fibrinous. 
The  comparative  induration  of  different 
venereal  sores  is  a  valuable  aid  to  their 
diagnosis.  It  is  not  alone  in  the  primary 
lesion  of  syphilis  that  the  induration  is  so 
marked.  The  same  holds  good  as  regards 
the  swelling  of  the  lymphatic  glands — in- 
dolent bubo. 

Induration  is  one  of  the  changes  inci- 
dental to  old  age :  thus  the  cranial  bones 
become  thicker  and  more  compact  from 
ossific  deposit,  and  the  parenchymatous 
organs — e.g.  the  brain — are  subject  to  over- 
growth of  interstitial  tissue.  The  terms 
sclerosis,  fibrosis,  and  cirrJiosis  are  em- 
ployed to  indicate  indurating  processes, 
which  in  former  times  were  considered  as 
inflammatory,  but  are  now  regarded  as 
simple  fibroid  substitution — a  distinction 
almost  without  a  difference.  Familiar  ex- 
amples are  furnished  by  the  so-called  '  gin- 
drinker's  liver '  and  by  the  sclerotic  lesions 
of  the  spinal  cord — posterior,  lateral,  an- 
nular, insular,  &c. 

It  may  be  stated  generally  that  the 
firmer  the  tissue  in  its  natural  state,  the 
gi-eater  is  the  induration  of  disease :  take, 
e.g.,  epitheHoma  of  the  skin,  lip,  or  tongue, 
and  a  periosteal  node  in  which  ossification 
of  the  inflammatory  neoplasia  is  a  frequent 
event. 

The  condition  known  as  solid  oedema 
follows  diffuse  thrombosis  of  the  veins  and 
blocking  of  the  lymph  paths.  It  is  slow 
to  disappear,  and  in  marked  cases,  where 
many  vessels  are  obhterated  by  organised 
clots,  there  is  permanent  induration  and 
enlargement  of  the  part.  The  resistance  to 
pressure  in  phlegmasia  alba  dolens  may  be 
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compared  with  the  easy  pitting  in  serous 
cedema  from  renal  or  cardiac  disease. 

The  degree  of  the  indm:ation  aids,  as 
before  said,  in  the  differential  diagnosis  of 
venereal  sores.  It  is  likewise  called  into 
requisition  when  a  doubt  exists  as  to  the 
cancerous  or  syphiHtic  nature  of  an  ulcer 
of  the  tongue.  In  each  there  is  hardness 
due  to  inflammation,  but  in  cancer  there  is 
added  that  from  corni-flcation  of  the  epithe- 
lial ceUs.  A  periosteal  node  is  simulated 
by  erythema  nodosum,  but  the  former  is 
much  the  harder  of  the  two. 

Again,  a  locahsed  indurated  swelling  in 
the  breast  may  be  a  scirrhus,  an  adeno- 
hbroma,  or  a  chronic  abscess.  Apart  from 
other  considerations,  the  greater  the  in- 
duration the  stronger  is  the  probability  of 
its  being  mahgnant.  The  author's  expe- 
rience, however,  leads  him  to  the  conclu- 
sion that  too  great  a  value  is  given  to  this 
sign  in  the  diagnosis  of  mammary  tumours. 

Treatment. — ^Very  little  can  be  done  for 
non-inflammatory  induration,  and  the  more 
chronic  the  latter  the  less  is  the  chance  of 
success.  The  indications  for  treatment  are — 
(1)  to  remove  the  cause ;  (2)  to  administer 
absorbents,  such  as  mercury  and  iodide  of 
potassiima ;  (3)  to  apply  well-directed  con- 
tinuous pressure. 

In  the  limbs  a  Martin's  bandage  will  do 
good  service.  For  enlarged  indurated  glands 
in  the  neck  the  patient  should  be  directed 
to  lie  down  for  a  few  hours  each  day,  with 
bag  containing  from  two  to  six  ounces  of 
shot  placed  over  the  swelling. 

Augustus  J.  Pepper. 

INFARCT.     See  Embolism. 

INFLAMMATION.— The  process  of 
inflammation  may  be  defined  as  the  suc- 
cession of  changes  which  occur  in  a  Hving 
tissue  when  it  is  injured,  provided  that  the 
injury  is  not  so  severe  as  at  once  to  destroy 
its  structure  and  vitality  ;  the  extent  of  these 
changes  depending  on  the  length  of  time 
and  the  energy  with  which  the  cause  acts. 
For  experimental  purposes  inflammation  is 
usually  induced  by  the  apphcation  of  an 
irritant ;  and  if  we  look  at  a  part  under  the 
microscope  in  which  inflammation  has 
been  set  up  in  this  way,  two  sets  of  phe- 
nomena are  witnessed — the  earlier,  which 
appear  to  have  their  seat  in  the  blood- 
vessels, and  the  later,  in  which  changes  in 
the  tissue  are  most  marked. 

In  looking  at  the  early  phenomena  of 
inflammation  we  have  to  remark  two  things 
— viz.  disorder  of  the  circulation  and  trans- 
udation of  certain  of  the  contents  of  the 
blood-vessels.     Before  proceeding  to   con- 


sider these,  it  will  be  weU  to  recall  some  of 
the  facts  with  reggird  to  the  normal  circu- 
lation, especially  as  witnessed  in  the  web  of 
the  frog's  foot.  On  looking  at  the  norma] 
circulation  in  the  frog's  web,  one  sees  the 
arteries,  veins,  and  capillaries,  the  arteries 
being  considerably  smaller  than  the  accom- 
panying veins,  and  constantly  varying  in 
cahbre,  not  synchronously  with  the  heart's 
action  but  independently  of  it.  The  blood 
is  also  seen  to  be  circulating  with  great 
rapidity,  the  corpuscles  passing  with  ease 
through  the  capillaries,  and  showing  no 
tendency  to  accumulation  or  adhesion  either 
to  one  another  or  to  the  walls  of  the 
vessels.  Further,  the  flow  is  apparently  a 
steady  one,  and  it  is  impossible  to  teU  from 
observation  of  the  circulation  when  the 
systole  of  the  heart  occurs.  In  the  frog's 
foot  one  also  sees  the  pigment-cells  in  the 
skin  and  around  the  vessels.  The  pigment 
consists  of  minute  granules,  suspended  in 
the  protoplasm  of  the  cells,  and  the  cells 
are  large  bodies  with  numerous  branches 
which  anastomose  freely  with  each  other. 
It  is  by  means  of  these  pigment-ceUs  that 
the  frog  changes  its  colour.  When  the 
frog  becomes  dark,  the  pigment  leaves  the 
body  of  the  cell,  and  becomes  diffused 
throughout  the  branches.  When  the  frog 
becomes  Hght,  or  when  it  dies,  the  pig- 
ment-granules collect  in  a  dense  mass  in 
the  centre  of  the  cell.  Between  these  two 
extremes  there  are  aU  sorts  of  gradations. 
The  extreme  change  is  a  reflex  occurrence, 
the  optic  nerve  being  the  afferent  one,  and 
variations  in  the  distribution  of  the  pigment 
are  constantly  occurring  in  health. 

If  the  mesentery  of  a  frog  is  spread  out 
and  placed  under  the  microscope,  the  early 
phenomena  of  inflammation  may  be  ob- 
served in  it  as  the  result  of  the  exposure  to 
the  air.  The  first  change  seen  is  a  dilata- 
tion of  the  arteries,  which  begins  immedi- 
ately and  is  progressive,  the  diameter  of 
the  artery  often  ultimately  exceeding  that 
of  the  vein ;  the  normal  variations  in 
calibre  also  cease.  In  some  instances,  after 
apphcation  of  an  irritant  to  a  frog's  web, 
a  preliminary  contraction  is  observed  ;  but 
this  seems  to  depend  on  the  nature  of  the 
irritant  employed,  alkalies,  tartar  emetic, 
and  corrosive  sublimate  being  those  espe- 
cially followed  by  this  preliminary  contrac- 
tion. By-and-by  the  veins  also  dilate.  At 
the  same  time,  the  rapidity  of  the  move- 
ment of  the  blood  increases  in  the  first 
instance.  This  is,  of  course,  the  converse 
of  a  mere  physical  effect,  for,  supposing  the 
capillary  resistance  to  remain  the  same, 
dilatation  of  the  vessels  would  be  accom- 
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panied  by  decrease  instead  of  increase  of 
rapidity.  This  acceleration  only  lasts  a 
short  time,  however,  for  the  rapidity  of  the 
circulation  soon  becomes  slower  than  nor- 
mal, the  individual  corpuscles  being  readily 
recognised.  This  slowing  is  seen  to  be  due 
to  the  fact  that  the  corpuscles  now  find 
difficulty  in  passing  through  the  vessels, 
more  especially  through  the  capillaries, 
from  the  tendency  they  have  acquired  for 
adhering  to  one  another  and  to  the  walls 
of  the  vessels.*  This  leads  to  heaping  up 
of  the  corpuscles  in  the  capillaries.  The 
effect  of ,  the  systole  of  the  heart  can  be 
seen,  and  very  soon  complete  stagnation 
occurs.  This  is  termed  inflammatory 
stasis.  This  stasis  only  occurs  in  the  part 
on  which  the  irritant  has  acted  most  in- 
tensely ;  in  its  immediate  neighbourhood 
the  circulation  is  going  on  with  difficulty, 
while  around  the  inflammatory  area  there 
is  dilatation  of  the  vessels  and  increased 
rapidity  of  flow. 

These  phenomena  have  been,  at  various 
times,  attributed  to  the  dilatation  of  the 
vessels,  to  changes  in  the  blood,  or  to 
changes  in  the  tissues.  Dilatation  of 
vessels  alone  will  not  give  rise  to  stasis,  as 
can  be  seen  by  division  of  the  sympathetic 
nerve  in  the  neck  leading  to  dilatation  of 
the  vessels  of  the  ear,  but  to  none  of  the 
other  phenomena  of  inflammation.  The 
dilatation  is,  in  the  first  instance,  a  purely 
functional  phenomenon  developed  through 
the  nervous  system,  and  often  affects  a 
wider  area  than  the  inflamed  part,  as  seen 
in  the  inflammatory  blush.  As  regards 
the  second  point,  there  is  no  change  in  the 
blood,  and  no  increased  adhesiveness  of  the 
corpuscles  drawn  from  the  inflamed  area 
over  those  taken  from  other  parts  of  the 
circulation.  Further,  if  the  margin  of  the 
area  of  stasis  is  watched,  it  will  be  seen  that, 
as  the  corpuscles  pass  out  of  the  inflamed 
aarea,  their  tendency  to  adhere  ceases,  and 
they  pass  on  in  the  healthy  blood-vessels  as 
readily  as  do  the  other  corpuscles.  It  will 
also  be  observed  that  the  corpuscles  of  fresh 
portions  of  blood,  as  they  pass  into  the 
inflamed  area,  acquire  this  same  tendency 
to  adhere,  a  tendency  which  they  lose  again 
on  passing  into  the  healthy  vessels.  Further, 
as  only  one  small  portion  of  the  blood  was 
acted  on  by  the  irritant  used,  the  blood 
which  is  present  in  the  area  of  stasis  can- 
not be  that  which  was  acted  on  by  the 
irritant.  That  the  irritant  itself  does  not 
necessarily  affect  the  blood  is  shown  by 
the  fact  that,  if  chloroform  is  applied  to  the 
web,  inflammation  and  stasis  result,  whereas 
chloroform  added  to    blood  prevents  the 


adhesion  of  the  blood-corpuscles.  And  also, 
after  pinching  a  part,  inflarmnatory  stasis 
follows,  although  there  can  be  no  action  on 
the  blood. 

We  must  therefore  conclude  that  the 
cause  of  the  slowing  of  the  current  and  of 
the  ultimate  stasis  is  some  alteration  which 
the  tissues  have  undergone,  and  that  the 
corpuscles,  when  they  pass  into  the  injured 
area,  there  acquire  the  tendency  to  adhere. 
Experiments,  carried  on  by  Sir  Joseph 
Lister,  have  shown  that  the  walls  of  healthy 
vessels  differ  from  ordinary  sohds  in  having 
no  tendency  to  permit  coagulation ;  but 
when  the  walls  become  unhealthy  this 
power  is  lost,  and  there  is  a  tendency  to 
coagulation  when  the  blood  comes  in  con- 
tact with  them,  just  as  when  it  touches  any 
ordinary  soUd.  In  further  explanation  of 
these  phenomena,  the  study  of  the  pigment- 
ceUs  shows  that  this  state  of  the  waUs  of 
the  vessels  is  a  condition  closely  allied  to 
death  of  the  part,  but  recoverable — a  sus- 
pension of  the  functions  of  the  tissue. 
When  death  of  the  pigment-cells  occurs, 
the  pigment  becomes  completely  concen- 
trated; this  is  the  constant  post-mortem 
change.  When,  however,  an  irritant  is 
appHed  of  sufficient  strength  to  cause  in- 
flammation, the  pigment  instantly  ceases 
to  move,  and  remains  in  the  state  in  which 
it  was  when  the  irritant  was  apphed, 
although  the  frog  may  afterwards  change 
its  colour  elsewhere. 

We  now  come  to  the  second  series  of 
changes  which  occur  in  the  early  stages  of 
inflammation — viz.  the  exudation  of  liquor 
sanguinis  and  corpuscles.  It  has  been 
demonstrated  that  white  corpuscles  can 
move  by  shooting-out  processes,  in  the 
same  way  as  amoebae  do,  and  they  also 
resemble  amcebae  in  taking  up  granules 
into  their  interior.  This  double  property 
may  be  demonstrated  by  a  very  simple 
experiment.  Introduce  finely-divided  cin- 
nabar into  the  dorsal  lymph-sac  of  a  frog, 
and  then  put  in  the  dead  cornea  of  some 
animal.  If  the  cornea  is  removed  in  a 
few  days,  it  will  be  found  that  it  has  be- 
come infiltrated  with  leucocytes  containing 
granules  of  cinnabar,  thus  proving  that 
the  leucocytes  have  come  fi-om  the  lymph- 
sac,  and  must  have  got  into  the  cornea  bj' 
some  method  of  locomotion. 

If  the  centre  of  a  cornea  is  cauterised 
with  nitrate  of  silver,  the  whole  cornea  will 
in  a  few  days  become  more  or  less  opaque, 
and  this  opacity  will  be  found  on  examina- 
tion to  be  due  to  the  presence  of  numbers 
of  leucocytes.  If,  however,  the  eye  be 
examined  one  or  two  days  after  the  cauter- 
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isation,  the  opacity — i.e.  the  leucocytes — will 
be  seen  in  the  form  of  a  ring  round  the 
margin  of  the  cornea,  this  ring  later  on 
spreading  to  the  centre.  If  cinnabar  was 
introduced  into  the  lymph-sac  before  the 
cornea  was  cauterised,  it  will  be  found  that 
a  certain  small  proportion  of  the  corpuscles 
in  the  cornea  contain  particles  of  cinnabar. 
If  the  cinnabar  was  injected  into  the  blood- 
stream instead  of  into  the  lymph-sac,  the 
number  of  corpuscles  containing  particles 
will  be  found  to  be  much  greater.  Hence, 
it  is  clear  that  part  at  least  of  the  leucocytes 
found  in  the  cornea  came  from  the  lymph- 
sac  or  from  the  blood-vessels,  and  as  every 
white  blood-corpuscle  would  not  take  up 
the  cinnabar,  it  is  probable  that  the  number 
of  corpuscles  which  have  come  from  the 
blood  is  much  greater  than  the  number  of 
those  which  contain  cinnabar. 

How  did  these  corpuscles  get  from  the 
blood-vessels  into  the  cornea  ?  They  passed 
out  through  the  walls  of  the  capillaries 
and  smaller  veins.  This  process  has  been 
seen  to  take  place  in  the  mesentery  of  the 
frog.  If  the  mesentery  is  spread  out  on 
a  glass  plate,  inflammation  occurs  as  the 
mere  result  of  the  exposure  to  the  air,  and 
the  whole  process  may  be  watched.  The 
dilatation  of  the  arteries  and  the  subse- 
quent slowing  of  the  blood-stream  are 
well  seen.  If  now  we  observe  a  smaU  vein, 
we  see  the  following  phenomena.  As  the 
circulation  becomes  slower  the  individual 
corpuscles  may  be  recognised,  and  it  will 
be  found  that,  while  the  red  corpuscles  flow 
more  or  less  in  the  centre  of  the  current, 
the  white  corpuscles  roU  along  the  wall  of 
the  vessel,  often  adhering  for  a  time,  and 
then  being  ultimately  detached  and  swept 
on,  to  stick  again  at  another  part.  By-and- 
by,  as  the  result  of  this  tendency  of  the 
white  corpuscles  to  stick  to  the  wall  of  the 
vessel,  they  begin  to  collect  in  numbers,  so 
that  the  vein  becomes  lined  with  a  layer  of 
these  bodies,  which  remain  almost  motion- 
less. If  now  the  outer  part  of  the  wall  of 
the  vessel  be  watched,  minute,  colourless, 
button-shaped  elevations  will  be  seen  to 
spring  out,  as  if  they  were  buds  from  the 
wall.  These  increase  gradually  tiU  they 
become  hemispherical,  and  at  last  a  pear- 
shaped  body  is  seen,  the  stalk  of  which  is 
attached  to  the  surface  of  the  vein ;  gra- 
dually this  mass  of  protoplasm  becomes 
completely  detached,  shoots  out  processes, 
and  moves  on  into  the  tissue.  This  migra- 
tion of  white  corpuscles  does  not  occur  in 
the  arteries,  but  is  very  rapid  in  the  capil- 
laries, from  which  red  corpuscles  have  also 
been  seen  to  escape. 


While  this  is  going  on,  the  fluid  con- 
tents of  the  blood-vessels  also  pass  out,  as 
the  result,  apparently,  of  a  leaky  condition 
of  the  walls  of  the  vessels,  and  not,  as  at 
one  time  supposed,  on  account  of  increased 
attraction  on  the  part  of  the  tissues.  The 
fluid  part  soon  coagulates  in  the  tissue,  or 
on  free  surfaces,  and  this  coagulated  Hquor 
sanguinis,  with  entangled  leucocytes,  forms 
the  lymph  which  glues  the  cut  surfaces  of 
wounds  together,  and  which  is  seen  on  the 
surface  of  serous  membranes. 

Up  to  this  time  the  original  structure  of 
the  tissue  is  still  apparent ;  but  if  the  pro- 
cess goes  on  longer,  changes  occur  which 
result  in  the  disappearance  of  the  structure 
of  the  part  and  its  replacement  by  a  ne\\ 
tissue,  which  is  called  granulation-tissue. 
This  name  is  given  to  the  tissue  because  its 
structure  is  of  the  same  elementary  charac- 
ter as  that  of  the  granulations  seen  on  the 
surface  of  wounds,  consisting  simply  of  a 
mass  of  roundish  cells  adliering  to  each 
other  (i.e.  embedded  in  an  apparently  ho- 
mogeneous matrix)  and  of  elementary  blood- 
vessels. It  does  not  matter  what  the  tissue 
is,  or  how  complex  the  structure  of  the 
organ  in  which  the  inflammation  occurs; 
provided  the  disease  has  lasted  long  enough, 
the  special  structure  of  that  tissue  or  organ 
disappears  and  its  place  is  taken  by  granu- 
lation tissue.  The  question  now  arises, 
Whence  does  this  new  tissue  come,  and 
why  has  the  original  structure  disappeared  ? 
As  we  have  already  seen,  numerous  white 
blood-corpuscles  pass  out  of  the  blood- 
vessels during  the  early  stages  of  inflam- 
mation, and  some  hold  that  these  are  the 
only  source  of  the  cells  found  in  granula- 
tion-tissue. This  view  seems,  however, 
exaggerated  and  difficult  to  reconcile  with 
various  facts,  and  therefore,  while  we 
admit  that  it  is  probable  that  leucocytes  or 
their  progeny  form  part  of  the  cells  of 
granulation  tissue,  we  find  that  these  have 
other  and  perhaps  more  proHfic  sources. 

Irritate  cartilage  by  passing  a  seton 
through  it,  and  the  following  changes  will 
be  observed  to  occur.  At  a  point  far  re- 
moved from  the  source  of  irritation,  it  will 
be  seen  that  the  cartilage-cells  become 
larger  and  the  protoplasm  more  abundant. 
The  nucleus  then  divides,  both  portions 
remaining  still  surrounded  by  the  same 
mass  of  protoplasm.  The  protoplasm  then 
divides,  and  thus  we  have  two  cells  instead 
of  one,  each  of  which  excretes  around  it- 
self a  cartilaginous  capsule.  Nearer  to  the 
injury  we  find  that  this  division  of  ceUs 
inside  the  mother  capsule  has  continued, 
till  a  large  number  of  young  cells  have 
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accumulated  in  it ;  but  these  have  lost  tlio 
property  of  excreting  cartilage  around  them, 
and  they  have  also  become  rounder  so  as  to 
resemble  leucocytes.  While  this  multipli- 
cation of  cells  is  taking  place  inside  the 
capsule,  its  wall  is  dilating,  and  the  inter- 
capsular  cartilaginous  substance  is  disap- 
pearing. At  length  we  find  that  these 
enlarged  capsules  have  opened  into  each 
other  and  on  tlje  surface,  where  the  cells 
form  gi-anulation  tissue  in  which  embryonic 
vessels  appear.  In  this  case,  as  cartilage  is 
devoid  of  blood-vessels,  and  as  no  channels 
are  as  yet  known  by  which  leucocytes 
could  penetrate  into  it,  we  must  conclude 
that  the  granulacion-tissue  has  been  formed 
from  the  cartilage -cells.  Similar  facts  have 
been  stated  as  to  other  non-vascular  tissue, 
such  as  the  cornea,  but  there  the  matter  is 
doubtful.  Changes  have,  however,  been 
observed  in  the  endothelial  cells  lining  the 
great  omentum  in  adult  animals,  which 
seem  to  point  to  their  hypertrophy  and 
development  into  round  cells. 

In  vascular  tissues,  multipHcation  of 
the  tissue-cells  has  also  been  described.  In 
the  case  of  the  subcutaneous  cellular  tissue 
the  connective  tissue  cells  hypertrophy,  the 
fat  disappears  from  the  fat-cells,  the  nucleus 
divides,  and  several  cells  are  formed  in  the 
original  fat-capsule.  While  these  changes 
are  going  on  in  the  cells,  the  fibres  of  the 
connective  tissue  become  soaked  with  fluid, 
less  apparent,  and  ultimately  disappear. 
The  walls  of  the  vessels  also  undergo 
changes,  the  cells  constituting  them  be- 
come swollen,  their  nuclei  more  apparent, 
and  they  soon  subdivide,  the  process  ending 
in  the  complete  disappearance  of  the  old 
vessels  or  in  the  formation  of  new  ones. 
Similar  changes  have  been  described  in  in- 
flammation of  muscle ;  the  fixed  corpuscles 
of  the  fibre  sheaths  and  the  cells  of  the 
connective  tissue  between  the  bundles 
of  fibres  undergoing  multiplication,  the 
muscular  tissue  ultimately  disappearing, 
and  being  replaced  by  granulation  tissue. 
That  the  new  cells  are  formed  in  this  way 
is  often  evident  from  their  arrangement  in 
rows  corresponding  with  the  position  of  the 
muscular  bundle. 

It  thus  appears  that  one,  and  perhaps 
the  chief,  source  of  the  cells  which  consti- 
tute granulation-tissue  is  from  proliferation 
of  tho  connective-tissue  cells  of  the  part ; 
but  at  the  same  time  it  cannot  be  denied 
that  some  are  either  white  blood  corpuscles 
which  have  passed  out  of  the  vessels  or  are 
derived  from  them.  The  young  vessels  are 
probably  formed  in  the  same  manner  as  in 
the  embryo. 


Besulta  of  Inflammation. — 1.  Exuda- 
tion.— In  all  inflammations  there  is  exuda- 
tion, but  it  varies  much  in  character.  As 
a  rule,  exudations  are  fibrinous.  The  Uquor 
sanguinis  escaping  from  the  vessels  con- 
tains  large  quantities  of  fibrinogen,  and, 
meeting  with  the  fibrinoplastic  substance 
and  the  ferment  contained  in  the  tissues, 
more  especially  in  the  cells,  it  coagulates. 
At  the  same  time,  the  white  corpuscles  also 
pass  out  of  the  vessels,  and  it  is  this  coagu- 
lated liquor  sanguinis,  with  entangled  cor- 
puscles, which  is  known  as  lymph.  In 
some  instances  these  exudations  are  of  a 
mucous  character,  as  in  joints,  and  this 
mucin  coagulates  on  the  surface.  On 
serous  membranes  the  lymph,  which  also 
contains  a  little  mucin,  forms  layers  on  the 
surface,  and  this  goes  by  the  name  of 
croupous  exudation.  This  croupous  exuda- 
tion also  occurs  in  the  lungs  in  croupous 
pneumonia,  but  it  is  not  the  same  as  the 
false  membranes  which  form  in  croup, 
which  apparently  do  not  contain  fibrin, 
but  consist  mainly  of  epitheUal  cells  sol- 
dered together. 

2.  Resolution. — Complete  resolution  can 
only  occur  at  an  early  period  in  inflamma- 
tion, before  the  changes  in  the  tissue  have 
taken  place.  When  resolution  occurs,  the 
stasis  disappears,  the  tendency  to  slowing 
of  the  circulation  and  adliesion  of  the  cor- 
puscles diminishes  and  finally  ceases,  the 
effused  and  coagulated  liquor  sanguinis  be- 
comes granular,  and  is  removed  by  the 
lymphatics,  and  the  white  corpuscles  which 
have  passed  out  of  the  vessels  either  re- 
enter them,  or  pass  into  the  lymphatics,  or 
become  fatty  and  break  down.  Thus  the 
part  returns  to  its  condition  previous  to  the 
inflammation. 

3.  Beti'ogression. — In  this  case  the  tis- 
sue changes  have  gone  on  to  such  an  ex- 
tent that  there  cannot  be  a  restoration  of 
the  original  structure ;  there  must  be  new 
formation.  The  character  of  this  new  for- 
mation varies  according  to  the  situation  of 
the  inflammation,  but  it  almost  always  be- 
longs to  the  class  of  connective  tissues, 
though  sometimes  special  tissues,  such  as 
nerve  and  muscle,  may  be  regenerated  to  a 
slight  extent.  The  changes  which  take 
place  will  be  more  fully  considered  under 
the  healing  of  Wounds,  but  they  consist 
essentially  in  elongation  of  the  round  cells 
and  the  formation  of  connective  tissue. 
The  numerous  vessels  of  the  granulation- 
tissue  become  atrophied  as  the  process  goes 
on,  the  whole  tissue  shrinks  as  it  becomes 
older,  and  in  this  way  depressed  scars  form 
in  organs  which  have  been  the  seat  of  acute 
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inflammation,  even  though  suppuration  has 
not  taken  place.  In  connective  tissue  this 
new  tissue  resembles  connective  tissue,  in 
bone  it  resembles  bone,  in  tendon  it  re- 
sembles tendon ;  but  there  is,  as  has  just 
been  said,  no  reproduction  of  complex 
structures. 

4.  Suppuration. — This  process  is  de- 
scribed in  detail  under  Suppuration. 

5.  Ulceration.     See  Ulceration. 

6.  Sloughing.  /See  Slough  and  Slough- 
ing. 

So  far  we  have  been  considering  acute 
inflammation,  but  there  is  another  variety 
termed  chronic  inflammation,  in  which  the 
changes  above  described  take  longer  in 
their  development,  and  differ  somewhat  in 
their  results.  As  a  consequence  of  chronic 
inflammation  there  is,  as  in  the  acute  form, 
destruction  of  the  tissue  of  the  part  and  its 
conversion  into  granulation-tissue,  but  from 
the  very  first  retrogressive  changes  are 
marked.  Thus,  in  a  part  the  seat  of  chronic 
inflammation,  there  may  be  very  few  round 
granulation  cells,  the  majority  having  be- 
come spindle-shaped,  and  many  of  them 
having  formed  fibrous  tissue.  Chronic  in- 
flammation may  go  on  without  the  occur- 
rence of  suppuration,  or  it  may  lead  to 
suppuration  or  ulceration.  When  chronic 
inflammation  continues  without  suppura- 
tion or  ulceration,  the  inflamed  part  may 
assume  two  forms — one  in  which  it  becomes 
much  larger  than  normal,  and  the  other  in 
which  it  actually  becomes  smaller.  The 
latter  form  is  probably  preceded  in  its 
earlier  stage  by  enlargement  of  the  part. 
In  white  swelling  of  the  knee-joint  we  have 
a  good  example  of  enlargement  of  a  part  as 
the  result  of  chronic  inflammation.  If  we 
examine  a  specimen  of  the  inflamed  synovial 
membrane,  we  find  that  there  are  numerous 
granulation  cells  in  places,  more  especially 
around  the  vessels,  but  that  the  tendency  is 
for  these  cells  to  become  elongated  and 
spindle-shaped,  and  to  develop  fibrous 
tissue.  This  fibrous  tissue,  however,  re- 
mains swollen  and  imperfect,  and  the  in- 
dividual cells  are  often  widely  separated 
from  each  other  by  swollen  intercellular 
substance.  At  parts  the  white  cells  become 
heaped  together,  and  here  abscesses  may 
form.  The  appearances  in  this  form  are 
further  complicated  by  the  presence  of  tuber- 
cles at  various  parts.  In  the  second  variety 
of  chronic  inflammation  the  sweUing  of  the 
intercellular  substance  is  less  marked,  and 
the  formation  of  fibrous  tissue  is  the  chief 
thing  that  is  noticed.  The  result  of  this 
formation  of  fibrous  tissue  is  that,  as  it 
contracts,  it  presses  on  the  tissue  in  its 


vicinity  and  causes  it  to  atrophy.  This  is 
well  seen  in  cirrhosis  of  the  fiver.  The 
results  of  chronic  inflammation  are  retro- 
gression, suppuration,  and  ulceration. 

Varieties  of  Inflammation. — As  we  have 
seen,  inflanamation  is  a  complex  process 
consisting  of  congestion,  exudation,  new  for- 
mation, suppuration,  &c.  One  of  these  may 
be  more  prominent  than  the  others,  giving 
the  inflammation  a  special  character  and 
leading  to  the  formation  of  distinct  varieties 
of  inflammation. 

1.  Congestion  may  be  most  marked,  as  in 
the  cutaneous  erythemata,  erysipelas,  acute 
catarrhs,  rheumatic  inflammation  of  joints, 
&c. 

2.  Exudation  may  be  the  main  element, 
as  in  pneumonia,  pleurisy,  pericarditis,  &c. 

3.  Some  inflammations  are  essentially 
suppurative,  as  those  which  occur  in  the 
course  of  pyaemia,  puerperal  fever,  &c. 

4.  New  formation  may  be  the  chief 
feature,  as  in  periostitis,  cirrhosis,  &c. 

In  tuberculosis  and  syphilis  the  inflam- 
mations also  present  special  characters. 

Etiology  of  Acute  Inflammation. — We 
have  already  defined  inflammation  as  '  the 
succession  of  changes  which  occurs  in  a 
living  tissue  when  it  is  injured,  provided 
that  the  injury  is  not  so  severe  as  at  once 
to  destroy  its  structure  and  vitality ;  the 
extent  of  these  changes  depending  on  the 
length  of  time  and  the  energy  with  which 
the  cause  acts.'  We  may  therefore  divide 
the  iramediate  causes  of  inflammation  into 
groups  according  to  the  length  of  time 
during  which  they  act.  The  predisposing 
causes  may  be  considered  afterwards. 

1.  Some  causes  only  act  transiently, 
and  corresponding  to  this  transient  action 
the  inflammation  soon  ceases.  In  some 
cases,  as  possibly  in  the  action  of  cold,  the 
inflammatory  phenomena  do  not  go  be- 
yond the  early  stage,  and  resolution  occurs 
in  a  few  hours  if  no  serious  damage  has  been 
done  to  the  part,  or  if  no  further  cause 
keeping  up  the  inflammation  comes  into 
play.  The  best  example  of  the  action  of  a 
transient  cause  is  seen  in  the  healing  of  a 
wound  by  first  intention.  The  knife  in  its 
passage  through  the  tissues  causes  damage, 
which  results  in  the  occurrence  of  the  early 
stages  of  inflammation  and  the  exudation  of 
liquor  sanguinis  and  white  blood-corpuscles. 
But  the  cause  having  ceased  to  act  and  no 
fresh  cause  having  come  into  play,  the 
inflammation  ceases,  organisation  of  the 
exudation  takes  place,  and  the  wound  heals. 

Wliether,  apart  from  any  direct  damage 
done  to  the  tissues  by  mechanical  or  chemi- 
cal agencies,  disturbance  of  the  nervous 
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system  alone  can  set  up  and  maintain  in- 
flammatory action,  is  a  very  moot  question, 
although  held  by  some.  In  any  case,  it 
seems  improbable  that  nervous  disturbance 
alone  could  keep  up  an  acute  inflammation 
and  lead  to  suppuration. 

2.  Most  of  the  causes  act  longer  and 
more  intensely,  aaid  set  up  a  correspondingly 
severe  inflamruation.  Various  chemical 
substances,  such  as  croton  oil,  tartar  emetic, 
bHstering  fluid,  &c.,  act  for  some  time,  and 
even  after  one  application  cause  pustules  or 
blisters.  "Why  croton  oil  on  the  one  hand 
should  cause  pustules,  and  blistering  fluid 
on  the  other  hand  cause  vesication,  is  as 
yet  quite  unexplained.  Other  chemical 
substances  only  cause  a  slight  amount  of 
inflammation  at  a  single  application,  but,  if 
frequently  applied,  will  even  set  up  sup- 
puration ;  such  are  carbolic  acid,  iodine,  &c. 

3.  In  contrast  to  these  various  causes 
are  those  which,  when  once  introduced,  go 
on  acting  for  a  long  time,  and  may  produce 
various  results,  such  as  fibrous  formation, 
suppuration,  ulceration,  gangrene,  &c.  Of 
these,  certain  foreign  bodies  may,  by  their 
mechanical  action,  keep  up  a  state  of  in- 
flarmnation  leading  to  fibrous  formation  or 
to  suppuration.  But  the  most  common 
causes  are  self-multiplying  agents,  the 
living  ferments  or  micro-organisms.  And 
seeing  that  almost  all  acute  inflammations 
are  due  to  some  cause  which  goes  on 
acting  for  a  considerable  time,  and  that  in 
these  cases  micro-organisms  are  always 
present,  we  must  conclude  that  the  great 
majority  of  inflammations,  and  more  es- 
pecially of  suppurations,  are  intimately  con- 
nected with  the  growth  of  these  organisms. 
In  aU  acute  abscesses,  and  in  almost  all 
suppurating  wounds,  micrococci  are  pre- 
sent, which  are  without  doubt  the  cause  of 
the  suppuration ;  and  they  probably  cause 
the  inflammation  by  forming,  as  the  result 
of  their  growth,  products  which  irritate  the 
tissues  and  cause  them  to  inflame.  It  is 
in  the  highest  degree  probable,  that  it  is  the 
absorption  of  these  sajne  products  into  the 
circulation  which  produces  the  general 
febrile  disturbance. 

The  character  of  the  inflammation  de- 
pends to  a  great  extent  on  the  species  of 
micro-organisms  present,  for  there  are 
several  different  kinds  associated  with  in- 
flammation. Thus,  one  variety  produces 
erysipelas,  others  cause  the  formation  of 
abscesses,  and  others  again  cause  phag- 
edaena  or  spreading  gangrene.  But  though 
much  depends  on  the  kind  of  organism 
present,  much  also  depends  on  the  place 
where  it  grows.     Thus,  the  staphylococcias 


pyogenes  aureus^  growing  in  the  cellular 
tissue  will  cause  an  ordinary  acute  abscess, 
growing  in  the  glands  of  the  skin  will  cause 
a  boil  or  carbuncle,  and  growing  in  bone 
wiU  cause  acute  osteomyelitis.  Here  the 
result  is  dependent  mainly  on  the  anato- 
mical structure  of  the  part.  As  has  just 
been  remarked,  there  are  various  micro- 
organisms associated  with  inflammation, 
and  even  an  acute  abscess  is  not  always 
caused  by  the  same  species.  Some  of  these 
will  set  up  the  disease  at  once,  without  any 
previous  injury  of  the  tissue  predisposing  to 
inflammation ;  others,  apparently,  act  only 
when  present  in  large  numbers,  and  in  a 
tissue  already  in  the  early  stages  of  inflam- 
mation. When,  for  instance,  a  wound  fails 
to  heal  by  first  intention,  it  is  generally  due 
to  the  entrance  of  micro-organisms.  The 
tissue  is  already  in  a  state  of  inflammation, 
as  the  result  of  the  injury  done  by  the 
knife,  but  this  would  soon  subside,  as  the 
cause  has  ceased  to  act ;  but  if  micro- 
organisms, capable  of  growing  in  tissues, 
obtain  entrance,  they  form  a  further  and 
continuously  acting  cause  of  inflammation, 
and  lead  to  continuance  of  the  process  and 
ultimately  to  suppuration. 

Predisposing  causes  are  causes  which 
depress  the  vital  powers,  and  may  be 
divided  into  general  and  local.  Of  the 
general  causes  we  may  mention  drunken- 
ness, exhaustive  diseases,  starvation,  bad 
food,  ingestion  of  decomposing  matters,  &c. 
Under  these  conditions  the  vitality  of  the 
tissue  is  much  diminished,  repair  after  in- 
jury does  not  take  place  so  readily  ad  in  a 
state  of  health,  and  in  this  enfeebled  state 
a  lower  degree  of  irritation  or  injury  is 
required  to  produce  inflammation,  than  is 
the  case  under  normal  conditions.  But,  in 
the  opinion  of  the  writer,  this  is  not  the  only 
mode  in  which  these  causes  act :  they  also 
permit  the  entrance  of  the  living  exciters  of 
inflammation — micro-organisms — into  the 
body.  When  the  body  is  healthy,  no  living 
organisms  (except,  of  course,  certain  patho- 
genic ones)  can  penetrate  into  the  blood,  or, 
if  they  do  reach  the  blood  alive,  they  soon 
die.  Hence,  a  collection  of  blood  (haemor- 
rhage after  a  blow),  or  a  piece  of  dead  tissue 
(as  in  an  infarct),  may  lie  in  the  body  with- 
out giving  rise  to  acute  inflammation — may, 
in  reality,  become  absorbed  and  disappear. 
But  where  the  vital  powers  are  depressed, 
as  by  bad  food,  drunkenness,  &c.,  micro- 
organisms may  enter  the  circulation,  and, 
not  being  destroyed  at  once,  may  become 
deposited  in  the  piece  of  dead  tissue  or  in 
the  collection  of  blood,  and,  growing  there, 
set  up  inflammation.      The  low   state   of 
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health  thus  predisposes  to  inflainination 
by  permitting  the  entrance  into  the  circu- 
lation of  living  micro-organisms.  This  has 
been  experimentally  proved  in  the  lower 
animals,  by  feeding  them  on  very  foul  putrid 
material  and  then  causing  subcutaneous 
haemorrhages  ;  abscesses  containing  micro- 
organisms have  resulted.  In  Chauveau's 
experiments  on  histournage,  the  effect  of 
the  presence  of  micro-organisms  in  the 
tissues  was  demonstrated.  In  the  operation 
of  histournage  the  testicle  is  twisted  till  the 
cord  and  vessels  are  ruptured,  the  result 
being  that  the  organ  atrophies  and  dis- 
appears. But  if,  before  histournage  is  per- 
formed, a  quantity  of  septic  material  be 
injected  into  the  circulation,  the  testicle  on 
which  this  operation  is  performed  becomes 
inflamed,  and  a  septic  abscess  results.  And 
the  writer  has  observed  in  the  case  of  a 
drunkard  suffering  from  albuminuria,  and 
in  a  low  state  of  health  generally,  that  when- 
ever he  received  a  bruise,  an  abscess  con- 
taining micrococci  formed  at  that  part. 

Certain  specific  states  of  the  system, 
as  the  gouty  and  rheumabic  diatheses,  are 
also  often  reckoned  as  predisposing  causes, 
though  they  hardly  come  into  the  same 
category  as  the  above. 

The  local  predisposing  causes  are  like- 
wise such  as  lead  to  imperfect  vitaUty  of 
the  part,  such  as  local  congestions,  say  from 
varicose  veins,  atheromatous  arteries,  im- 
perfect innervation,  &c. 

Symptoms. — The  symptoms  of  inflam- 
mation, both  local  and  general,  vary  with 
the  seat  and  intensity  of  the  inflammation. 
Let  us  take  a  simple  acute  inflammation  of 
the  subcutaneous  cellular  tissue  as  the  type. 
The  symptoms  are  subdivided  into  local  and 
general. 

Local  Symptoms. — The  cardinal  symp- 
toms of  inflammation  are  redness,  heat, 
swelling,  and  pain.  The  redness  may  or 
may  not  disappear  on  pressure.  At  the 
marginal  part  of  the  inflammatory  swelling 
the  redness  is  of  a  bright  colour,  and  dis- 
appears readily  on  pressure  ;  it  is  there  due 
simply  to  dilatation  of  the  blood-vessels. 
Towards  the  centre  of  the  sweUing  the  red- 
ness is  of  a  darker  colour,  and  often  persists 
in  great  part  on  pressure ;  there  it  is  due 
to  stasis  in  the  blood-vessels  or  to  extrava- 
sation into  the  tissues,  or,  it  may  be,  to 
migration  of  large  numbers  of  red  blood- 
corpuscles.  The  swelling  is  due  to  the 
exudation  of  hquor  sanguinis  and  blood- 
corpuscles.  The  pain  is  caused  by  pressure 
of  the  exudation  on  the  sensory  nerves 
either  from  the  outside,  or  probably  more 
generally  by  exudation  into  the  sheath  of 


the  nerve  itself.  The  heat  is  partly  due  to 
the  increased  flow  of  warm  blood  tlu'ough 
the  part,  raising  the  temperature  of  an 
external  part  to  that  of  the  blood  in  the 
internal  organs.  Apparently,  however,  ac- 
cording to  the  researches  of  Mr.  Simon,, 
there  is  also  a  local  production  of  heat  in  the 
inflamed  part,  the  temperature  of  the  venous 
blood  leaving  an  inflamed  part  being  higher 
than  that  of  the  arterial  blood  entering  it. 

Constitutional  Symptoms. — Along  with 
these  local  effects  there  is  more  or  less 
disturbance  of  the  general  condition  of  the 
patient,  varying  in  character  chiefly  accord- 
ing to  the  intensity  and  cause  of  the  iri- 
flammation.  The  first  symptom  of  inflam- 
matory fever  is  generally  a  feeUng  of 
chilliness,  followed  by  heat;  the  patient 
may  even  have  a  shivering  fit.  The  tem- 
perature rises,  the  height  varying  with  the 
intensity  of  the  inflammation ;  it  generally 
reaches  102°  to  103°  in  from  twenty-four  ta 
forty-eight  hours,  remains  at  that  height  for 
about  twenty-four  hours,  and  then,  in  the 
case  of  an  open  wound,  as  suppuration 
occurs,  it  rapidly  falls  tiQ,  on  the  fourth  or 
fifth  day,  it  is  again  normal.  The  pulse 
becomes  quick,  hard,  and  wiry ;  the  tongue 
becomes  dry  and  furred.  The  secretions  are 
diminished  or  arrested;  the  skin  hot  and 
dry ;  the  urine  scanty  and  high-coloured ; 
the  bowels  constipated.  There  is  also  head- 
ache, and,  where  the  symptoms  are  severe^ 
there  may  be  delirium.  The  other  symp- 
toms disappear,  along  with  the  fall  of  tem- 
perature, when  suppuration  takes  place  in 
the  case  of  an  open  wound,  provided  that 
no  complication  has  occurred. 

As  has  been  previously  remarked,  the 
local  and  constitutional  symptoms  of  in- 
flammation vary  according  to  the  seat, 
intensity,  and  cause  of  the  inflammation. 
The  details  of  these  symptoms  will  be  found 
under  the  proper  headings ;  it  wiQ  be  sufii- 
cient  here  to  iQustrate  what  is  meant.  In 
acute  suppurative  periostitis  or  osteomyelitis 
the  pain  is  intense,  but — especially  if  the 
bone  be  deep-seated,  as  the  femur — sweUing 
is  Uttle,  if  at  all,  noticeable.  At  the  same 
time,  the  constitutional  symptoms,  which 
at  first  were  those  of  inflammatory  fever, 
soon  undergo  a  change  and  resemble  those 
of  septicaemia ;  in  fact,  the  patient  suffers 
from  septic  poisoning  due  to  absorption  of 
septic  products  from  the  inflamed  bone. 
Another  example  of  the  influence  of  the  site 
of  the  inflammation  on  the  symptoms  is 
seen  in  whitlow,  where  the  local  symptoms 
and  constitutional  disturbance  are  out  of  all 
proportion  to  the  extent  of  the  affection. 
The  cause  of  the  inflammation  also  deter- 


Inflammation 


795 


mines  the  severity  of  the  symptoms.  The 
passing  inflammation  which  follows  a  cut 
or  an  injury  is  so  sHght,  that  it  is  not 
recognised  as  inflammation  at  all  by  many 
writers ;  while,  in  the  infective  inflamma- 
tions, the  symptoms  are  characteristic  and 
generally  severe. 

When  the  inflammation  is  chronic,  the 
symptoms  are  milch  less  marked.  There 
is  generally  no  increased  redness  over  the 
part,  and  the  Vascularity  of  the  part  itself  is 
not  nearly  so  great  as  in  the  acute.  There 
is  but  little  pain  or  tenderness,  and  even 
where  in  some  situations,  as  in  the  peri- 
osteum, pain  and  tenderness  are  present, 
they  are  not  as  a  rule  severe.  There  is 
no  increased  heat  of  the  part.  As  regards 
the  constitutional  symptoms,  these  depend 
on  the  same  cause  as  the  chronic  inflam- 
mation rather  than  on  the  inflammatory 
process  itself. 

Treatment  of  Acute  Inflammation. — 
In  considering  the  treatment  of  acute  in- 
flammation, we  must  first  speak  of  acute 
inflammation  in  connection  with  a  wound 
or  injury,  and  secondly  of  acute  inflamma- 
tion occurring  without  any  evident  wound. 
And  the  reason  for  this  separation  is  the 
fact  that,  in  the  first  class  of  cases,  much 
may  be  done  by  preventive  measures ; 
while,  in  the  second  class,  the  cause  has 
generally  begun  to  act  before  we  know 
that  it  is  there,  and,  therefore,  we  can  only 
use  curative  measures. 

Preventive  Measures.  —  The  various 
local  causes  of  inflammation  in  wounds 
may  be  smnmed  up  in  the  one  word — unrest ; 
and  the  causes  of  unrest  are  mechanical  or 
chemical.  The  mechanical  causes  of  un- 
rest are  movements  of  the  part,  either  of  a 
limb  as  a  whole  or  of  individual  muscles, 
also  pressure  as  from  a  pad  in  the  wrong 
place,  pressure  of  a  splint,  &c. ;  further,  such 
causes  as  the  weight  of  flaps,  placing  the 
limb  in  an  extended  position  when  a  flexed 
position  would  allow  the  edges  of  the 
wound  to  lie  easily  together  or  vice  versa, 
allowing  a  limb  to  hang,  thus  impeding  the 
circulation,  tight  stitches,  &c.  The  chemical 
causes  of  inflammation  are  irritating 
chemical  substances,  but,  more  especially, 
decomposition  in  the  discharges  of  the 
wound,  from  the  growth  of  micro-organisms 
in  them  or  in  the  tissues  of  the  wound  itself. 
These  local  causes  being  understood,  it  is 
quite  plain  how  they  must  be  remedied. 
Kest  must  be  secured  in  one  way  or  another. 
Mechanical  rest  will  be  secured  by  keeping 
the  part  still,  in  the  case  of  an  extremity 
by  the  appKcation  of  a  splint,  by  keeping 
ihe  extremity  elevated,  by  seeing  that  the 


position  is  such  as  to  separate  the  parts  as 
httle  as  possible,  and  by  avoiding  pressure, 
tight  stitches,  &c.  Chemical  rest  is  ob- 
tained by  avoiding  the  application  of  irri- 
tating chemical  substances  to  the  wound, 
but  more  especially  by  taking  measures  to 
exclude  micro-organisms.  In  cases  where 
aseptic  treatment  cannot  be  thoroughly 
carried  out,  means  must  be  taken  to  hinder 
the  development  of  micro-organisms,  as 
much  as  possible,  in  some  of  the  ways  de- 
scribed in  the  article  on  Antiseptic  Sur- 
gery, by  fi:ee  drainage,  avoidance  of  tension, 
antiseptic  irrigation,  &c.  The  unrest  pro- 
duced by  decomposition  and  growth  of 
micro-organisms  being  much  more  serious 
than  that  caused  by  the  application  of  anti- 
septics, the  latter — the  lesser  of  the  two 
evils — must  be  chosen. 

At  the  same  time  any  general  condition 
which  predisposes  to  inflammation  must 
be  remedied  as  far  as  possible.  Good  food 
must  be  given  (it  is  quite  a  mistake  to 
keep  a  patient  on  low  diet  with  the  view  of 
preventing  inflammation) ;  if  necessary, 
stimulants,  and  tonics  such  as  iron  and 
quinine,  while  any  constitutional  pecuHarity, 
such  as  gout,  syphiHs,  &c.,  must  be  treated 
by  specific  remedies. 

With  regard  to  preventive  treatment, 
it  must  be  borne  in  mind  that  inflammation 
of  glands  may  occur  from  absorption  of 
poisonous  (phlogogenic)  materials  from 
wounds.  This  can  be  avoided  by  pre- 
venting the  development  of  these  mate- 
rials in  the  wound,  as  by  antiseptic 
treatment. 

The  curative  treatment  of  inflammation 
in  wounds  will  be  found  under  Wounds. 

We  next  pass  on  to  inflammation  oc- 
curring without  evident  connection  with 
an  external  wound,  such  as  acute  abscess. 
Here,  as  has  been  previously  remarked, 
the  inflammation  has  already  begun  before 
we  see  the  case,  and,  therefore,  preventive 
treatment  does  not  come  into  play ;  though, 
if  the  inflammation  be  dependent  on  some 
constitutional  state,  attempts  may  be  made 
to  remedy  that  with  the  view  of  preventing 
future  attacks. 

1.  Here,  as  in  the  preventive  treatment, 
'  rest  is  a  most  important  element.  The  in- 
flamed part  should  be  kept  still ;  if  an  ex- 
tremity, it  should  be  laid  on  a  splint  and 
elevated.  Special  apparatus  is  required 
for  special  cases,  and  these  will  be  found 
described  under  the  proper  headings. 
Thus,  for  an  inflamed  joint  it  is  not  only 
necessary  to  secure  rest  by  means  of 
splints  or  sandbags,  &c.,  but  the  tendency 
to  spasmodic   contractions  of  the  muscles 
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must  be  counteracted  by  a  suitable  exten- 
sion apparatus. 

2.  The  second  point  which  is  aimed  at, 
in  the  treatment  of  acute  inlflammation,  is 
to  diminish  the  vascular  excitement.  This 
is  attempted  in  three  ways. 

a.  By  the  appUcation  of  cold  with  the 
view  of  causing  contraction  of  the  arteries. 
That  cold  does  act  in  this  way  even  on 
deep-seated  parts  there  can  be  no  doubt ;  it 
is  constantly  evidenced  by  the  effect  of  cold 
in  checking  haemorrhage.  Not  that  the 
cold  need  penetrate  to  the  seat  of  inflam- 
mation ;  its  effects  are  produced  by  reflex 
action.  The  necessary  cold  may  be  ob- 
tained by  the  apphcation  of  ice  or  cold 
water  or  evaporating  lotions.  The  ice  is 
conveniently  enclosed  in  a  thin  india-rubber 
bag,  so  that  the  skin  remains  quite  dry. 
Ice-cold  water  is"  conducted  through  a  coil 
of  metal  tubes  (Leiter's  tubes),  which  can 
be  laid  over  the  part  or  made  to  surround 
it.  By  means  of  a  continuous  flow  of  iced 
water  through  Leiter's  tubes  a  constant 
low  temperature  is  maintained,  and  this  is 
in  reahty  the  most  satisfactory  method  of 
applying  cold.  It  is  dangerous  to  apply 
ice  or  cold  water  directly  to  the  skin,  for  it 
has  been  found  that  there  is  a  great  risk  of 
frostbite  and  gangrene  if  this  is  done.  On 
the  other  hand,  with  dry  cold  this  danger  is 
not  nearly  so  great,  though,  at  the  same 
time,  this  method  of  treatment  must  always 
be  employed  with  caution.  As  a  rule,  it  is 
only  useful  in  the  early  period  of  the  in- 
flammation, and  when  its  apphcation  ceases 
to  give  the  patient  relief,  it  is  time  to  dis- 
continue it.  By  the  use  of  evaporating 
lotions  a  certain  amount  of  cold  may  be 
produced.  Of  these  the  most  commonly 
employed  are  spirit  and  lead  lotion  or 
hydrochlorate  of  ammonia  and  spirit 
(A  mm  on.  chlor.  ^ss..  Spirit,  rect.  fgj.,  Acidi 
acet.  dil.  fgjss.,  Aq.  ad  fgviij.).  Whatever 
means  of  producing  cold  is  employed,  it 
must  be  continuously  applied;  intermit- 
tent applications  only  do  harm. 

h.  By  local  or  general  depletion,  by 
which  a  similar  contraction  of  the  arteries 
is  brought  about.  Local  depletion  is  carried 
out  by  means  of  leeches,  cupping,  or  scari- 
fication. Great  reUef,  and  at  least  tem- 
porary improvement,  is  generally  expe- 
rienced as  the  result  of  this  treatment. 
More  effectual  than  these  methods  are  free 
incisions,  but  this  will  be  referred  to  again. 
General  blood-letting  hardly  comes  into 
consideration  in  the  treatment  of  surgical 
inflammations. 

With  the  view  of  diminishing  the  flow 
of  blood  to  an  inflamed  part,  it  has  also 


been  suggested,  and  in  some  cases  success- 
fully practised,  to  compress  or  hgature 
the  main  artery  leading  to  the  part.  This 
has  been  chiefly  employed  in  inflarmnations 
of  joints  or  bones,  more  especially  after 
gunshot  injuries. 

c.  By  the  use  of  the  so-caUed  antiphlo- 
gistic remedies.  Of  these  the  most  gene- 
rally jecommended  are  antimony  and 
aconite,  inore  especially  the  former.  Anti- 
mony is  first  given  in  sufficient  doses  to 
produce  vomiting,  and  then  is  continued 
in  small  doses.  For  the  same  purpose 
laxative  and  purgative  remedies  are  also 
used.  These  to  a  certain  extent  act  like 
blood-letting  by  withdrawing  fluid  from 
the  body,  but  probably  their  chief  action  is 
by  the  removal  of  waste  products  and  by 
counter-irritation. 

Where  the  inflammation  is  extensive 
and  the  febrile  symptoms  are  of  the  acute 
sthenic  type,  the  diet  ought  to  be  restricted ; 
as  a  matter  of  fact,  the  patient  has  lost  aU 
appetite,  and  thus  restricts  his  diet  himself. 
Where  the  fever  is  of  the  asthenic  type, 
depletion  and  antiphlogistic  remedies  are 
contraindicated,  the  diet  ought  to  be  of 
the  most  nourishing  and  easily  assimilated 
kind,  and  tonics,  quinine,  and  iron  should 
be  given.  In  addition  to  antiphlogistic 
remedies,  benefit  wiU  often  be  obtained  by 
the  administration  of  sedatives,  more 
especially  of  opium. 

3.  A  third  indication  is  to  get  rid  of 
foreign  bodies  and  to  relieve  tension.  The 
greatest  benefit  is  derived,  in  acute  inflam- 
mations, from  free  incisions  through  the 
inflamed  parts,  even  though  suppuration 
has  not  yet  occurred.  Of  course,  these  in- 
cisions must  be  made  with  all  aseptic  pre- 
cautions, so  as  to  prevent  the  entrance  of 
fresh  causes  of  inflammation.  If  this  is 
done  the  process  will  very  often  cease,  and 
there  is  no  more  striking  instance  of  the 
benefit  to  be  derived  from  free  antiseptic 
incisions  in  the  early  stages  of  acute  in- 
flammation, than  the  results  obtained  in 
cases  of  acute  periostitis  or  acute  necrosis. 
The  disease  often  ceases  at  once,  and  no 
dead  bone  comes  away.  Free  incisions 
act  to  some  extent  by  depleting  the  part, 
but  chiefly  by  reHeving  tension,  for  tension 
is  one  of  the  chief  causes  which  assist  in 
keeping  up  inflammation  in  a  part. 

4.  Counter-irritation,  though  more  es- 
pecially useful  in  chronic  inflammation,  is 
also  very  valuable  in  the  acute  disease. 
There,  however,  the  more  severe  forms  are 
but  seldom  employed.  In  deep-seated  in- 
flaromations,  as  in  acute  meningitis,  bhsters  ! 
may  be  used  with  advantage.      In  other 
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cases,  as,  for  example,  in  the  early  stage  of 
glandular  inflanunations,  iodine  is  useftd. 
But  the  most  common  form  of  counter- 
irritant  employed,  in  acute  inflammation,  is 
the  poultice  or  warm  fomentation.  How 
counter-irritants  act  in  arresting  inflamma- 
tion is  still  purely  hypothetical,  but  the 
most  feasible  view  is  that  it  is  through  the 
agency  of  the  nervous  system.  Gonorrhoea 
ceases  or  diminishes  during  the  occurrence 
of  acute  epididymitis ;  in  mumps  the  parotid 
gland  recovers  as  soon  as  the  ovaries  or 
testes  become  inflamed,  &c.  So,  apart  from 
the  reHef  afforded  by  the  warm  and  moist 
apphcation,  the  use  of  a  poultice  often  di- 
minishes the  inflammation  deeper  down,  by 
reflex  action.  On  the  other  hand,  when 
once  suppuration  has  begun,  it  seems  to 
favour  the  further  development  of  pus  and 
the  rapid  'ripening'  of  the  abscess. 

5.  Certain  acute  inflammations  are  readily 
Bubdued  by  the  use  of  specific  remedies. 
Thus,  gout  is  rapidly  and  favourably  affected 
by  colchicum,  rheumatism  by  salicylate  of 
soda,  and  syphilis  by  mercury  or  iodide  of 
potassium. 

Treatment  of  Chronic  Inflammation. — 
Here,  again,  rest  and  a  suitable  position  are 
essentials  in  the  treatment,  and  the  same 
principles  have  to  be  followed  as  in  the 
treatment  of  acute  inflammation.  At  the 
same  time  much  good  can  be  done  by  more 
active  measures,  such  as  counter-irritation, 
pressure,  and  various  internal  remedies. 

The  counter-irritants  employed  are  of  a 
more  severe  nature  than  in  acute  inflam- 
mation. The  best  are  the  actual  cautery 
and  blisters.  The  actual  cautery  is  espe- 
cially useful  in  deep-seated  chronic  inflam- 
mations, especially  of  joints,  and  in  this 
case  it  must  be  thoroughly  applied.  Better 
than  the  button  cautery,  is  the  application 
of  the  cautery  iron  over  a  considerable 
extent  of  the  skin,  in  the  neighbourhood  of 
the  inflamed  part.  All  that  is  desired  is  to 
destroy  the  surface  of  the  skin,  and  not  the 
whole  of  the  true  skin,  and  for  this  pur- 
pose the  cautery  should  be  at  a  white  heat 
and  rapidly  drawn  over  the  surface  two  or 
three  times.  For  a  few  days  poultices  are 
applied,  till  the  sloughs  separate,  and  then 
the  sore  is  dressed  with  savin  ointment  and 
kept  open  for  about  six  weeks.  If  it  tends 
to  close  sooner,  in  spite  of  the  savin  oint- 
ment, the  healing  edge  can  easily  be  de- 
stroyed by  nitrate  of  silver  or  by  potassa 
fusa.  Issues  may  also  be  produced  in  the 
first  instance  by  potassa  fusa  or  by  chloride 
of  zinc  paste,  or,  in  some  cases,  setons  are 
used.  Repeated  blistering  is  also  of  great 
benefit  in  chronic  inflamimations,  and  iodine 


is  a  favourite  application  with  some,  espe- 
cially for  enlarged  glands. 

Pressure  is  an  excellent  remedy  in  many 
chronic  inflammations,  and  may  be  carried 
out  by  means  of  elastic  bandages,  cotton- 
wool firmly  bandaged  on,  &c.  See  Peks- 
SURE.  In  addition  to  pressure,  massage  of 
the  part,  more  especially  of  a  diseased  join* 
(synovial  disease),  has  been  strongly  recom- 
mended. The  part  is  well  shampooed  once 
or  twice  a  day  for  a  quarter  to  haJf  an  hour, 
the  pressure  being  especially  appHed  in  the 
direction  of  the  trunk,  with  the  supposed 
view  of  aiding  the  lymphatic  circulation. 
On  the  principle  of  relief  of  tension,  free 
antiseptic  incisions  have  also  been  made  in 
chronically  inflamed  tissues,  such  as  dis- 
eased synovial  membrane,  with  excellent 
results. 

In  chronic  inflammations  much  benefit 
may  also  be  derived  from  suitable  consti- 
tutional treatment.  Nourishing  diet,  and 
stimulants  if  necessary,  are  administered, 
along  with  cod-hver  oil,  iron,  and  other 
tonics,  passive  exercise  in  the  open  air,  &c. 
Of  course,  in  specific  inflammations,  the 
suitable  specific  remedies  are  invaluable, 
such  as  iodide  of  potassium  in  syphilis,  &c. 
W.  Watson  Cheyne. 

INGROWING  TOENAIL.— This  ap- 
parently slight  affection  may  become  an 
extremely  painful  and  crippling  one.  It  is 
met  with  chiefly  in  adolescents,  more  often 
males,  and  is  due  to  the  pressure  of  the 
nail  of  the  great  toe  into  the  soft  parts, 
either  from  the  wearing  of  ill-made  boots, 
with  pointed  crowding  toes,  or  from  the 
rounding  off  the  angles  of  the  nail  instead 
of  cutting  them  square,  and  thus  allowing 
the  soft  parts  to  encroach  beyond  their 
proper  limit.  The  affection  may  be  met 
with  on  either  side  of  the  nail.  The  first 
stage  is  tenderness,  followed  by  ulceration. 
When  this  has  lasted  any  time,  a  Httle 
mass  of  prominent  and  very  tender  granu- 
lations is  met  with  at  the  affected  spot 
accompanied  by  unhealthy,  foul  discharge. 

Treatment. — In  the  earlier  stages,  a 
few  days'  rest,  with  the  foot  in  the  elevated 
position,  the  use  of  lead  lotion,  allowing  the 
nail  to  grow  square,  and,  above  all,  the  use 
of  well-made  boots,  with  straight  inside 
borders  and  room  for  the  toes,  will  be  suffi- 
cient. But,  later  on,  when  ulceration  is 
present,  it  is  imperative  that  the  pressure 
of  the  nail  on  the  soft  parte  be  removed. 
This  may  be  effected  by  the  following 
means  : — The  edge  of  the  nail  being  raised 
by  a  flat,  narrow,  spoon-shaped  spatula, 
or  even  by  a  piece  of  wood  of  appropriate 
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size  and  shape,  shreds  of  lint  pressed  out 
of  carbolic  oil  (1-30),  or  dusted  with  iodo- 
form, are  to  be  carefully  packed  with  a 
probe  between  the  nail  and  the  soft  parts, 
so  as  to  press  back  the  latter  and  elevate 
the  buried  nail.  The  quantity  of  shredded 
lint  should  be  gradually  increased  every 
second  or  third  day,  till  the  nail  is  thoroughly 
raised  from  its  bed  in  the  soft  parts.  A 
better  plan  than  the  above,  in  that  it  re- 
quires fewer  applications,  is  the  introduc- 
tion of  a  small,  narrow  piece  of  sheet  lead 
under  the  edge  of  the  nail.  The  nail 
being  raised,  as  directed  above,  a  narrow 
sHp  of  metal,  about  two  inches  long, 
and  sHghtly  overlapping  the  nail,  is  in- 
troduced well  beneath  the  ingrowing  bor- 
der, and  then  gently  bent  over  and  firmly 
pressed  into  position  on  the  upper  surface 
of  the  naiL  Then,  any  superfluous  metal 
being  cut  away,  the  strip  is  retained  in 
position  by  narrow  strapping  and  the  use 
of  a  covering,  like  the  finger  of  a  glove, 
which  is  secured  round  the  ankle  by  tapes. 
As  attempts  at  introducing  anything  under 
the  nail  are  often  rendered  futile  by  the 
pain  they  cause,  it  is  best  to  give  ether  on 
the  first  occasion.  Professor  Humphry, 
from  whom  the  writer  learnt  the  above 
method,  recommends  silver  rolled  thin 
enough  to  bend  easily.  This  raises  the  nail 
more  efficiently  than  lead,  but  is  more  dif- 
ficult to  obtain.  The  administration  of  ether 
will  also  enable  the  surgeon  to  destroy 
thoroughly  the  prominent,  painful,  and 
fetid  granulations  which  accompany  this 
affection,  by  means  of  undiluted  carbolic 
acid,  acid  mercury  nitrate,  silver  nitrate, 
&c.  "Where  the  granulations  resist  the 
above,  and  the  soft  parts  overhang  the  em- 
bedded nail,  it  will  be  found  best,  ether 
being  given,  to  remove  by  one  stroke  of  a 
sharp-pointed  bistoury  the  soft  parts  at  the 
side  affected,  includiiig  the  above  granu- 
lations. This  step  leaves  a  healthy  sore, 
which,  contracting  quickly  as  it  heals,  leaves 
nothing  for  the  nail  to  press  upon. 

The  surgeon,  failing  with  lint,  or  not 
being  able  to  provide  himself  with  metal, 
may  place  a  bit  of  sponge-tent,  wrung  out 
of  carbolic  oil,  or  well  powdered  with 
iodoform,  under  the  nail.  The  point  of 
chief  importance  is  to  well  elevate  the  nail 
on  one  or  two  occasions,  by  means  of  the 
above-mentioned  spatula.  "When  once  this 
has  been  thoroughly  effected,  the  pressure 
of  the  body  well  introduced,  especially  if 
this  be  metal,  causes  atrophy  of  the  ingrow- 
ing granulations  and  soft  parts  beneath. 

"Where  the  patient  refuses  any  operative 
interference,  the  granulations  and  soft  parts 


over  the  nail  must  be  drawn  away  by 
strapping,  while  iodoform,  pulv.  seruginis, 
powdered  lead  nitrate,  lotions  of  copper  or 
iron  sulphate  (gr.  iv.-f^j.),  are  perseveringly 
applied,  and  the  centre  of  the  nail  rubbed 
down  from  matrix  to  edge  with  glass  or  a 
blunt  knife,  to  cause  its  shrinking. 

Eemoval  of  the  nail  is  only  to  be  em- 
ployed-in  a  limited  number  of  cases,  for  it 
must  always  be  remembered  that,  while  the 
new  nail  may,  with  proper  attention,  grow 
straight  and  healthy,  it  may,  on  the  other 
hand,  assume  a  faulty  direction,  and  ap- 
pear, in  addition,  uneven  and  distorted, 
owing  to  injury  inflicted  on  the  matrix  at 
the  time  of  the  evulsion,  aided  by  preceding 
inflammation.  "Where  the  patient  finds  the 
introduction  of  the  lint  or  metal  unbear- 
able, where  in  advanced  cases  previous 
treatment  has  failed,  or  where  the  nail  is 
loosened  or  much  diseased,  evulsion  is  to 
be  practised.  The  patient  being  under  the 
influence  of  nitrous  oxide  or  ether,  one 
blade  of  a  broad-bladed,  stout  dressing-for- 
ceps is  driven  down  close  to  the  nail  as  far 
as  its  root ;  the  blades  are  then  closed,  and 
the  nail,  loosened  by  one  or  two  lateral 
twists,  is  withdrawn  by  a  direct  pull.  If  it 
be  desired  to  remove  one  half  of  the  nail 
only,  this  should  be  first  divided  by  the 
introduction  of  sharp-pointed  scissors.  In 
remo\dng  the  nail,  sufficient  care  is  not 
usually  taJien  to  inflict  as  Httle  injury  as 
possible  on  the  subjacent  matrix.  After  re- 
moval the  surface  left  should  be  dressed 
with  iced  lead  lotion,  carboKc  oil  (1  in  40), 
iodoform  or  powdered  lead  nitrate,  and  the 
patient  shoidd  lie  up  on  a  sofa  for  a  day 
or  so,  then  going  about  with  an  easy  shoe. 
See  Nails,  Diseases  of  the. 

W.  H.  A.  Jacobson. 

INGUINAL  HERNIA.  —  Ingmnal 
ruptures  may  be  divided  into  two  great 
classes :  1.  The  external,  oblique,  or  in- 
direct.    2.  The  internal,  or  direct. 

1.  The  External  or  Oblique  Hernl^. 

In  this    form    the    rupture    occupies,    in 

whole  or  in  part,  the  inguinal  canal.     This 

canal  runs  obliquely  from  the  internal   to 

the  external  abdominal  ring,  and  is  about 

1^  inches  in  length.     The  external  ring  is 

readily  felt,  in  the  male,  by  invaginating  the 

i  scrotum  with  the  point  of  the  finger,  and 

j  then  passing  the  digit  up  in  front  of  the 

j  cord.     If  the  nail  be  kept  against  the  cord, 

the  pulp  of  the  finger  can  readily  recognise 

the  triangular,  slit-Hke  opening.    In  normal 

conditions  in  adults  it  wiU  just  admit  the 

tip  of  the  little  finger.     In  females  the  ring 

1  is  somewhat  less  easily  felt,  owing  to  the 
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slighter  laxity  of  the  tissues  of  the  labium 
puclendi.  The  internal  rmg  is  situate  about 
half  an  inch  above  the  middle  of  Poupart'a 
ligament.  The  neck  of  the  sac  is  at  the 
internal  ring,  and  just  to  the  outer  side  of 
the  deep  epigastric  artery.  The  hernial 
timiour,  as  it  occupies  the  canal,  Hes  in 
front  of  the  structures  forming  the  sper- 
matic cord.  The  protrusion  may  appear 
merely  as  a  bulging  at  the  internal  ring. 
It  may  occupy  the  inguinal  canal,  but  not 
project  beyond  the  external  ring,  in  which 
case  it  is  called  a  bubonocele.  It  may  pro- 
ject beyond  the  outer  ring,  and  may  occupy 
the  scrotum  or  labium  (scrotal  or  labial 
hernia). 

In  external  inguinal  hernia  the  sac  may 
be  either  acquired,  or  it  may  exist  ready- 
formed,  owing  to  certain  congenital  defects 
in  the  processus  vaginalis. 

Tlie  acquired  hernia  in  this  position  is 
comparatively  rare  before  ^dult  Hfe,  and  is 
much  more  common  in  men  than  in  women. 
It  forms  slowly,  but  in  time  it  may  attain 
very  considerable  dimensions.  In  old  ac- 
quired, herniae  not  only  do  both  the  ab- 
dominal rings  become  much  enlarged,  but 
they  are  also  approximated,  so  that  a  time 
comes  when  the  internal  ring  is  almost 
directly  behind  the  external  ring,  and  the 
inguinal  canal  has  practically  no  existence. 
When  such  herniae  are  reduced,  they  appear 
to  go  directly  back  into  the  abdominal  cavity. 

The  oblique  hernia,  depending  ujpon 
congenital  defects  in  the  processus  vagi- 
nalis.— The  descent  of  the  testicle  in  the 
foetus  is  preceded  by  the  passage  into  the 
scrotum  of  a  process  of  the  peritoneum — 
the  vaginal  process.  The  testicle  usually 
enters  the  internal  ring  abouth  the  seventh 
month  of  foetal  life,  and  by  the  eighth  month 
is  in  the  scrotum.  The  vaginal  process  is 
often  found  open  at  birth,  and  even  for  two, 
three,  or  four  weeks  after  birth ;  but  it  is 
more  usually  found  cut  off  from  the  perito- 
neal cavity,  the  portion  thus  isolated  form- 
ing the  tunica  vaginalis.  The  manner  in 
which  it  is  cut  off  is  as  foUows : — It  be- 
comes obUterated  in  two  places,  at  the  in- 
ternal ring,  and  at  a  spot  just  above  the 
epididymis,  the  obUteration  usually  begin- 
ning at  the  higher  point  first,  and  pro- 
ceeding downwards.  Supposing  obhteration 
to  have  taken  place  at  these  two  points,  the 
vaginal  process  between  them  will  be  re- 
presented by  an  isolated  tube.  This  soon 
shrinks,  closes,  and  dwindles  to  an  insig- 
nificant fibrous  cord.  It  may,  however, 
remain  patent  in  part,  and,  if  fluid  accumu- 
lates in  this  patent  portion,  an  encysted 
hydrocele  of  the  cord  is  produced. 


As  regards  the  mode  of  closure  three 
contingencies  may  happen,  each  giving  rise 
to  a  particular  form  of  hernia  :  (1)  The  pro- 
cess may  not  close  at  all.  (2)  It  may  close 
at  the  upper  point  only.  (3)  It  may  close  at 
the  lower  point  only. 

(1)  "When  the  vaginal  process  is  entirely 
open,  gut  can  readily  descend  at  once  into 
the  scrotum.  Such  a  condition  is  called  a 
Congenital  Hernia.  This  form  of  rupture 
may  be  met  with  at  birth,  or  may  appear 
for  the  first  time  some  months,  or  even 
years,  after  birth.  When  a  rupture,  having 
all  the  characters  of  a  congenital  hernia, 
appears  for  the  first  time  many  years  after 
birth — say  at  the  age  of  seventeen  or  twenty 
— the  condition  of  parts  is  probably  that 
found  in  cases  where  an  infentile  hernia 
may  exist.  The  congenital  hernia  appears 
suddenly,  and  may  pass  at  once  into  the 
scrotum. 

(2)  When  the  process  is  closed  only  at 
the  internal  ring,  there  is  merely  a  thin 
septum  between  the  peritoneal  cavity  and 
the  cavity  of  the  tunica  vaginalis.  The 
gut  pressing  upon  this  septum  may  push 
it  before  it,  or  come  down  behind  it.  In 
either  case,  three  layers  of  peritoneum 
would  have  to  be  cut  through  before  the 
gut  could  be  reached.  This  is  the  Infantile 
Hernia  of  Hey,  or  the  Encysted  of  Sir 
Astley  Cooper.  This  hernia  is  not  con- 
genital, but  is  most  commonly  met  with  in 
infants  and  young  children.  It  has  been 
seen,  however,  for  the  first  time  in  patients 
of  seventeen,  thirty,  and  thirty-five  years 
of  age. 

There  are  no  special  features  by  which 
the  rupture  can  be  certainly  diagnosed  be- 
fore the  parts  are  exposed  in  herniotomy. 
It  has  the  ordinary  aspect  and  relations  of 
an  oblique  inguinal  hernia.  It  forms  more 
gradually  than  does  the  congenital  rupture, 
and  seldom  attains  the  same  dimensions. 
An  oblique  inguinal  rupture,  of  slow  forma- 
tion, in  a  patient  under  the  age  of  puberty 
wiU  probably  be  of  this  type.  The  condition 
of  parts  that  favours  the  development  of 
this  rupture  serves  also  to  explain  those 
anomalous  cases  of  congenital  hernia  which 
appear  suddenly,  and  for  the  first  time,  in 
adult  life.  Here,  under  some  unwonted 
exertion,  the  septum  above  described  gives 
way,  and  the  gut  at  once  passes  into  the 
cavity  beyond,  and  so  appears  in  the  con- 
dition of  a  congenital  hernia. 

(3)  In  the  last  of  the  three  above-named 
contingencies,  a  tubular  process  of  perito- 
neum leads  down  as  far  as  the  top  of  the 
testicle,  and  there  ends,  the  normal  tunica 
vaginalis  being  beyond.     Hernia  into  this 
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process  is  called  a  Hernia  into  the  funicu- 
lar process. 

In  the  first  of  these  three  forms  the 
testicle  is  quite  enveloped  in  the  hernia. 
In  the  second  and  third  forms,  as  well  as 
in  the  acquired  form,  it  is  distinct  fi'om  the 
rupture,  being  behind  and  below  it. 

It  is  important  to  distinguish  between 
the  congenital  and  the  acquired  forms  of 
inguinal  hernia.  In  the  congenital  variety 
the  rupture  appears  very  early  in  life,  and 
usually  develops  suddenly,  whereas  the  ac- 
quired form  is  rare  before  puberty,  and  is 
of  gradual  development.  In  the  former,  the 
relations  of  the  two  abdominal  rings  re- 
main unchanged,  and  the  testicle  is  en- 
veloped in  the  tumour.  In  the  latter,  the 
abdominal  rings  tend  to  become  approxi- 
mated, the  testicle  is  distinct,  and  is  to  be 
felt  behind  and  below  the  swelling.  The 
congenital  hernia  is  globular ;  the  acquired, 
pyriform.  The  congenital  hernia  is  much 
more  liable  to  strangulation,  and,  when 
strangulated,  is  m.uch  more  difficult  to  re- 
duce by  taxis. 

The  ingudnal  ca/nal  in  the  female  is 
much  smaller  and  narrower,  although  a 
little  longer,  than  it  is  in  the  male.  It 
offers  such  sHght  inducement  to  the  forma- 
tion of  a  rupture,  that  acquired  inguinal 
hernia  is  quite  rare  among  females.  In  the 
female  foetus  a  process  of  peritoneum  de- 
scends for  a  little  way  along  the  round  liga- 
ment, and  is  known  as  the  canal  of  Nuck.  If 
this  process  remain  patent,  as  it  not  unfre- 
quently  does,  it  may  lead  to  a  rupture  that 
corresponds  to  the  congenital  hernia  of 
males.  Indeed,  in  quite  early  life,  the  in- 
guinal rupture  is  about  the  only  form  met 
with  in  female  children,  with  the  excep- 
tion of  umbilical  hernia.  In  all  such  in- 
stances of  early  inguinal  hernia,  the  gut  has 
travelled  down  a  patent  canal  of  Nuck. 

2.  Internal  or  Direct  Hernia. — In 
this  form,  the  hernia  leaves  the  abdomen 
through  the  space  known  as  Hesselbach's 
triangle,  and  to  the  inner  side  of  the  deep 
epigastric  artery.  There  may  be  two  forms 
of  direct  hernia.  In  one  form  the  gut 
escapes  through  the  so-called  middle  fossa 
— a  depression  in  the  peritoneum  between 
the  epigastric  artery  and  the  obUterated 
hypogastric  vessel;  in  the  other,  through 
the  inner  fossa  between  the  hypogastric 
artery  and  the  outer  edge  of  the  rectus 
muscle.  The  middle  fossa  is  nearly  oppo- 
site to  the  summit  of  the  external  ring.  A 
hernia,  escaping  through  that  fossa,  would 
enter  the  inguinal  canal  some  little  way 
below  the  point  of  entrance  of  an  oblique 
hernia,  and  would  have  the  same  coverings 


as  that  hernia,  with  the  exception  of  the 
infundibuhform  fascia.  The  inner  fossa 
corresponds  with  the  external  ring.  A  rup- 
ture escaping  through  this  fossa  is  resisted 
by  the  conjoined  tendon  and  the  triangular 
aponeurosis.  These  structures  are  either 
stretched  over  the  hernia  so  as  to  form  one 
of  its  coverings,  or  the  conjoined  tendon  is 
perforated  by  the  hernia,  or,  lastly,  the  gut 
deviates  a  little  in  an  outward  direction 
so  as  to  avoid  the  tendon  and  appear  at 
its  outer  side.  In  any  case,  the  hernia 
is  forced  almost  directly  into  the  external 
abdominal  ring. 

In  distinguishing  a  direct  from  an  in- 
direct inguinal  hernia,  it  must  be  first 
noted  that  the  direct  hernia  is  never  con- 
genital. In  the  oblique  form  the  cord  is 
behind  the  tumour,  in  the  direct  it  is  be- 
hind and  external  to  it.  In  the  congenital 
obhque  hernia,  and  in  recent  examples  of 
the  acquired  form,  the  rupture  takes  the 
direction  of  the  inguinal  canal,  while  the 
direct  hernia  has  its  axis  almost,  if  not 
quite,  parallel  with  the  middle  Hne.  As 
has  been  already  pointed  out,  old  oblique 
hemiae  lose  a  good  deal  of  their  obliquity, 
and,  in  time,  present  an  axis  which  is  not 
very  divergent  from  that  of  the  direct 
hernia.  After  the  reduction  of  a  direct 
rupture,  the  edge  of  the  rectus  muscle  may 
be  readily  felt  to  the  inner  side  of  the  aper- 
ture, and  the  pulsation  of  the  epigastric 
artery  may  be  detected  on  its  outer  side — 
features  that  are  both  lacking  in  the  ob- 
Uque  variety.  Finally,  the  direct  hernia  is 
usually  much  smaller  than  the  oblique,  and 
assumes  a  more  globular  outline. 

Speaking  generally,  it  may  be  said  that 
inguinal  hemiae,  as  a  rule,  contain  small  in- 
testine, and  often  some  omentum.  In  rare 
cases  the  rupture  has  contained  the  caecum, 
the  sigmoid  flexure,  an  ovary,  and  the 
bladder.  In  caecal  ruptures  there  may  be 
no  sac,  or  only  a  partial  one.  When  the 
bladder  occupies  the  tumour,  there  is  no 
sac. 

Inguinal  hernia  is  ten  times  more  com- 
mon in  males  than  in  females.  It  occurs 
with  greatest  frequency  during  the  first  ten 
years  of  life ;  it  then  diminishes  in  fre- 
quency, and  rises  Again  to  attain  the  second 
maximum  between  the  ages  of  twenty  and 
forty.  After  forty  it  once  more  diminishes 
in  frequency. 

Inguinal  hemiae  have  been  mistaken 
for  hydrocele,  haematocele,  varicocele,  and 
other  scrotal  tumours  ;  for  tumours  of  the 
cord,  for  glandular  enlargements  in  the  in- 
guinal canal,  for  suppurative  collections  in 
the  canal,  for  retained  testis.     For  the  dif- 
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ferential  diagnosis  of  these  affections  the 
reader  is  referred  to  the  article  Groin. 

In  applying  taxis,  the  thigh  should  he 
flexed  and  a  little  adducted.  In  congenital 
herniae,  and  in  recent  acquired  hernias  of 
the  oblique  variety^  -the  pressure  should  be 
in  the  direction  of  the  inguinal  canal.  In 
direct  ruptures,  and  in  old  obHque  hernise 
that  are  not  congenital,  the  pressure  should 
be  apphed  almost  directly  backwards. 

In  performing  herniotomy,  the  external 
incision  should  be  about  1^  or  2  inches 
in  length,  should  be  made  along  the  middle 
of  the  tumour,  and  in  its  long  axis,  and 
should  be  so  arranged  that  its  centre  shall 
correspond  to  the  external  ring.  The  su- 
perficial external  pudic  vessels  are  usually 
divided  in  the  operation.  It  is  impossible 
to  distinguish  the  various  layers  of  tissue 
that  cover  the  hernia,  the  only  one,  as  a 
rule,  that  is  recognisable,  being  the  cre- 
masteric fascia.  In  dividing  the  constric- 
tion, it  is  recommended  to  cut  upwards  in 
all  forms  of  inguinal  hernia.  The  only 
vessel  in  risk  of  damage  is  the  deep  epi- 
gastric. In  the  oblique  rupture,  an  incision 
directly  upwards  would  quite  avoid  this 
artery ;  but  in  a  direct  hernia,  where  there 
is  reason  to  suppose  that  the  vessel  is  in 
close  connection  with  the  neck  of  the  sac, 
it  is  well  that  the  incision  be  directed  a 
little  inwards  as  well  as  upwards. 

Frederick  Treves. 

INHALATION.     See  ANiESTHETics. 

INNOMINATE  ANEURISM,  uncom- 
plicated by  dilatation  of  the  arch  of  the 
aorta,  is  of  rare  occurrence,  and  the  difficulty 
of  distinguishing  it  from  purely  aortic  an- 
eurism is  confessedly  great. 

Symptoms. — The  presence  of  a  pulsating 
swelling  in  the  region  of  the  right  sterno- 
clavicular articulation,  which  may  be  bulged 
forward  or  actually  invaded  by  the  tumour 
in  its  progress  to  the  episternal  notch, 
points  to  either  an  innominate  or  an  aortic 
anem-ism,  or  a  combination  of  the  two  dis- 
eases. Deficient  resonance  is  to  be  found 
over  the  upper  third  of  the  sternum,  the 
inner  half  of  the  clavicle,  and  probably  over 
the  infra-clavicular  region.  A  hruit  may, 
or  more  probably  may  not,  be  present  in 
the  tumour,  but  the  heart's  sounds  are  apt 
to  be  propagated  very  clearly  into  the  tu- 
mour, and,  according  to  Barwell,  while 
both  sounds  are  heard  as  plainly  as  over  the 
cardiac  region,  it  is  the  second  sound  which 
is  more  especially  exaggerated,  being  often 
louder  than  the  first.  Congestion  of  the 
veins  of  the  right  side  is  an  early  and  marked 
symptom,  and,  later  on,  congestion  of  the 
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left  side  may  follow  compression  of  the  left 
innominate  vein  by  the  tumour.  The  dimi- 
nution of  pulse  in  both  the  right  arm  and 
neck  is  an  important  symptom  of  innomi- 
nate aneurism,  though  not  conclusive,  since 
disease  of  the  aorta  at  the  origin  of  the  in- 
nominate may  give  rise  to  the  same  symp- 
toms. Dyspnoea  and  inability  to  assume 
the  recumbent  position  are  common  in  cases 
of  innominate  aneurism,  and  dysphagia  is 
not  an  infirequent  symptom. 

Treatm,ent. — The  treatment  of  an  in- 
nominate aneurism  by  rest  and  diet  is 
singularly  unsatisfactory,  the  disease  making 
progress  so  soon  as  the  patient  resumes  his 
ordinary  habits,  and  ending  before  long  in 
death  by  rupture,  or  by  fatal  pressure  on  the 
trachea. 

The  surgical  treatment  resolves  itself 
into  some  form  of  distal  ligature,  for  there 
can  never  be  room  to  apply  a  Hgature  on 
the  proximal  side  of  the  disease.  Liga- 
ture of  the  common  carotid,  of  the  third 
part  of  the  subclavian,  and  of  both  arteries 
consecutively  or  simultaneously,  have  all 
been  tried,  with  varied  results.  According 
to  Erichsen,  of  the  cases  in  which  one  ves- 
sel alone  was  tied,  in  sixteen  fatal  results 
were  accelerated,  in  three  the  progress  of 
the  disease  was  not  materially  interfered 
with,  in  two  it  was  arrested,  and  in  one  the 
result  was  uncertam,  and  in  one  case  only 
was  the  disease  cured.  Simultaneous  deli- 
gation  of  the  two  main  trunks,  on  the  other 
hand,  seems  to  have  produced  a  cure  in  two 
cases  of  Barwell's,  and  one  of  King's,  and 
to  have  given  great  relief  in  several  other 
instances,  both  of  innominate  aneurism  and 
of  aneurism  which  proved  eventually  to  be 
mainly  aortic.  Whatever  may  be  the  cor- 
rect theory  of  the  action  of  the  distal  Hga- 
ture {see  Aneurism),  there  can  be  no  doubt 
that  the  double  distal  ligature  does  produce 
a  marked  effect  upon  aneurisms  presumably 
innominate,  and  that  this  is  the  best  opera- 
tive method  to  be  pursued. 

Christopher  Heath. 

INNOMINATE  ARTERY,  The,  com- 
mences at  the  highest  point  of  the  aortic 
arch,  opposite  the  middle  of  the  manubrium 
sterni,  and  ends  opposite  the  upper  part  of 
the  right  sterno-clavicular  articulation.  Its 
length  is  from  1^  to  2  inches. 

In  front  are  the  manubrium  sterni  and 
the  sterno-clavicular  articulation,  separated 
from  the  arterial  trunk  by  the  origins  of  the 
sterno-hyoid  and  sterno -thyroid  muscles 
above,  and  below  by  the  left  innominate 
vein.  Behind  is  the  trachea ;  to  the  left  is 
the  left  common  carotid  artery  ;  to  the  right, 
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the  pleura  and  the  right  innominate  vein. 
No  branches  are  given  off  from  it  normally. 

Ligation. — I.  The  patient  is  to  be  placed 
on  the  back,  with  the  shoulders  sHghtly 
raised  on  a  pillow,  the  head  well  thrown 
back  over  the  pillow  and  the  face  turned  to 
the  left  side.  The  surgeon  stands  on  the 
right  side  of  the  patient,  an  incision  is  com- 
menced from  the  middle  line  over  the 
trachea  and  three  quarters  of  an  inch  above 
the  sternum,  and  carried  outwards  parallel 
to,  and  half  an  inch  above,  the  clavicle,  as 
far  as  the  outer  border  of  the  sterno-mastoid 
muscle.  Another  incision  is  made  upwards, 
from  the  inner  end  of  the  first,  along  the 
anterior  border  of  the  sterno-mastoid 
muscle  for  three  inches.  The  angular  flap 
thus  shaped  exposes  the  sterno-mastoid  at 
its  origin.  A  director  or  the  finger  is  first 
passed  beneath  the  sternal,  and  then  the 
clavicular,  head  of  the  muscle,  and  each  is 
divided,  the  inner  wholly,  the  outer  for  about 
three-quarters  of  its  extent.  Eeflect  the  an- 
gular flap ;  search  for  the  outer  edges  of  the 
sterno-hyoid  and  stemo-thyroid  muscles ; 
pass  the  director  beneath  them,  raise  them 
and  divide.  Eecognise  and  open  the  common 
carotid  sheath,  following  the  artery  down- 
wards with  the  finger,  when  the  innominate 
will  be  reached.  Pull  the  pneumogastric 
nerve  and  the  internal  jugular  veui  out- 
wards and  see  the  subclavian.  Clear  the  in- 
nominate artery,  as  well  as  possible,  from  the 
pleura  on  the  right  and  the  veins  in  front. 
Pass  the  needle  from  right  to  left,  avoiding 
carefully  the  pleura.  The  description  here 
followed  is  mainly  that  given  by  Mott. 
II.  Sedillot  reconunends  an  incision  through 
the  integuments  along  the  interval  between 
the  sternal  and  clavicular  origin  of  the  sterno- 
mastoid  muscle.  It  is  possible,  says  Sedillot, 
when  the  muscular  heads  are  well  separated 
and  the  patient's  head  flexed,  to  raise  the 
sterno-hyoid  and  stemo-thyroid  muscles, 
and,  cutting  them  through,  to  obtain  a  view 
of  the  vessels  which  would  allow  of  liga- 
ture of  the  innominate,  the  first  stage  of 
the  subclavian,  the  first  j)art  of  the  conunon 
carotid,  or  the  vertebral  artery. 

Of  sixteen  recorded  cases,  all  have  proved 
fatal  except  one,  in  which  the  common 
carotid  was  tied  at  the  same  time,  and  the 
vertebral  artery  later  for  secondary  haemor- 
rhage. Twice  the  artery  has  been  cut  do^^Ti 
upon  and  exposed  without  a  Ugature  being 
passed,  but  good  has  resulted  simply  fi'om 
the  manipulation.  James  Cantlie. 

INNOMINATE  BONE,  Fracture  of 
the.     See  Pelvis,  Injuries  of  the. 

INTEHTRIGO.     See  Erythema. 


INTESTINE,  Resection  of.  See  En- 
terectomy;  Colectomy. 

INTESTINAL      OBSTRUCTION.— 

The  conditions  which  produce  an  obstruc- 
tion in  the  bowels  are  numerous  and  varied. 
They  depend  upon  many  different  mechani- 
cal circumstances,  and  are  the  outcome  of 
diverse-  pathological  changes.  They  can 
be  most  conveniently  grouped  and  con- 
sidered under  the  following  headings  : — 

1.  Strangulation  by  bands,  &c.,  and 
through  apertures.  2.  Volvulus.  3.  Intus- 
susception. 4.  Stricture.  5.  Obstruction 
by  tumours  and  foreign  substances  within 
the  bowel.  6.  Obstruction  by  the  pressure 
of  tumours,  <S:c.,  external  to  the  bowel.  7. 
Faecal  accumulation. 

1.  Strangulation  by  Bands,  &c.,  and 
through  Apertures. — Although  many  dif- 
ferent anatomical  conditions  are  met  with 
under  this  general  heading,  ye';  the  lesion 
to  the  gut,  and  the  method  of  obstructing 
it,  are  practically  the  same  in  all  the  in- 
stances. No  matter  whether  the  involved 
loop  of  gut  be  ensnared  beneath  a  false 
hgament,  or  a  Meckel's  diverticulum,  or  an 
omental  band,  or  compressed  by  the  mar- 
gms  of  a  normal  or  abnormal  aperture, 
the  intestine  so  obstructed  is  strangulated 
by  precisely  the  same  means  that  are  con- 
cerned in  a  strangulated  hernia.  Indeed, 
this  form  of  obstruction  is  practically  that 
of  an  internal  hernia,  and  the  symptoms, 
and  prognosis,  and  treatment,  in  the  two 
varieties  of  obstruction,  differ  only  on  ana- 
tomical grounds. 

The  commonest  method  of  strangula- 
tion that  comes  under  the  above  heading 
is  effected  by  peritoneal  false  ligaments. 
These  Hgaments  are  isolated  adhesions,  the 
result  of  local  peritonitis.  They  are  most 
commonly  met  with  after  the  peritonitis 
attending  inflammation  of  the  caecum,  or 
of  the  connective  tissue  or  viscera  of  the 
pelvis,  and  after  that  due  to  injury,  to 
hernia,  or  to  mesenteric  gland  disease. 
Adhesions,  capable  of  producing  strangula- 
tion, may  indeed  follow  any  form  of  peri- 
tonitis from  which  recovery  is  possible. 
Many  of  the  adhesions  formed  during  the 
progress  of  peritonitis  no  doubt  disappear 
in  time,  others  persist,  and  a  few  are  apt  to 
become  elongated  and  cord-like  from  trac- 
tion. Often  only  a  single  adhesion  is  found, 
and  hence  the  term  employed  by  Mr.  Gay 
of  'the  solitary  band.'  The  obstructing 
band  is  usually  narrow,  slender,  fibrous, 
and  cord-like.  Its  length  varies,  and  its 
attachments  will  depend  upon  the  situation 
of  the    causative  peritonitis.      It   is   very 
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common  for  the  band  to  be  attached  by 
one  extremity  to  the  mesentery.  In  most 
instances,  the  adhesion  is  fomid  to  be 
stretched  in  front  of  a  resisting  surface, 
such  as  the  posterior  abdominal  wall,  the 
floor  of  the  iliac  fossa,  or  a  surface  of  the 
mesentery,  and  beneath  the  arcade  so 
formed  a  loop  of  intestine  is  strangulated. 
In  other  and  rarer  instances,  the  band  is 
unusually  long  and  forms  a  loop  or  noose, 
in  which  a  knuckle  of  bowel  becomes  en- 
snared, and  by  which  it  is  ultimately 
strangulated.  In  some  of  the  recorded 
examples,  the  loop  or  noose  formed  has 
been  of  a  very  complicated  character. 

In  another  class  of  case,  the  band  is 
formed  by  the  omentum,  and  is  called  an 
omental  cord.  In  these  cases,  a  part  of  the 
free  border  of  the  great  omentum  has  be- 
come adherent  at  sonie  spot,  and  the  portion 
so  bound  down  has  developed  into  a  cord- 
like structure.  The  attachment  of  the 
omental  ligament  is  usually  to  the  parietes 
or  viscera  of  the  pelvis,  to  the  peritoneum 
in  the  csecal  region,  or  to  the  margins  of  a 
hernial  orifice.  In  some  cases  the  whole 
of  the  omentum  has  been  rolled  up  into  a 
fan-shaped  structure,  the  base  of  the  fan 
being  at  the  transverse  colon,  and  its  apex 
at  the  point  of  attachment  of  the  epiploon. 
More  usually,  however,  the  adherent  seg- 
ment separates  itself  from  the  rest  of  the 
omentum.  As  a  rule,  the  omental  cords  are 
larger,  coarser,  and  of  greater  length  than 
those  last  mentioned. 

Strangulation  by  Meckel's  diverticulum 
also  comes  under  the  above  heading.  The 
true  or  Meckel's  diverticulum  is  due  to  the 
persistence,  or  incomplete  obHteration,  of  the 
vitelline  duct.  The  diverticulum  is  always 
single,  and  comes  off  fr*om  the  ileum  from 
one  to  three  feet  above  the  caecum.  It  arises 
from  that  side  of  the  bowel  which  is  most 
remote  from  the  attachment  of  the  mesen- 
tery. It  is  tubular,  and  its  walls  have,  in 
aU  points,  the  same  structure  as  the  small 
intestine.  In  its  most  complete  condition, 
it  appears  as  a  tube  passing  from  the  ileum 
to  the  mnbiUcus.  Much  more  fr'equently, 
however,  it  forms  quite  a  short  projection 
from  the  ileum,  and,  indeed,  the  average 
length  of  the  diverticle  is  three  mches.  It 
may  be  free,  or  it  may  have  acquired  an 
attachment  at  its  distal  extremity.  This 
is  more  usually  to  the  umbilicus,  and  is 
commonly  effected  by  means  of  a  liga- 
ment, which  comes  off  from  the  end  of  a 
short  tubular  diverticulum,  and  continues 
the  process  to  the  vicinity  of  the  navel. 

The  end  of  the  diverticle  or  the  cord, 
•which  is  often  continued  from  its  free  ex- 


tremity, may  be  found  attached  to  other 
parts,  such  as  the  small  intestine,  the 
ctficum,  and,  very  commonly,  the  mesentery. 
Sometimes,  in  the  position  of  the  diverti- 
culum, no  tubular  process  is  found  but 
only  a  fibrous  cord.  This  cord  may  repre- 
sent a  greatly  atrophied  and  imperfect 
diverticulum,  or  may  be  the  remains  of  the 
omphalo-mesenteric  vessels.  When  the  di 
verticulum  is  free,  its  extremity  may  be 
rounded  like  that  of  a  test-tube,  or  it  may 
be  tuberose  or  clubbed,  from  the  develop- 
ment of  a  false  or  protrusion -diverticulum. 

This  abnormal  process  may  cause  ob- 
struction in  several  ways.  The  adherent 
diverticulum  may  form  an  arcade  beneath 
which  a  loop  of  intestine  becomes  strangu- 
lated, or  when  of  good  length,  and  especially 
when  in  great  part  ligamentous,  it  may 
form  a  noose  in  which  a  knuckle  of  bowel 
may  be  snared.  On  the  other  hand,  when 
the  process  is  free  from  attachment,  and 
has  a  clubbed  extremity,  it  may  actually 
tie  itself  in  a  knot  around  the  pedicle  of 
a  loop  of  bowel.  The  precise  nature  and 
mode  of  formation  of  these  remarkable 
diverticular  knots  has  been  well  described 
by  Parise. 

In  the  fourth  class  of  qase,  the  strangu- 
lating agent  may  be  a  norinal  structure 
luliich  has  hecoTne  abnormally  attached. 
Thus  intestine  has  been  found  strangulated 
beneath  an  adherent  vermiform  appendix 
or  Fallopian  tube,  beneath  a  fixed  portion 
of  the  mesentery,  and  beneath  the  pedicle 
of  an  ovarian  cyst. 

In  many  cases  belonging  to  the  present 
class,  a  piece  of  bowel  is  strangulated 
through  some  slit  or  aperture.  In  the 
majority  of  the  instances,  the  sht  is  found 
in  the  mesentery.  Some  of  the  mesenteric 
holes  are  due  to  injury,  while  others  are 
congenital.  The  congenital  apertures  are 
round  and  regular,  and  are  found  in  the 
mesentery  of  the  lower  end  of  the  ileum. 
In  other  instances,  the  aperture  is  in  the 
omentum,  and  here  also  it  would  appear 
that  certain  of  these  unusual  holes  are  due 
to  injury,  while  others  are  congenital.  A 
loop  of  bowel  has  been  strangulated  by  the 
margins  of  the  foramen  of  Winslow,  by  a 
slit  in  the  broad  ligament  of  the  uterus, 
and  in  the  suspensory  ligament  of  the  liver ; 
by  the  ring  sometimes  formed  by  adherent 
intestinal  loops,  by  the  sht  left  between  two 
parallel  bands  of  adhesion,  and  through 
apertures  of  like  pecuUar  and  rare  char- 
acter. 

The  general  form  of  strangulation,  now 
under  notice,  may  concern  any  part  of  the 
intestinal  canal  that  is  capable  of  becoming 
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btrangulated.  The  lesion,  however,  ahnost 
invariably  concerns  the  lesser  bowel.  In 
some  few  cases,  a  part  of  the  colon  has 
been  involved,  but  such  instances  are  quite 
exceptional.  Of  the  small  intestine,  the 
segment  most  frequently  involved  is  the 
terminal  part  of  the  ileum. 

The  amount  of  bowel  implicated  varies 
from  the  smallest  knuckle  to  a  mass  of 
intestine  measuring  several  feet.  The 
average  length  of  the  involved  coil,  as 
gathered  from  the  examination  of  a  large 
number  of  recorded  cases,  is  about  fifteen 
inches. 

2.  Volvulus. — The  term  volvulus  is 
apphed  to  a  condition  where  the  intestine 
is  so  twisted  that  its  lumen  has  become 
entirely  occluded.  In  one  form  of  volvulus, 
the  bowel  is  twisted  about  its  mesenteric 
axis,  or  even,  in  rare  cases,  upon  its  own 
axis ;  while  in  another  form,  two  suitable 
coils  of  intestine  are  so  intertwined  or 
knotted  together  that  obstruction  is  brought 
about.  The  first  form  of  volvulus  is  com- 
paratively common,  the  latter  is  very  rare. 
Volvulus  may  concern  the  small  intestine, 
the  ascending  colon  and  caecum,  or  the 
sigmoid  flexure.  It  is  mosD  commonly 
met  with  in  tha  sigmoid  flexure.  Else- 
where it  is  exceptional.  Indeed,  it  may  be 
«  said  that  the  usual  form  of  volvulus  is  due 
to  a  twisting  of  the  sigmoid  flexure  aboat 
its  mesenteric  axis,  and  that  all  other  forms 
of  twist  are  rare. 

Volvulus  of  the  Sigmoid  Flexure. — 
The  bowel,  as  has  just  been  observed,  is 
usually  found  to  be  twisted  about  its  mesen- 
teric axis.  In  a  normal  sigmoid  flexure, 
especially  when  the  loop  has  but  a  short 
meso-colon,  volvulus  of  this  kind  is  im- 
possible. A  certain  arrangement  of  the 
gut  is  necessary  before  the  twist  can  be 
produced.     In  the  first  place  the  sigmoid 

•  loop   must  be  of   considerable  length ;  in 
0  the  second  place  its  meso-colon  must  be 

long  and  very  narrow  at  its  parietal  attach- 
ment ;  and,  thirdly,  the   two   ends  of  the 

•  loop  of  bowel  must  be  brought  very  close 
together.  When  these  conditions  are  found, 
there  exists  a  free  and  loose  coil,  with  a 
narrow  and  fixed  pedicle,  around  which  it 
can,  with  great  ease,  be  twisted.  This 
arrangement  of  the  sigmoid  flexure  is  rarely 
met  with  except  in  the  bodies  of  adults, 
and  especially  in  those  past  middle  life. 
There  is  evidence  to  show  that  it  is  most 
probably  brought  about  by  long-continued 

•  constipation. 

When  volvulus  occurs,  the  loop  is 
twisted  around  its  mesenteric  axis.  The 
twist  is  sometimes  from  right  to  left,  but  it 


is  more  usually  from  left  to  right.  When 
the  volvulus  has  occurred,  both  ends  of 
the  loop  are  occluded,  and  the  twist  is 
soon  rendered  permanent.  The  heavy  and 
loaded  coil  has  no  inherent  power  of  right- 
ing itself  ;  it  soon  becomes  distended  with 
gas,  and  this  distension  renders  the  volvu- 
lus irreducible.  If  the  gas  be  evacuated, 
the  distorted  coil  can  probably  be  made  to 
assume  its  normal  position.  The  distension 
of  the  sigmoid  loop  in  volvulus  is  often 
enormous.  In  some  cases  the  involved  coil 
has  appeared  to  occupy  almost  the  whole 
abdominal  cavity.  When  the  distension  is 
moderate,  the  fundus  of  the  twisted  loop 
reaches  the  umbilicus ;  as  the  distension 
increases,  it  tends  to  move  towards  the 
right  hypochondriac  region,  and,  in  extreme 
cases,  the  diaphragm  may  be  pushed  up  by 
the  dilated  coil,  and  death  be  brought  about 
by  pressure  upon  the  thoracic  viscera.  The 
involved  loop  is  foiuid  to  be  intensely  con- 
gested, and  in  the  condition  indeed  of 
bowel  in  a  strangulated  hernia.  If  the 
volvulus  be  unrelieved,  patches  of  gangrene 
appear  upon  the  bowel,  and  spread  rapidly. 
The  colon,  above  the  twist,  is  found  much 
distended ;  its  mucous  raembrane  is  often 
ulcerated,  and  such  ulceration  may  lead  to 
fatal  perforation.  Peritonitis  is  remarkably 
common  in  this  form  of  obstruction.  It 
begins  on  the  involved  coil,  and  then  spreads 
over  the  rest  of  the  serous  membrane.  It 
is  rarely  absent. 

In  the  other  form  of  volvulus  of  the 
flexure,  the  same  anatomical  conformation 
is  found  in  the  bowel  as  in  the  previous 
case,  and,  over  or  under  the  pedicle  of  the 
loop,  a  coil  of  small  intestine  has  passed, 
and  the  loop  and  the  coil  have  become  so 
intertwined  as  to  cause  obstruction  in  both 
the  segments  of  bowel  involved. 

Volvulus  of  the  ascending  Colon  and 
Ccecum  is  mat  with  under  three  aspects  : — 

(1)  The  ascending  colon  may  be  twisted 
around  its  own  axisc  This  form  of  obstruc- 
tion is,  without  question,  exceedingly  rare. 

(2)  The  caecum  and  ascending  colon  are 
together  provided  with  an  extensive  meso- 
colon. The  free  and  loose  loop  of  bowel, 
so  formed,  may  become  twisted  about  its 
mesenteric  axis,  or  may  become  inter- 
twined with  a  suitable  coil  of  the  small 
intestine,  just  as  in  the  case  of  the  sigmoid 
flexure.  (3)  The  caecum  is  the  subject  of 
congenital  malformation,  and  is  found  to 
be  so  bent  upon  itself,  or  so  twisted  about 
its  long  axis,  that  its  lumen  is  wholly,  or  in 
part,  occluded.  The  colon,  in  these  cases, 
is  often  imperfectly  formed,  the  ascending 
colon  is  absent,  and  the  distorted   caecum 


Intestinal  Obstruction 


80s 


fornid  in  the  right  hypochondriac   region 
or  about  the  umbilicus. 

All  these  forms  of  volvulus  are  rare. 

In  Volvulus  of  the  Small  Intestine,  as 
in  that  involving-,  'the  sigmoid  flexure, 
two  forms  of  twist  may  be  found.  In  the 
one,  a  loop  of  the  small  intestine  is  twisted 
about  its  own  mesenteric  axis.  In  the 
other,  a  suitable  coil  of  the  bowel  is  engaged 
in  a  volvulus  with  another  suitable  coil. 

It  would  appear  that  volvulus  is  not 
met  with  in  the  small  intestine  when  the 
anatomical  condition  of  that  bowel  is  in 
all  respects  normal.  Sometimes,  a  few  ad- 
hesions hold  the  gut  down  in  such  a  way 
as  to  render  an  irreducible  volvulus  possible. 
In  other  instances,  the  two  ends  of  a  large 
coil  of  small  intestine  are  brought  together. 
In  this  way  the  coil  or  loop  becomes,  to 
some  extent,  separated  from  the  rest  of 
the  intestine.  It  has  a  pedicle,  and  is  in 
a  position  to  enter  into  either  of  the  two 
forms  of  volvulus.  The  bringing  together 
of  the  two  ends  of  the  bowel  in  the  loop 
may  be  due  to  some  old  mesenteric  gland 
disease,  or  to  some  local  peritonitis  in- 
volving the  mesentery.    Volvulus  of  the 

•  small  intestine  most  usually  concerns  the 
lower  ileum.  The  involved  segment  of 
bowel  becomes  occluded  at  both  ends,  and 
much  distension  is  produced. 

3.  Intussusception. — By  an  intussus- 
ception is  understood  the  prolapse  or  turn- 
ing of  one  part  of  the  wall  of  the  intestine 
into  the  lumen  of  an  immediately  adjoin- 
ing part.     It   forms  more  than  one-third 

♦  of  the  whole  number  of  cases  of  intestinal 
obstruction.  When  an  intussusception  is 
viewed  in  vertical  section,  it  is  found  to  be 
composed  of  six  layers  of  intestine — three 
on  either  side  of  the  central  canal — all 
more  or  less  parallel  to  one  another.  On 
horizontal  section  it  shows  three  concentric 
rings  of  bowel.  In  whatever  way  the  sec- 
tion is  made,  the  arrangement  of  the  layers 
is  found  to  be  such  that  mucous  membrane 
is  in  contact  with  mucous  membrane,  and 
peritoneum  with  peritoneum.  The  external 
of  the  three  layers  is  known  as  the  intus- 
suscipiens  or  sheath.  The  innermost 
cylinder  is  called  the  entering  layer,  and 
the  middle  one  the  returning  layer.  These 
two  layers,  taken  together,  form  the  intus- 
susceptum. 

There  are  three  anatomical  varieties 
of  intussusception : — (1)  enteric ;  (2)  colic ; 
and  (3)  ileo-ccecal.  The  enteric  involve  the 
small  intestine,  and  especially  the  ileum 
and  lower  jejunum.  They  are  usually  quite 
short.  The  colic  may  be  found  in  any 
part  of  the   colon,  but  are  most  common 


in  the  descending  colon  and  sigmoid  flexure. 
They  also  seldom  attain  great  length. 
There  are  two  forms  of  invagination  at 
the  ileo-csecal  region,  viz.  the  ileo-caecal 
and  the  ileo-coUc.  In  the  former,  the  ileum 
and  caecum  pass  into  the  colon,  preceded 
by  the  ileo-caecal  valve,  which  forms  the 
apex  or  free  extremity  of  the  intussuscep- 
tum.  This  form  may  attain  great  size, 
so  that  the  valve  reaches  the  anus  and 
projects  beyond  it.  In  the  ileo-colic  iorm, 
the  end  of  the  ileum  is  prolapsed  through 
the  ileo-csecal  valve.  The  valve  and  the 
caecum  remain,  for  a  while  at  least,  un- 
moved, and  the  ileum  always  fonns  the 
apex  of  the  intussusceptum.  If  the  in- 
vagination increases  after  the  ileum  ceases 
to  become  prolapsed,  the  caecum  and  the 
colon  become  the  subject  of  a  secondary 
invagination.  Leichtenstem  expresses  the 
relative  frequency  of  these  various  forms 
by  the  following  figures  :  Ileo-caecal  44  p.c, 
enteric  30  p.c,  colic  18  p.c,  and  ileo-colic 
8  p.c. 

In  all  fomis^-gf-intussusception,  except 
the  ileo-colic,  the  invagination  increas55~at 
Ihe  expense  of  the  external  layer  only. 
Thus,  supposing  the  end  of  the  jejunum  to 
be  invaginated  into  the  ileum.  If  the  mass 
increase,  it  \vill  do  so  solely  at  the  expense 
of  the  ileum,  and  no  more  of  the  jejunum 
will  actively  enter  the  intussusception. 
It  thus  happens  that  the  apex  of  the  intus- 
susception always  remains  the  same,  no 
matter  to  what  length  the  invagination  at- 
tains. In  the  ileo-coHc  form,  the  end  of  the 
ileum  is  prolapsed  through  the  valve,  and 
as  the  invagination  increases,  more  and  more 
ileum  is  protruded  through  the  ileo-caecal 
opening,  while  the  sheath  remains  un- 
changed. When,  for  various  reasons,  no 
more  ileum  can  become  invaginated,  then, 
if  the  tumour  increase,  the  caecum  will  btf 
turned  in,  and  after  it  the  ascending  colon, 
the  intussusception  now  growing  solelf 
at  the  expense  of  the  external  layer  01 
sheath. 

The  true  or  obstriictive  intussusception 
must  be  distinguished  from  a  form  of  in- 
vagination, which  is  supposed  to  be  due  to 
disordered  intestinal  movements  occurring 
during  the  act  of  dying.  These  *  intussus- 
ceptions of  the  dying '  are  always  small, 
are  most  common  in  the  small  intestine, 
are  usually  multiple,  are  frequently  retro- 
grade, and  are  in  all  instances  very  readily 
reduced.  They  produce  no  symptoms,  and 
cause,  indeed,  no  material  narrowing  of  the 
lumen  of  the  bowel.  The  true  intussus- 
ception is  always  descending,  i.e.  always 
moves  in  the  direction  of  the  anus.  In  a  few 
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instances  a  true  ascending  or  retrograde 
invagination  has  been  met  with.  Except 
under  the  rarest  circumstances,  the  true  or 
obstructive  invagination  is  always  single. 

Some  few  cases  have  been  reported  of 
double  and  triple  intussusceptions.  In 
these  cases  an  invagination  forms,  and  then 
its  sheath  becomes  itself  the  subject  of  in- 
vagination, so  that  a  double  intussusception 
is  formed,  composed  of  five  layers  instead 
of  three.  If  the  outer  sheath  of  a  double 
intussusception  become  in  turn  the  seat 
of  another  invagination,  a  triple  intussus- 
ception is  produced,  which  will  be  found  to 
be  composed  of  seven  layers. 

The  tumour  generally  has  a  somewhat 
curved  outline,  especially  in  the  ileo-C£ecal 
forms.  This  depends  upon  the  traction  on 
the  mesentery,  and  the  tumour  will  there- 
fore be  concave  on  the  side  to  which  the 
mesentery  is  attached.  The  traction  of  the 
mesentery  also  tends  to  make  the  aperture 
of  the  intussusceptum  sUt-like,  and  to  pull 
it  towards  the  mesenteric  side  of  the  sheath 
or  receiving  layer. 

Some  invaginations  may  exist  for  some 
length  of  time  without  the  lumen  of  the  in- 
volved bowel  becoming  occluded,  and  with- 
out any  gross  changes  appearing  in  the 
layers  of  the  distorted  intestiue.  As  a  rule, 
however,  the  intussusceptum  soon  becomes 
engorged  with  blood  and  greatly  swollen. 
From  this  engorgement,  coupled  with  the 
constriction  to  which  the  neck  of  the  intus- 
susception is  subjected,  the  inner  and  middle 
layers  may  soon  find  themselves  in  the  con- 
dition of  strangulated  bowel.  At  first,  the 
lumen  of  the  intestine  is  comparatively  free, 
but  by  slow  degrees  it  becomes  narrowed, 
and  in  time  most  usually  becomes  quite 
occluded.  This  occlusion  is  due  mainly  to 
.the  great  swelling  of  the  intussusceptum, 
and  also  to  the  curving  of  the  tumour  from 
the  dragging  upon  the  mesentery,  and  oc- 
casionally to  the  plugging  of  the  canal  with 
clots  of  blood.  Aiiother  important  change 
which  is  apt  soon  to  take  place  in  the  intus- 
susception is  this — it  becomes  irreducible. 
This  irreducibiUty  may  depend  upon  ad- 
hesions at  the  neck  or  between  the  opposed 
serous  surfaces  of  the  inner  and  middle 
layers,  or  it  may  be  due  to  the  great  swell- 
ing of  the  intussusceptum ;  or  to  the  pre- 
sence of  a  polyp  at  its  apex,  or  to  some 
alteration  in  outline  that  the  invagination 
has  undergone,  or — in  the  ileo-coHc  form — 
to  the  resistance  offered  by  the  ileo-csecal 
valve.  In  many,  and  indeed  in  perhaps  the 
majority  of  the  cases,  two  or  more  of  these 
factors  in  the  production  of  irreducibility 
are  found  to    be   combined.      The   intus- 


suscipiens  seldom  undergoes  gross  change. 
It  may,  however,  become  the  seat  of  some 
local  peritonitis,  or  become  ulcerated,  or 
even  in  rare  cases  gangrenous.  With  regard 
to  the  intussusceptum,  it  in  time  tends  to 
become  gangrenous.  The  gangrene  is  pro- 
duced by  the  same  conditions  which  foster 
it  in  strangulated  hernia.  The  necrotic 
process  may  be  limited  to  some  portion  of 
the  intussusceptum,  or  the  whole  of  that 
part  of  the  invagination  may  perish  en 
masse,  and  be  discharged  from  the  anus. 
It  is  by  means  of  gangrene  of  the  intus- 
susceptum that  an  invagination  may  undergo 
spontaneous  cure.  By  this  process  of  elimi- 
nation several  feet  of  intestine  have  been 
separated  and  evacuated.  ^ 

4.  Stricture  of  the  Intestine.  —  In 
stricture,  there  is  a  narrowing  of  the  lumen 
of  the  bowel,  due  to  changes  in  the  coats 
of  the  bowel  itself.  It  is  convenient  to 
divide  all  cases  of  strictm*e  into  two  great 
classes,  the  cicatricial  and  the  cancerous. 

The  Cicatricial  Stricture  depends  upon 
the  contracting  of  a  cicatrix,  consequent 
upon  the  loss  of  substance  by  ulceration  or 
limited  gangrene  of  the  inner  coats.  The 
nature  and  extent  of  the  stricture  produced 
will  obviously  depend  upon  the  situation 
and  extent  of  the  original  loss  of  substance. 
In  the  majority  of  examples,  the  cica- 
tricial stricture  has  followed  upon  some 
primary  ulceration  of  the  bowel.  Dysen- 
teric ulcers  very  often  lead  to  stricture. 
These  ulcers  are  usually  met  with  in  the 
lower  parts  of  the  colon,  and  become  rarer 
as  the  caecum  is  approached.  They  often 
cause  extensive  and  very  irregular  contrac- 
tions, and  may  lead  to  a  severe  form  of 
stricture.  The  catarrhal  ulcer — met  with 
in  acute  and  chronic  catarrh — and  the 
syphilitic  ulcer  may  both  be  causes  of  stric- 
ture. The  former  is,  as  a  rule,  limited  to 
the  colon,  the  latter  occurs  most  fi:equently 
in  the  rectum  and  the  lower  ileum.  The 
peptic  ulcer  of  the  duodenum,  which  is  said 
to  be  caused  by  the  action  of  the  gastrie 
juice,  may  also  lead  to  stenosis.  Tubercular 
ulcers  of  the  bowel  are  also  frequent  causes 
of  stricture.  They  are  most  common  about 
the  lower  ileinn  and  the  ileo-caecal  valve.  It 
would  appear  that  the  ulcers  due  to  typhoid 
fever  never  produce  a  very  definite  stricture 
of  the  bowel.  In  several  instances,  the  loop 
of  gut  which  has  been  involved  in  a  strangu- 
lated hernia  has  become  the  seat  of  a  stric- 
ture, the  stenosis  depending  upon  cicatri- 
sation after  ulceration  or  limited  gangrene 
of  the  involved  intestine.  Certain  cases 
also  have  been  recorded,  where  a  cicatricial 
stricture  has  been  more  or  less  distinctly 
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tra/ced  to  the  efifects  of  some  injury  to  the 
bowel. 

The  Cancerous  Stricture.  Two  forms 
of  cancer  are  met  with  in  the  bowel,  the 
primary  and  the  secondary.  It  would  appear 
that  any  form  of  carcinoma  may  lead  to 
secondary  deposits  in  the  bowel,  and  those 
deposits  will  of  coinrse  present  the  same 
type  of  structure  as  is  possessed  by  the 
primary  growth.  With  this  form  of  car- 
cinoma, surgery  has  little  or  no  concern. 

With  regard  to  primary  cancer  of  the 
bowel,  there  are  strong  reasons  for  beheving 
that  it  is  strictly  limited  to  one  form  of  car- 
cinoma— the  epithelial.  There  is  no  evi- 
dence of  a  substantial  character  to  show  that 
scirrhus  or  medullary  cancer  ever  appears 
in  the  bowel  as  a  primary  growth. 

Epithelioma  usually  produces  very  defi- 
nite and  well-defined  circular  strictures  of 
the  bowel.  The  outer  surface  of  the  bowel 
at  the  seat  of  stricture  is, often  very  sharply 
constricted,  and  presents  an  appearance  as 
if  a  piece  of  cord  had  been  tied  around  it. 
The  deposit  in  the  interior  of  the  bowel  is 
apt  to  assume  an  annular  outline,  and  to  be 
attended  early  in  the  case  by  ulceration. 
The  ulcers  have  often  a  thickened,  indur- 
ated, and  everted  edge  which  is  very  typical. 

In  any  case  of  stricture,  whether  simple 
or  cancerous,  the  intestine  above  the  nar- 
rowed part  becomes  dilated  and  hypertro- 
phied,  and  its  mucous  membrane  the  seat 
of  ulceration.  In  stenoses  of  the  colon,  ul- 
ceration is  very  commonly  met  with  in  the 
caecum,  even  in  cases  where  the  obstruction 
is  situated  at  some  distance  from  the  caput 
coli.  It  very  frequently  happens  that  the 
ulcer  above  the  obstruction  leads  to  fatal 
perforation. 

Cancerous  strictures  are  much  more 
common  than  cicatricial  strictures,  and  the 
colon  is  much  more  frequently  the  seat  of 
the  stenosis  than  is  the  small  intestine. 
Excluding  the  rectum,  the  commonest  seat 
of  stricture  of  the  intestine  is  in  the  sig- 
moid flexure  ;  next  in  frequency  comes  the 
descending  colon,  and  then  the  splenic  and 
hepatic  flexures.  Indeed,  so  far  as  the  colon 
is  concerned,  it  may  be  said  that  strictures 
become  gradually  less  and  less  frequent  as 
one  passes  up  the  intestine  from  the  sigmoid 
flexure.  In  not  a  few  instances  the  stric- 
ture has  involved  the  ileo-caecal  valve. 

5.  Obstruction  by  Tumours  and  Fo- 
reign Substances. — The  following  Innocent 
Tumotirs  are  met  with  in  the  intestine  : — 
Fibroma,  fibro-myoma,  Hpoma,  angioma,  and 
adenoma.  The  last-named  is  the  most  com- 
mon, the  other  growths  are  rare.  The  ade- 
noma grows  from  the  mucous  membrane,  and 


is  composed  of  glandular  tissue,  of  the  kind 
found  in  Lieberkiihn's  follicles.  These  tu- 
mom's  nearly  always  assume  a  polypoid 
outline.  When  the  supporting  connective 
tissue  of  the  mass  is  loose  and  lax,  it  re- 
ceives the  name  of  a  soft  polyp ;  when  it  is 
more  dense  and  fibrous,  the  tumour  is  called 
a  firm  or  fibrous  polyp,  or  papilloma. 

Adenomata  are  most  fi"equent  in  the  rec- 
tum and  colon,  are  most  often  met  with  in 
children,  and  are  more  usually  multiple  than 
single.  After  the  colon,  the  lower  end  of  the 
ileum  is  the  most  frequent  seat  of  polypoid 
growths.  Sometimes  these  growths  may 
attain  great  size.  They  may  cause  ob- 
struction by  their  great  size  or  by  their 
numbers,  and  not  infrequently  they  lead  to 
intussusception.  In  some  cases  the  pedicle 
of  the  polyp  has  given  way,  and  the  mass 
has  been  discharged  per  anum. 

Sarcomatous  Tumours  have  been  met 
with  in  the  bowel,  both  as  primary  and 
secondary  growths.  They  are  usually  of 
the  spindle -celled  variety.  They  only  very 
rarely  appear  as  polypi,  and  more  com- 
monly spread  around  the  bowel,  and  then 
probably  produce  one  form  of  what  has  been 
incorrectly  called  a  cancerous  strictiu-e. 
In  connection  with  Hodgkin's  disease,  im- 
mense masses  of  lympho- sarcoma  have  de- 
veloped in  the  bowel  from  the  adenoid 
tissue  in  the  mucous  membrane. 

By  a  Foreign  Body,  as  applied  to  the  in- 
testinal tract,  is  meant  any  substance  that 
can  resist  the  digestive  action  of  the  fluids 
of  the  stomach  and  bowels.  These  sub- 
stances may  be  swallowed  by  accident  or 
intent,  and  the  victims  are  very  often  luna- 
tics or  hysterical  individuals.  Some  of  the 
foreign  sul5stances  which  are  smooth  and 
rounded,  such  as  pebbles,  coins,  &c.,  may 
pass  readily  through  the  bowel,  while  ir- 
regulaj-shaped  bodies,  such  as  pieces  of 
bone  and  porcelain,  and  plates  carrying 
false  teeth,  are  very  apt  to  lodge  in  some 
part  of  the  canal.  The  majority,  however, 
of  foreign  bodies  which  are  swallowed  are  in 
time  passed  by  the  anus.  They  may  be  re- 
tained for  weeks  or  even  months,  and  then 
be  evacuated.  If  obstruction  be  produced, 
it  most  probably  depends  upon  impac- 
tion of  the  foreign  body  in  the  lower  ileum. 
The  caecum  is  another  spot  where  such 
substances  are  very  apt  to  lodge.  The  im- 
pacted body  may  excite  ulceration  of  the 
bowel.  This  may  lead  to  perforation  and 
death,  or  may  induce  the  formation  of  an 
abscess,  upon  the  evacuation  of  which  the 
foreign  substance  is  discharged. 

In  many  instances  a  Gall  Stone  has  be- 
come impacted  in  the  intestine,  and  has  led 
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to  fatal  obstruction.  The  stone,  to  cause 
obstruction,  must  be  of  unusually  large  size, 
and  it  is  probable  that,  in  every  instance,  the 
calculus  has  reached  the  bowel  by  direct 
ulceration  between  the  gall-bladder  and  the 
duodenum.  If  the  stone  is  able  to  pass  the 
bile-duct,  it  will  certainly  be  able  to  pass 
through  the  intestine.  '^Tien  impaction 
has  taken  place,  the  stone  is  usually  found 
to  be  lodged  in  the  lower  ileum,  and  next 
in  frequency  in  the  duodenum  or  jejunum. 
Impacted  gall-stones  have  induced  fatal 
ulceration  and  gangrene  of  the  bowel,  and 
have  led  to  the  development  of  faecal  ab- 
scesses, through  which  they  have  been  dis- 
charged. These  biliary  calculi  may  be  re- 
tained for  weeks  or  months  without  causing 
any  symptoms,  or,  after  severe  symptoms 
of  obstruction  have  been  produced,  they 
may  be  spontaneously  evacuated. 

Obstruction  in  the  bowel  may  be  pro- 
duced by  Intestinal  Calculi  or  Enteroliths. 
Some  of  these  concretions  are  composed  of 
phosphatic  deposits,  which  are  usually  found 
to  be  formed  around  a  nucleus  composed 
of  some  undigested  substance.  Such  entero- 
liths are  stone-like,  are  usually  single,  and 
of  small  size.  Other  enteroHths  are  of 
low  specific  gravity,  are  porous  and  sponge- 
like m  texture.  These  are  composed  mainly 
of  densely  felted  masses  of  vegetable  frag- 
ments, mixed  with  calcareous  and  faecal 
particles.  To  this  class  belongs  the  avenoHth, 
or  oat-stone,  which  is  said  to  be  met  with 
occasionally  in  the  intestines  of  those  who 
live  largely  upon  oatmeal.  Other  of  these 
calculi  are  made  up  of  hair  and  fibres,  which 
the  patient  is  in  the  habit  of  introducing 
into  the  mouth  from  time  to  time.  Thus 
a  large  mass,  composed  of  cocoa-nut  fibres, 
has  been  found  in  the  intestines  of  individuals 
working  with  that  material.  In  other  cases, 
the  concretion  is  formed  of  insoluble  mineral 
matters  which  have  been  swallowed  as  me- 
dicines. These  enteroliths  are  usually  com- 
posed of  magnesia,  and  may  be  of  great  size. 
In  one  instance,  it  was  found  to  be  com- 
jjosed  wholly  of  gum  benzoin. 

6.  Obstruction  by  the  pressure  of 
Tumours,  &c.,  external  to  the  Bowel. — 
As  instances  of  this  form  of  obstruction 
may  be  cited — occlusion  of  the  intestine  by 
a  retroverted  or  retroflexed  uterus,  especially 
when  enlarged  by  pregnancy,  occlusion 
by  uterine  and  ovarian  tumours,  by  large 
abscesses,  by  tumours  of  the  kidney  and 
other  parts,  by  enlarged  spleens,  and  by  hy- 
datid cysts,  &c.  In  this  form  of  obstruc- 
tion, the  rectimi  suffers  the  most  frequently, 
and  after  it  the  sigmoid  flexure,  and  the 
terminal  coils  of  the  ileum. 


7.  F^CAL  Accumulation.— The  morbid 
condition,  which  forms  the  basis  of  this 
form  of  obstruction,  is  an  insufficiency  in 
the  forces  that  move  the  intestinal  contents 
forward.  This  condition  may  pass  on  to 
absolute  paralysis  of  a  segment  of  the 
bowel,  leading  to  complete  arrest  of  the  in- 
testinal contents  and  symptoms  of  obstruc- 
tion. In  chronic  constipation  it  can  only 
be  said  that  the  peristaltic  movements  are 
feeble,  and  inadequate  to  produce  the  effects 
expected  of  them.  In  the  condition  known 
as  'ileus  paralyticus,'  or  obstruction  by 
faecal  masses,  the  constipation  has  led  to 
absolute  occlusion  of  the  bowel,  and  a  con- 
siderable portion  of  the  intestine  is  in- 
capable of  any  peristaltic  movements. 
Faecal  matters  collect  in  this  segment,  and 
form  a  species  of  plug,  which  even  vigorous 
action  in  the  bowel  alone  is  not  able  to  dis- 
lodge. The  retained  faeces  become  more 
and  more  solid  by  absorption  of  their  fluid 
parts,  and  the  contraction  of  the  empty  or 
less  distended  bowel  below  the  accumula- 
tion adds  to  the  obstruction.  As  the  case 
progresses,  the  paralysed  intestine  becomes 
more  and  more  distended,  its  muscular 
fibres  are  stretched  and  even  ruptmred,  and 
the  possibility  of  a  restoration  of  peristaltic 
movement  is  rendered  gradually  more  re- 
mote. The  condition  may  be  further  com- 
pHcated  by  the  appearance  of  chronic  peri- 
tonitis. The  gut  above  the  occlusion 
becomes  dilated  and  hjrpertrophied,  and  its 
mucous  membrane  the  frequent  seat  of  ul- 
ceration ('  stercoral  ulcers.')  It  is  in  the 
caecum  especially  that  these  ulcers  are  very 
apt  to  occur.  This  form  of  obstruction  is 
practically  limited  to  the  colon,  although  it 
may  involve  the  lower  ileum.  The  parts 
in  which  the  accumulation  most  often 
forms  are  the  caecum  and  the  sigmoid 
flexure.  The  dilatation  of  the  bowel  above 
the  obstruction  often  attains  enormous  pro- 
portions, and  the  amount  of  faecal  matter 
accommodated  in  the  bowel  in  these  cases 
may  be  very  considerable. 

Eare  Forms  of  Obstruction. — Among 
the  rarer  forms  of  obstruction  which  are 
excluded  from  the  above  classification,  may 
be  mentioned  the  following: — Occlusion  of 
the  bowel  by  acute  bending  or  kinking,  due 
to  traction  upon  an  isolated  adhesion  or  an 
adherent  diverticulum ;  occlusion  by  means 
of  adhesions  that  compress  the  gut,  and 
that  mat  several  of  the  coils  together ; 
and  narrowmg  of  the  bowel  from  shrinking 
of  the  mesentery  after  inflammation. 

The  Symptoms  of  Obstruction. — From 
a  clinical  point  of  view  intestinal  obstruc- 
tion   may   be    conveniently    divided    into 
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three  classes  : — 1,  acute  obstruction;  2, 
chronic  obstruction ;  and,  3,  cases  where 
symptoms  of  acute  obstruction  supervene 
upon  those  indicative  of  chronic  obstruc- 
tion. 

1.  In  Acute  Obstruction  the  patient  is 
seized,  more  or  less  suddenly,  with  severe 
abdominal  pains.  The  pain  is  of  the 
nature  of  coHc,  and  is  usually  constant, 
although  liable  to  exacerbations.  He 
vomits.  The  vomiting  appears  early,  is 
copious,  persistent,  and  in  time  very  com- 
monly stercoraceous.  There  is  more  or 
less  absolute  constipation,  with  some  dis- 
tension of  the  abdomen.  There  is  collapse 
with  great  depression  of  strength,  the  tem- 
perature falls,  the  pulse  becomes  rapid  and 
very  feeble,  the  extremities  are  cold,  the 
face  is  pinched  and^'lhe'  eyes'suSEen,  and 
the  amount  of  urine  is  diminished. 

2.  In  Chronic  Obstruction,  on  the  other 
hand,  the  onset  is  gradual,  and  the  pro- 
gress of  the  malady  irregular.  There  are 
attacks  of  pain,  which  come  on  at  first  at 
long  intervals,  are  often  provoked  by  food, 
and  are  frequently  ascribed  to  indigestion 
or  colic.  These  attacks  become  more  fi'e- 
quent,  more  severe,  and  of  longer  duration. 
They  are  attended  with  some  vomiting 
and  with  constipation.  The  vomiting  is 
probably  slight  and  the  constipation  not 
absolute.  Between  these  attacks  the 
patient  may  feel  fairly  well,  and  suffer 
only  from  some  abdominal  distension,  some 
irregularity  of  the  bowels,  with  a  sense  of 
malaise  and  with  loss  of  appetite.  The 
attacks  become  more  frequent  and  severe, 
the  vomiting  is  more  persistent,  the  con- 
stipation more  pronounced,  and  the  patient 
dies,  exhausted  and  marasmic,  and  worn 
out  by  the  pain,  the  continued  vomiting, 
and  the  inability  to  take  food.  The  ab- 
domen in  such  cases  may  be  very  much 
distended,  and  the  movements  of  the  in- 
testinal coils  may  be  visible  through  the 
parietes. 

3.  In  the  third  class  of  case  the  patient, 
after  presenting  for  a  variable  period  the 
evidences  of  chronic  obstruction,  succumbs 
at  last  to  an  acute  attack.  The  course  of 
acute  obstruction  is  to  be  estimated  by  days, 
that  of  the  chronic  form  by  weeks  and  by 
months. 

Before  proceeding  to  the  diagnosis  of 
the  various  special  pathological  forms  of  ob- 
struction, it  will  be  convenient  to  analyse 
briefly  some  of  the  more  conspicuous  of 
the  symptoms. 

Collapse,  as  an  early  symptom,  is  seen 
only  in  cases  of  acute  obstruction  where 
the  intestine   is   strangulated.      It  is  due 


to  the  sudden  lesion  inflicted  upon  the 
peritoneal  and  intestinal  nerves.  The 
severity  depends  upon  the  rigour  of  the 
strangulation,  the  amount  of  bowel  in- 
volved, and,  to  some  extent,  upon  the  part 
involved ;  for  it  is  apt  to  be  more  marked 
when  the  active  small  intestine  is  involved, 
than  when  the  more  passive  colon  is  the 
seat  of-  the  trouble.  The  collapse  will  be 
obviously  influenced  by  the  age  and  general 
condition  of  the  patient.  In  some  cases 
it  may  be  very  profound — as  profound  as 
the  collapse  of  cholera. 

The  Pain  depends,  in  the  first  instance, 
upon  the  damage  inflicted  upon  the  bowel 
by  the  strangulation,  and,  later  on,  upon 
the  violent  and  irregular  peristaltic  move- 
ment which  the  obstruction  excites.  Pain 
due  to  the  former  cause  will  be  more 
or  less  continuous,  while  that  due  to  the 
latter  will  be  paroxysmal  and  colicky.  In 
acute  cases,  the  initial  pain  is  firequently 
referred  to  the  region  of  the  umbilicus, 
i.e.  to  the  region  of  the  solar  plexus.  A 
continuous  pain — even  though  it  present 
occasional  exacerbations— usually  indicates 
complete  obstruction,  while  a  distinctly  in- 
termittent pain  is  associated  with  an  in- 
complete occlusion  of  the  bowel.  The  early 
pain  in  obstruction  cases  is,  as  a  rule,  not 
attended  by  tenderness  on  pressure.  This 
latter  symptom  is  associated  with  engorge- 
ment of  the  bowel,  with  long-continued 
cramp  in  the  intestinal  muscle,  or  with  the 
appearance  of  local  or  general  peritonitis. 

The  Vomiting,  which  appears  at  the 
very  commencement  of  an  acute  case,  is  no 
doubt  due  to  the  lesion  inflicted  upon  the 
abdominal  nerves.  The  vomiting,  in  the 
after-course  of  the  case  and  in  chronic 
cases,  depends,  for  the  most  part,  upon  the 
obstruction.  The  bowel  above  the  obstruc- 
tion becomes  distended,  and  peristaltic 
moyenients  passing  along  IT  mduce 
backward  axial  current  in 
whereby  they" are  poured  into  the  stomach. 
The  persistent  vomiting  in  intestinal  ob- 
struction does  not  require  the  theory  of 
antiperistalsis  to  explain  it.  If  the  ob- 
struction be  at  or  above  the  middle  of  the 
ileum,  the  vomited  matters  cannot  become 
stercoraceous,  unless  they  have  been  long 
retained,  iwhen,  from  decomposition,  they 
may  acquire  a  feculent  odour.  An  ob- 
struction in  the  lower  ileum,  or  in  any 
part  of  the  colon,  may  be  associated  with 
genuine  stercoraceous  vomiting. 

The  State  of  the  Bowels  will  -obviously 
be  influenced  by  the  nature  and  degree  of 
the  obstruction.  It  depends — in  cases  of 
partial  occlusion — also  to   a  great   extent 
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upon  the  fluid  or  solid  condition  of  the  in- 
testinal contents.  The  constipation  may,  in 
some  cases,  be  in  great  part  due  to  reflex 
nerve-action.  Thus,  in  acute  strangulation 
of  the  small  intestine,  there  may  be  abso- 
lute constipation  from  the  very  onset  of 
the  obstruction,  although  the  bowel  below 
the  occlusion  is  well  occupied  by  faeces. 
In  intussusception  there  is — in  at  least 
the  earlier  stages  of  the  malady — diarrhoea. 
Tenesmus  is  a  marked  symptom  in  cases 
of  invagination  involving  the  large  intes- 
tine, and  is  met  with  also  in  obstructions 
that  implicate  the  lower  parts  of  the  colon. 

The  State  of  the  Abdomen. — When  the 
obstruction  is  complete,  meteorism  de- 
velops. With  an  incomplete  obstruction — 
especially  when  a  little  diarrhoea  exists — 
the  abdomen  may  be  quite  flat  and  even 
retracted.  Meteorism  is  most  marked  and 
is  earliest  seen,  when  the  colon  is  obstructed. 
In  no  form  of  intestinal  occlusion  is  me- 
teorism at  once  more  sudden  and  more 
severe,  than  in  volvulus  of  the  sigmoid 
flexure.  In  occlusions  of  the  upper  jeju- 
num and  duodenum,  the  distension  of  the 
abdomen  will  be  limited  to  the  region  of  the 
stomach. 

An  abdominal  tumour  may  be  felt  in 
the  following  cases : — intussusception,  faecal 
accumulation,  cancer,  certain  neoplasms, 
such  as  lympho- sarcoma,  and  in  some 
cases  of  obstruction  by  gall-stones,  foreign 
bodies,  and  enteroliths.  A  number  of  coils 
of  small  intestine,  matted  together  by  ad- 
hesions, have  formed  a  species  of  tumour, 
and  a  localised  dulness  on  percussion  has 
been  caused  by  collapsed  coils  of  the  lesser 
bowel  which  have  become  grouped  together 
below  an  obstruction. 

Local  tenderness  may  correspond  to  a 
congested  loop  of  bowel,  or  may  indicate 
local  peritonitis. 

The  diminished  amou/nt  of  urine  passed 
in  many  of  the  acuter  cases,  does  not  de- 
pend upon  the  seat  of  the  obstruction,  as 
was  once  urged,  but  upon  its  acuteness, 
and  upon  the  extent  of  the  damage  inflicted 
upon  the  nervous  system.  It  is  rather  one 
of  the  symptoms  of  collapse ;  it  varies  with 
the  extent  and  degree  of  the  collapse  and 
the  severity  of  the  pain.  In  these  cases, 
a  marked  increase  in  the  amount  of  urine 
passed  as  a  rule  immediately  attends  the 
administration  of  a  full  dose  of  opium. 

Differential  Diagnosis. — 1.  The  case 
is  diagnosed  to  be  one  of  acute  ohstruction. 
The  trouble  may,  in  such  an  instance,  be 
due  to — A.  Strangulation  by  bands  and 
through  apertures,  including  strangulation 
by  omental  cords,  by  Meckel's  diverticulum. 


by  an  adherent  appendix,  &c.,  strangulation 
through  normal  or  abnormal  slits  or 
apertures,  and  all  forms  of  internal  hernia. 

B.  To  volvulus  of  the  sigmoid  flexure  or — 
in  rare  cases — of  other  parts  of  the  colon.. 

C.  To  acute  intussusception;  and,  D,  To 
some  forms  of  obstruction  by  gall-stones^ 
foreign  bodies,  and  enteroliths.  See 
Table  1. 

2.  The  case  is  diagnosed  to  be  one  of 
chronic  obstruction.  The  trouble  may,  in 
such  an  instance,  be  due  to — A.  Stricture 
of  the  small  intestine,  including  the  many 
conditions  in  which  the  lesser  bowel  has 
its  lumen  partly  occluded  by  compression, 
by  bending,  by  obstructing  substances  or 
new  growths.  B.  Stricture  of  the  colon, 
including  the  many  conditions  in  which  the 
colon  has  its  lumen  partly  occluded  by 
compression,  by  bending,  by  obstructing 
substances,  or  new  growths.  C.  Faecal  ac- 
cumulations ;  and,  Z),  Chronic  intussus- 
ception.    See  Table  2. 

3.  The  case  is  diagnosed  to  be  one  of 
acute  obstruction  supervening  upon  chronic 
obstruction.  In  such  instances,  a  form  of 
chronic  obstruction  exists,  in  which  the 
lumen  of  the  bowel  is  only  partly  occluded^ 
and  in  which  a  complete  occlusion  is  sud- 
denly brought  about.  Thus  faecal  accumu- 
lation may  lead  to  acute  symptoms  when 
absolute  obstruction  is  produced.  Or  a 
stricture  may  have  become  occluded  by 
a  sudden  bending  of  the  bowel,  or  by  block- 
ing of  its  lumen  by  a  mass  of  faeces  or  of 
undigested  food.  Or,  again,  in  chronic  in- 
tussusception, the  lumen  of  the  bowel  may 
become  in  like  manner  suddenly  occluded, 
and  acute  symptoms  be  thus  developed. 

In  all  such  cases  the  previous  history  of 
the  patient  forms  the  most  important  ele- 
ment in  the  diagnosis. 

Treatment. — 1.  Acute  Obstruction. 

A.  Strangulation  by  bands,  &c.,  and 
through  apertures,  including  the  conditions 
named  under  the  heading  in  the  diagnosis. 

The  patient  must,  of  course,  be  kept 
absolutely  at  rest.  No  food  of  any  kind 
should  be  given  ;  it  merely  aggravates  the 
vomiting,  and  could  not  be  digested  even  if 
retained.     Ice  may  be  given  to  suck. 

If  there  be  very  severe  pain  with  collapse, 
and  greatly  diminished  excretion  of  urine, 
mj^rphia  may  be  administered  hypodermic- 
ally.  It  must  be  remembered  that  morphia 
can  have  no  really  curative  effect  in  these 
cases,  and  that  it  is  apt  to  mask  the  symp- 
toms, and  effect  such  apparent  improve- 
ment as  even  to  alter  the  clinical  aspects 
of  the  case.  Laparotomy  offers  the  only 
prospect  of  cure.    'In  this  form  of  obstruc- 
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tion  spontaneous  relief,  while  not  abso- 
lutely impossible,  is  yet  excessively  rare, 
much  rarer  than  the '  relief  of  strangulated 
hernia  by  spontaneous  means.  The  opera- 
tion should  be  performed  at  once.  The 
simple  opening  of  the  abdomen  is  not  in 
itself  a  serious  measure.  The  delay  is,  on 
the  other  hand,  extremely  serious.  Lapar- 
otomy should  be  a  first  and  not  a  last 
resource.  It  is  as  useless  to  temporise  in 
these  cases,  as  it  would  be  to  temporise  in 
a  case  of  strangulated  hernia  after  taxis 
had  failed.  For  the  various  details  of  the 
operation,  and  the  mortality  attending  it, 
see  Laparotomy. 

B.  Volvulus  of  the  sigmoid  flexure. 
There  is  no  evidence  to  show  that  sponta- 
neous cure  ever  occurs  in  this  acute  affection, 
when  the  twist  is  complete  and  well-de- 
fined. Unless  relieved,  the  condition  would 
appear  to  be  inevitably  fatal.  The  remarks 
on  rest  and  diet,  made  respecting  the  pre- 
vious form  of  obstruction,  apply  equally  to 
this  form.  Morphia  may  be  administered 
hypodermically.  It  stills  the  peristaltic 
movements  which  appear  to  constantly  dis- 
turb the  involved  bowel.  In  some  cases, 
where  the  distension  of  the  loop  has 
been  relieved,  the  volvulus  has  become  un- 
twisted. The  rectum  should  be  therefore 
emptied  by  an  enema,  and  the  distended 
loop  punctured  through  the  parietes.  Fail- 
ing relief  fi:om  this  means,  left  lumbar 
colotomy  should  be  at  once  performed. 
Left  inguinal  colotomy  would  merely  open 
the  distorted  loop,  and  not  the  bowel  above 
the  obstruction.  Attempts  to  reduce  the 
volvulus,  through  an  incision  in  the  anterior 
abdominal  wall,  are  not  likely  to  be  at- 
tended with  success.  The  loop  is  often  of 
enormous  dimensions,  and,  if  untwisted, 
the  volvulus  will  most  probably  re-form 
again. 

C.  Acute  intussusception.  No  food 
should  be  administered,  and  the  patient 
only  be   allowed    to   suck  ice.      Morphia 

I  or  opium  should  be  at  once  given'!  The 
drug  allays  peristaltic  movement,  and  pre- 
vents the  increase  of  the  invagination.  It 
puts  the  disturbed  parts  at  rest,  and  in  some 
few  cases — when  given  early — would  ap- 
pear to  have  effected  a  cure.  Failing  this, 
forcible  enemata  should  be  given.  They 
should  be  administered  by  means  of  a 
syphon,  so  that  the  water  can  enter  the 
bowel  under  a  steady  and  easily  regulated 
pressure.  If  much  pain  be  occasioned,  the 
enema  may  be  given  while  the  patient  is 
under  the  influence  of  an  anaesthetic.  In 
any  case,  before  the  enema  is  used,  the  in- 
(C  testinal  movements   should  be   stilled  by 


opium.  The  injection  should  be  retained 
for  at  least  fifteen  minutes.  Some  sur- 
geons prefer  to  distend  the  bowel  with  air, 
using  for  the  purpose  a  common  bellows. 
A  better  instrument  for  the  purpose,  how- 
ever, is  Mr.  Lund's  inflator  {Lancet,  vol.  L 
1883,  p.  588).  These  measures  are  worthy 
of  a  patient  trial,  and  have  been  followed 
with  considerable  success.  They  are  likely 
to  be  most  effective  in  quite  recent  cases. 
They  would  obviously  be  useless  when 
once  adhesions  had  formed,  or  the  in- 
vagination had  become  irreducible  for  other 
reasons. 

If  these  measures  fail,  laparotomy  should 
be  at  once  performed.  It  is  true  that  acute 
intussusception  may  in  time  take  on  a 
chronic  course  ;  but  the  great  majority  of 
the  patients  die  long  before  they  can  enter 
upon  the  chronic  disease,  and,  moreover, 
the  mortaUty  in  chronic  intussusception  is 
very  high.  The  general  mortaUty  of  in- 
tussusception is  70  per  cent.,  and  80  per 
cent,  of  the  patients  die  before  the  seventh 
day.  In  young  children  the  mortaHty  is 
terribly  high.  It  is  well  known  that  sponta- 
neous cure  may  take  place  by  elimination 
of  the  gangrenous  intussusceptum.  But 
such  elimination  only  occurs  in  42  per 
cent,  of  all  cases,  and,  of  those  in  whom 
it  occurs,  there  is  a  subsequent  mor- 
tahty  of  no  less  than  40  per  cent.  The 
prospects  of  spontaneous  cure  by  gangrene 
are  too  uncertain  to  be  relied  upon.  As 
soon  as  the  means  already  mentioned  have 
had  a  fair  trial  and  have  failed,  laparotomy 
should  be  performed  without  delay.  In 
the  young  it  has  been  urged  that  the  opera- 
tion should  be  performed  within  the  first 
twenty-four  or  forty- eight  hours. 

In  performing  laparotomy  the  invagina- 
tion should  be  reduced  when  possible,  but, 
failing  reduction,  the  mass  should  be  re- 
sected by  either  of  the  two  methods  de- 
scribed under  Enterectomy. 

D.  Acute  obstructioD  by  gall-stones, 
foreign  bodies,  &c.  In  several  of  these 
cases  relief  has  attended  the  free  admmis-  >r 
tration  of  opium,  followed,  after  a  while,  by 
copious  and  repeated  enemata  and  gentle 
laxatives. 

Failing  relief  from  these  means,  there 
remains  no  treatment  other  than  by  laparo- 
tomy and  extraction  of  the  foreign  body. 
If  the  gut  at  the  seat  of  the  impaction 
be  sound,  the  incision  made  in  its  walls 
may  be  closed  by  sutures  and  the  loop  re- 
turned. If  it  be  gangrenous,  or  much 
ulcerated  or  inflamed,  an  artificial  anus 
should  be  established,  which  can  be  closed 
subsequently  by  a  second  operation. 
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Table  I.— ACUTE   OBSTRUCTION. 


SrSIPTOMS 


Sex;  age. 


Stbangulatiox  by 

Bands,  &c.,  and 
THROUGH  Apertures 


Volvulus  of  the 
Sigmoid  Flexure 


Previous 
history. 


More  common  in 
males  than  females. 
Mostly  in  young 
adults.  Bare  after 
40. 

history  of  previous 
peritonitis  ia  68  per 
cent. 


Mode    ob" 
onset. 


Pain. 


Sudden. 


Appears  early ;  is  very 
severe ;  is  colicky 
and  persistent ;  is 
often  situate  about 
the  umbilicus. 


Males  to  females  as 
4  to  1.  Very  rare  be- 
fore 40.  Most  com- 
mon between  40  and 
60. 


History  of  long  stand- 
ing, chronic  consti- 
pation. 


Acute  Intussusception 


A  little  more  common  in 
males;  mostly  in  the 
young.  One-half  of  the 
cases  are  under  the  age 
of  .10. 


Acute  Obstruc- 
tion BY  Gall- 
stones, &c. 


Gall-stones  are 

much  more  com- 
mon in  females 
than  males.  Ave- 
rage age,  60  to  65. 


Nothing  of  note. 


Sudden. 


Sudden. 


Appears  early.  Is  severe, 
but  not  so  severe  as  in 
previous  case.  Is  in- 
termittent at  first,  and 
then  continuous,  with 
exacerbations.  Is  most 
felt  about  navel  and  re- 
gion of  sigmoid  flexure. 


Appears  early.  Is  severe  at 
first ;  then  tends  to  sub- 
side. Is  at  first,  usually, 
distinctly  intermittent, 
then  become?  continuous, 
with  exacerbations.  May  be 
localised  about  a  tumour. 


Gall-stones  may 
have  been  passed. 
History  of  hepa'ci- 
colic.  History  of 
foreign  bodies 
swallowed. 

Sudden. 


Appears  early.  Is 
severe  and  con- 
tinuous,  with  ex- 
acerbations. 


Vomiting. 


Appears  early  ;  is  con- 
stant, copious,  and 
very  severe.  In  60 
per  cent,  becomes 
stercoraceous,  on  an 
average,  on  the  fifth 
day.  It  gives  no  re- 
lief. 


Appears  less  early,^nd 
is  less  markca  and  less 
severe  than  in  previous 
case.  Is  often  scanty. 
Is  feculent  in  15  per 
cent.  It  often  gives 
much  relief  to  patient. 


Does  not  appear  so  early  as 
in  the  two  previous  cases. 
In  8  per  cent,  there  is  no 
vomiting ;  is  often  scanty  ; 
is  liable  to  great  fluctua- 
tions ;  in  25  per  cent,  the 
vomiting  becomes  fecu- 
lent, on  an  average,  on 
the  fifth  day. 


Appears  early.  Is 
often  copious.  May 
in  time  become 
stercoraceous. 


Constipa- 
tion. 


Complete  and  abso- 
lute from  the  first. 
No  discharge  of 
blood  from  the  anus. 


Complete  and  absolute 
from  the  first.  No  dis- 
charge of  blood  from 
the  anus. 


Absolute  constipation  ex- 
tremely rare ;  diarrhoea  is 
the  rule.  In  80  per  cent. 
a  bloody  discharge  from 
the  anus. 


Complete  from  the 
first.  No  discharge 
of  blood  from  the 
anus. 


TENESftuS. 


Absent. 


Prostra- 
tion. 


Marked.  There  is  col- 
lapse, intense  thirst, 
diminished  urine. 


Met  with  in  15  per  cent. 


Met  with  in  55  per  cent. ;  is 
often  very  severe. 


Absent. 


Not  so  marked  as  in  pre- 
vious case.  Maybe  col- 
lapse and  diminished 
urine.  Often  severe 
dyspnoea  from  disten- 
sion of  the  abdomen. 


Marked ;  often  severe  col- 
lapse in  the  young. 


Marked,  but  seldom 
so  pronounced  as 
in  the  previous 
forms  of  obstruc- 
tion. 


Abdominal 
parietes. 


Flaccid,  unless   peri- i  Soon  become  rigid,owiug 
tonitis  has  set  in.       i    to    early    and  almost 

i     lofial  ppritpnitis- 


Flaccid,  unless   peritonitis 
has  set  in. 


Flaccid,  unless  peri- 
tonitis has  set  in. 


Meteorism. 


Slight.      Seldom 
pears     before 
third  day. 


ap- 
the 


Abdominal 

TUMOUR. 


Tumuurs  or  limited 
areas  of  dulness, 
due  to  distended  or 
strangled  loops,  are 
extremely  rare.  Coils 
of  intestine  are  not 
visible  through  the 
parietes. 


Average 
duration 
before 

DEATH. 


Appears  early,  increases 
rapidly,  and  becomes 
very  extreme.  It  often 
causes  displacement  of 
tEe  thoracic  viscera. 

No  tumour.  Coils  of  in- 
testine pxe  not  visible. 


Is  rare,  and,  indeed,  absent, 
except  in  cases  associated 
with  constipation. 


Slight. 


A_definite  tumour  in  50  per 
cSlTt.  I  IS  usually  m  the 
Tme  of  the  colon.  Is  apt 
to  change  its  place,  to  in- 
crease in  size  and  density 
during  attacks  of  pain, 
and  to  be  the  seat  of  ten- 
derness ;  is  dull  on  per- 
cussion. Is  not  felt  over 
the  hepatic  or  splenic  flex- 
ures of  colon.  A  tumour 
may  be  felt  in  the  rectum, 
or  the  invagination  may 
protrude  from  the  anus. 
Coils  of  intestine  not 
visible. 


Large  gall-stones 
and  foreign  bodies 
have  in  rare  cases 
been  felt  through 
the  parietes.  Large 
enteroliths  may 
form  distinct  and 
hard  tumours. 


Five  days. 


Six  days. 


Of  ultra-acute  cases,  24 
hours ;  of  acute  cases, 
2  to  7  days ;  of  sub-acute 
cases,  7  to  30  d^ys. 


Seven  days. 
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Table  II.— CHRONIC  OBSTRUCTION. 


Symptoms 

Stricture  and  Stenoses 
07  tub  Small  Intestine 

Stricture  and 

STENOSja  OF  THE 

Large  Intestine 

F^CAL  Accumulation 

Chronic  Intussus- 
ception 

Sex;  age. 

Non  -  cancerous     strictures 
occur  about  early  middle 
life.    Cancerous  strictures 
are  very  rare   before   40. 
UnafEected  by  sex. 

The  same. 

More  often  in  females 
than    In    males.     In 
adults,  often  in  luna- 
tics,   hypochondriacs, 
&c. 

More  often  in  males 
than  females,  and 
most  common  du- 

rinsr    active    AflOlt 

jifs. 

PREV10TT8 

HISTORY. 

In  non-cancerous  cases  there 
may  be  a  history  of  dysen- 
tery, tuberculosis,  injury, 
hernia,  &c. 

The  same. 

History    of     long-con- 
tinued and  increasing 
constipation,  with  de- 
clining appetite,  foul 
tongue,        occasional 
nausea,      feeling      of 
languor    and    depres- 
sion. 

In  35  per  cent,  of  the 
cases,  begins  sud- 
denly and  becomes 
after  a  while 
chronic;  in  other 
cases,  commence- 
ment may  be  very 
insidious. 

Course. 

Very  irregular.    Acute  at- 
tacks   may   appear    from 
time  to  time,  and  one  such 
attack   may    prove   fatal. 
Symptoms   often    subside 
or  disappear  for  a  while. 

The  same. 

The  abdomen  becomes 
gradually      distended 
and  the  symptoms  de- 
velop slowly  and  pro- 
gressively. 

Remarkable  by  its 
irregularity  and 
fluctuations. 

Paix. 

Intermittent  at  first,  with 
long  intervals  of  freedom 
from  pain.    In  time,   the 
intervals  become    shorter 
and  the  attacks   of   paiu 
longer.     Attacks'  become 
more  frequent  and  severe. 
Pain  is  usually  increased 
by  food,  especially  by  in- 
digestible food.   When  the 
obstruction    is    complete, 
the  pain  is  continuous, with 
exacerbations. 

General  character  of' 
pain  the  same,  but 
is  less  severe.    Is  as 
a  rule  not  affected, 
or   but  indistinctly 
afEected,  by  food. 

Pain   develops    gradu- 
ally.    Is  at  first  pa- 
roxysmal,   then    con- 
tinuous, with  exacer- 
bations.   At  any  time 
evidences  of  acute  ob- 
struction may  appear. 

Distinctly  intermit- 
tent. Is  of  irre- 
gular appearance 
and  intensity.  Is 
seldom  severe;  is 
often  quite  insig- 
nificant. 

Vomiting. 

Nausea    during   earlier   at- 
tacks of  pain.    Vomiting 
during  the  later  and  se- 
verer  attacks.     Is    often 
provoked  by  food.    In  any 
case  appears  late.  Is  scanty 
and  very  rarely  feculent 
except  towards  end  of  an 
acute  obstructive  attack. 

General       characters 
the  same.    Appears 
later ;    is    scantier ; 
is  not  provoked  by 
food  ;  is  never  fecu- 
lent    except    after 
many  days  of  abso- 
lute      obstruction. 
May     be      entirely 
absent. 

Appears  late ;  is  scanty 
and   irregular   in    its 
occurrence ;     is    only 
feculent  after  a  con- 
siderable   interval    of 
entire  obstruction. 

Is  marked  in  only  50 
percent.  Is  of  irre- 
gular occurrence. 
Is  most  often  assoc- 
iated with  attacks 
of  pain.  May  be 
induced  or  made 
worse  by  food.  Fe- 
culent in  7  per  cent. 
May  be  entirely 
absent. 

State     of 

BOWELS. 

Tenesmus 

Constipation  in  60  per  cent. 
Constipation    with     diar- 
rhoea tn  40  per  cent.    Con- 
stipation absolute  during 
acute   attacks.    To  blood 
passed  per  anum.    No  te- 
nesmus. 

Constipation  the  rule. 
In  cancer,  diarrhcea, 
with  constipation,  is 
common.  In  cancer, 
blood   per  anum  in 
15  per  cent.    Tenes- 
mus   especially    in 
cases  with  diarrhoea. 

Pronounced     and     in- 
creasing constipation. 
No  blood   per  anum. 
No  tenesmus. 

State  of  bowels  varies 
greatly.  Irregular, 
with  sometimes  a 
tendency  to  consti- 
pation, and  more 
often  to  diarrhoea. 
Blood  per  anum  in 
50  per  cent. ;  tenes- 
mus in  13  per  cent. 

Meteobism 

Absent  except  during   ob- 
structive attacks  or  with 
absolute  constipation. 

Often       very       pro- 
nounced,   especially 
when     constipation 

exists. 

Is  gradual,  progressive, 
and  often  considerable. 

Absent  except  during 
attacks  of  complete 
obstruction. 

Tumour. 

In  non-malignant  cases  no 
tumour.       In     cancer     a 
tumour  in  30  per  cent,  of 
the  cases.    Coils  of  intes- 
tine in  movement  visible 
through  the  parietes. 

In     non  -  malignant 
cases     no     tumour. 
In  cancer  a  tumour 
in  40  per  cent,  of  the 
cases.    Coils  of  in- 
testine    in     move- 
ment visibl  e  through 
the  parietes. 

Tumour  very  usual.    Is 
most  often  in  cascum 
or  sigmoid  flexure.    Is 
firm ;  may  be  doughy ; 
is  often  nodular ;  may 
be  very  large. 

Invagination  tumour 
"liT  50    per    cent. ; 

mass  felt  in  rectum 

in  32  per  cent. 

General 
condition 

Patient     emaciates,     espe- 
cially in  cancer  cases.    Is 
worn    out    by   pain    and 
digestive        disturbances. 
May  be  collapsed  during 
acute  attacks. 

The  same. 

Suffers   seriously  from 
the  occasional  obstruc- 
tive attacks.    General 
condition  the  same. 

The  same.  Often  dies 
of  marasmus. 

Duration. 

Three   to    five    months,  or 
longer. 

Five  to  six  months, 
or  longer. 

Many  months. 

One  to  six  months, 
or  longer. 
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2.  Chronic  Obstruction. 

A.  Strictures  and  stenoses  of  the  small 
intestine.  In  these  cases,  very  special  care 
fihoTild  be  devoted  to  the  dieting  of  the 
patient.  The  food  taken  should  be  moderate 
in  amount,  should  be  taken  in  small  quan- 
tities at  a  time,  and  should  be  composed 
only  of  the  most  digestible  substances.  The 
bowels  should  be  kept  properly  open  by 
gentle  laxatives  and  repeated  enemata. 
When  the  condition  of  the  patient  becomes 
more  grave,  relief  may  be  afforded  by 
enterotomy  {see  Enterotomy)  ;  but  per- 
manent relief  can  only  be  obtained  by  re- 
section. In  simple  stricture,  in  obstruction 
by  innocent  neoplasms,  in  stenoses  which 
cannot  be  relieved  by  simpler  means,  and 
in  epitheliomatous  strictures  of  limited 
degree,  and  attended  by  limited  gland- 
affection,  enterectomy  offers  a  means  of 
permanent  relief  {see  Enterectomy).'  Oc- 
clusions, due  to  adhesions,  may  be  treated 
by  the  division  of  the  obstructing  bands 
when  they  are  not  too  extensive,  and  by 
enterotomy  when  the  amount  of  bowel  in- 
volved forbids  the  operation  of  resection. 

B.  Strictures  and  stenoses  of  the  large 
intestine.  In  these  cases,  long-continued 
relief  to  the  more  distressmg  symptoms 
may  be  obtained  by  a  careful  system  of 
dieting,  and  by  the  continued  use  of  gentle 
aperients  and  enemata.  The  operative 
treatment,  suitable  for  these  forms  of  ob- 
struction, is  identical  with  that  advocated 
in  the  preceding  class  of  case,  colotomy 
being  substituted  for  enterotomy,  and  co- 
lectomy for  the  resection  of  the  small  in- 
testine. In  performing  colotomy,  it  is 
important  that  the  position  of  the  stricture 
should  be  diagnosed,  so  that  the  gut  be  not 
opened  below  the  seat  of  the  obstruction. 
The  great  frequency  with  which  stricture 
appears  in  the  sigmoid  flexure,  and  the 
increasing  rarity  of  the  affection  as  the 
caecum  is  approached,  should  be  borne  in 
mind  in  speculating  upon  the  position  of 
the  stenosis.  See  Colotomy  ;  Colec- 
tomy. 

C.  Faecal  accumulation.  The  treatment 
of  chronic  constipation  need  not  be  here 
considered.  The  surgical  treatment  of  this 
form  of  obstruction  is  concerned  only  with 
cases,  where  the  occlusion  has  become  com- 
plete and  urgent  symptoms  have  developed. 
In  such  cases  aperients  do  more  harm  than 
good.  Abdominal  pain  may  be  relieved  by 
opimn  or  belladonna  and  warm  fomenta- 
tions to  the  belly.  A  very  limited  diet  of 
carefully-selected  and  digestible  food  should 
be  enjoined.  In  the  more  active  treatment, 
much  good  may  be  effected  by  the  repeated 


use  of  copious  enemata,  and  by  the  evacua- 
tion of  the  contents  of  the  rectum — when 
that  part  of  the  bowel  is  blocked — by  means 
of  the  scoop,  in  cases  where  enemata  fail. 
Some  surgeons  advise  injection  of  carbonic^ 
acid  in  this  form  of  obstruction,  while 
others  have  ascribed  the  relief  obtained  to  x 
the  use  of  massage  of  the  abdomen  and  elec- 
tricity. .  If  all  these  methods  of  treatment 
fail,  and  the  symptoms  persist  and  become 
so  urgent  as  to  threaten  life,  no  alternative 
remains  but  to  perform  colotomy.  This 
procedure  is,  however,  very  rarely  de- 
manded, and,  when  performed  in  these 
cases,  must  be  regarded  rather  as  a  surgical 
calamity  than  as  a  recognised  means  of 
treatment. 

D.  Chronic  intussusception.  In  the 
treatment  of  this  affection,  great  attention 
must  be  paid  to  the  dieting  of  the  patient. 
In  the  most  chronic  cases,  benefit  has  at- 
tended the  use  of  laxatives  and  enemata. 
The  benefit  has  been,  however,  of  a  tem- 
porary nature  only.  In  less  chronic  cases, 
and  especially  in  cases  attended  by  pain 
and  distinct  intestinal  colic,  the  use  of 
opium  is  indicated  as  a  paUiative  measure. 
Attempts  may  be  made  to  reduce  the  in- 
vagination by  enemata  or  insufflation. 
Such  measures,  however,  are  almost  sure 
to  be  attended  by  failure.  The  only  re- 
maining means  is  laparotomy,  with  reduc- 
tion of  the  intussusception,  if  possible,  and 
resection  of  the  mass  if  reduction  be  im- 
possible. The  extremely  fatal  character  of 
chronic  intussusception  forms  an  urgent 
argument  in  favour  of  interference  by 
operation.  Frederick  Treves. 


INTRAORBITAL 

See  Orbital  Aneurism. 


ANEURISM. 


INTRA  -  UTERINE    FRACTURES 

may  be  produced  in  three  different  ways  : — 
1.  By  external  violence  or  contre-coup.  2. 
By  abnormal  muscular  contraction  in  the 
foetus  or  the  uterine  walls.  3.  By  injuries 
during  parturition.  They  may  be  simple 
or  compound,  disunited  or  united  at  birth. 
From  the  protection  afforded  to  the  foetus 
by  the  liquor  amnii  when  the  membranes 
are  intact,  and  from  the  softness  and  elas- 
ticity of  the  bones  before  birth,  fracture  in 
utero  must  be  of  rare  occurrence.  But  the 
bones  are  subject  to  rickets  at  a  very  early 
period,  and  to  faulty  ossification  with  de- 
ficiency of  earthy  material,  and  in  the 
majority  of  the  cases  where  fracture  has 
been  found,  some  condition  of  this  kind 
will  have  rendered  the  bones  unusually 
brittle  or  pliable. 
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1.  There  are  many  cases  on  record 
where  fracture  of  one  or  more  bones,  and 
even  compound  fracture,  has  been  found  to 
exist  at  birth,  which  has  evidently  resulted 
from  some  external  injury  to  the  mother, 
f^enerally  from  falls  upon  the  abdomen. 
The  fractures  are  often  at  the  epiphyses,  but 
not  necessarily  so.  The  following  are  some 
of  the  cases  recorded  as  having  occurred 
after  distinct  falls  upon  the  uterus :  Frac- 
ture of  the  lower  end  of  the  tibia ;  fracture 
of  the  lower  thu'd  of  the  humerus,  un- 
united ;  compound  fracture  of  the  left  femur ; 
fracture  through  the  epiphysis,  with  separa- 
tion and  displacement  forwards  and  out- 
wards of  the  inner  condyle  of  the  femur ; 
fractm'e  of  the  middle  of  the  shaft  of  the 
femur,  from  a  fall  seven  weeks  before  the 
birth  of  a  seven  months'  child — the  child 
died  twelve  days  old,  and  the  broken  ends 
were  found  overlapped  and  firmly  united  by 
callus ;  a  child  was  born  dead  with  several 
fractures,  three  weeks  after  a  fall  from  a 
window ;  another  with  fracture  of  the  cranial 
bones  with  depression,  from  a  severe  fall  on 
the  uterus  ;  a  fracture  of  the  middle  of  the 
tibia,  ascribed  to  a  fall  six  weeks  before  birth 
— the  bone  was  shortened  and  bent,  the 
wound  still  existed  at  the  seat  of  fracture, 
and  there  was  callus  round  both  tibia  and 
fibula ;  a  fracture  of  the  left  clavicle,  with 
the  history  of  a  fall  three  months  before — 
there  was  swelling  and  shght  overlapping 
of  the  fractured  ends  ;  birth  of  a  child  four 
months  after  a  severe  fall,  with  oblique  com- 
pound fr-acture  of  the  right  tibia  and  fibula 
— for  some  weeks  the  mother  had  pain,  the 
uterus  being  wounded  at  each  movement 
of  the  foetus,  there  was  union  at  birth,  but 
shortening  and  wasting,  and  only  three  toes, 
the  right  arm  had  also  suffered — it  was 
■smaller,  and  had  only  three  fingers.  Dr. 
Flecken  gives  a  case  of  a  powerful  woman 
delivered  of  a  strong,  living,  full-timed  child. 
After  expulsion  of  a  large  placenta,  another 
■compact  fleshy  placenta  in  partial  connec- 
tion with  the  former  followed.  The  accom- 
panying membranes  contained  a  six  months' 
foetus,  the  body  of  which  had  been  com- 
pressed so  flat,  that  the  broadest  part  of  the 
cranial  and  thoracic  regions  did  not  exceed 
five  lines.  The  bones  of  the  cranium  lay 
separated  from  each  other,  the  nasal  bones 
projected  as  sharp  points,  and  the  broken 
malar  bone  penetrated  the  skin.  While  in 
the  sixth  month  of  her  pregnancy,  the 
woman  had  fallen  downstairs.  When  frac- 
tures take  place  at  aji  early  period,  there  is 
generally  arrest  of  development  in  the  limb 
affected.  Fraotm'es  of  the  cranium  are  ex- 
ceedingly rare. 


2.  Fractures  from  muscular  contraction 
are  generally  associated  with  congenital 
rickets,  or  with  a  cartilaginous  or  very  im- 
perfectly ossified  skeleton.  They  are  often 
multiple.  Dr.  Barker  records  the  case  of  a 
child,  which  lived  only  ten  minutes,  where 
there  was  fracture  of  humerus,  radius, 
ulna,  femiu",  tibia  and  fibula  on  both  sides ; 
some  of  the  bones  being  fractured  in  several 
places.  There  was  also  absence  of  the 
frontal,  parietal,  and  expanded  portion  of 
the  occipital  bones,  the  earthy  matter  being 
deficient  and  irregularly  deposited.  Dr. 
Davies  gives  a  case  of  compound  fracture 
of  the  femur,  the  lower  fragment  overlap- 
ping nearly  an  inch.  The  child  grew  to  be 
a  man  with  an  est  of  development,  the  limb 
being  only  a  foot  long.  Mr.  Murray's  case, 
a  seven  months'  child  of  a  syphilitic  mother, 
lived  a  few  days  only,  the  left  humerus  and 
left  femur  being  fractured.  There  are  many 
other  cases. 

3.  The  frontal  and  parietal  are  the  only 
bones  fractured  and  fissured  by  uterine  con- 
traction in  the  act  of  parturition.  Defec- 
tive ossification  is  usually  present.  The 
amount  of  injury  to  the  vessels  is  propor- 
tionate to  the  extent  of  the  fracture  and 
the  separation  of  the  edges  of  the  bone.  In 
these  cases,  blood  is  generally  extravasated 
beneath  the  periosteum  and  in  the  cellular 
tissue  of  the  scalp.  Also  internal  cephal- 
hsematoma  may  occur.  Cases  of  fracture  of 
these  bones  have  been  recorded  by  Dr. 
West,  Dr.  Gotz,  and  others,  and  there  are 
a  number  of  cases  collected  by  Dr.  Schworer, 
of  Freiburg.  Amongst  the  latter  there  is 
one  of  a  child  stiQ-born,  received  into  his 
own  hands  at  birth.  The  skin  over  the 
vertex  was  found  swollen,  and  there  was  a 
large  effusion  of  blood  beneath  it,  especially 
over  the  right  parietal  bone.  The  bone 
was  fissured  in  two  places.  Dr.  Michaelis, 
of  Kiel,  reports  a  case  of  fracture  of  the 
right  parietal  bone  in  five  places,  where  it 
came  in  contact  during  bfrth  with  an  im- 
movable coccyx.  The  head  was  much  dis- 
figured, and  in  the  posterior  third  of  the 
sagittal  suture,  where  the  parietal  bones 
were  firm  and  well-formed  and  the  suture 
only  two  lines  in  width,  were  seen  small 
livid  portions  of  the  longitudinal  sinus  forced 
between  the  bones.  Dr.  Busch  had  a  case 
of  fracture  during  birth,  in  consequence  of 
ankylosis  of  the  joints  in  the  normal  posi- 
tion in  the  uterus.  The  child  was  born 
dead. 

The  subject  of  fracture  in  utero  is  in- 
teresting from  a  medico-legal  point  of  view, 
as  attempts  at  destruction  of  the  foetus  in 
utero  have  undoubtedly  been  made  both  by 
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the  mother  and  by  another  person.  The 
pomts  to  be  determined  in  such  cases  are — 
the  nature  of  the  fractures,  the  condition  of 
the  bones,  the  period  of  the  injury  as  shown 
by  the  presence  of  callus,  &c.,  and  the 
character  of  the  labour.  It  is  important 
that  the  surgeon  should  be  acquainted  with 
the  forms  of  fracture  that  may  occur  in 
utero  and  at  bu'th,  independently  of  any 
intended  violence.  They  are  usually  more 
limited  in  extent  than  in  criminal  cases. 
No  surgeon  should  give  evidence  in  respect 
to  fractures  in  the  newly  born  without  a 
fall  examination  of  all  the  limbs  of  the 
child,  and  a  careful  consideration  of  the 
above  four  points. 

The  treatment  of  intra-uterine  fractures 
should  take  the  form  of  carefully  regulated 
pressure,  re-fracture  if  necessary,  and  some- 
times the  division  of  tendons  which  main- 
tain deformity.  George  Cowell. 


INTUSSUSCEPTIOlSr. 
TiNAL  Obstruction. 


See    Intes- 


INUlSrCTIOlSr  of  mercury.— The 

inunction  plan  of  treating  syphilis,  though 
it  has  of  late  been  superseded  to  a  con- 
siderable extent,  in  this  country,  by  calomel 
fumigation,  and  improved  methods  of  ad- 
ministering mercury  internally,  is  certainly 
in  many  instances  an  invaluable  mode  of 
applying  this  agent.  When  appHed  forcibly 
to  the  unbroken  skin,  mercury  is  taken  up 
by  the  cutaneous  glands  and  hair-foUicles, 
from  whence,  after  a  probable  conversion 
into  the  bichloride,  it  is  transmitted  to  the 
general  circulation  by  the  lymph-vessels. 
The  usual  mode  of  inunction  is,  to  rub  into 
the  skin  of  a  certain  region  from  half  a 
drachm  to  a  drachm  of  merciuial  ointment, 
and  to  repeat  this  daily  until  a  decided 
effect  has  been  produced  on  the  system  and 
on  the  course  of  the  disease.  This  treat- 
ment, to  prove  effectual  and  safe,  must  be 
carried  out  patiently  and  industriously,  and 
with  strict  attention  to  many  small  details. 
The  patient  should  take  repeated  warm 
baths  during  the  course,  spend  at  least  a 
quarter  of  an  hour  every  night  in  rubbing 
in  the  ointment,  avoid  very  carefully  expo- 
sure to  cold  and  damp,  be  very  temperate 
as  to  diet  and  alcoholic  drinks,  and  keep 
the  mouth  in  a  clean  and  healthy  condition 
by  the  frequent  use  of  washes  containing 
chlorate  of  potash,  iodine,  or  chlorine. 

A  change  should  be  made  every  night 
in  the  region  to  which  the  ointment  is  ap- 
pHed, the  most  convenient  and  suitable 
parts  being  the  inner  surfaces  of  the  thigh 
and  arm,  the  front  of  the  forearm  and  of 


the  chest  and  abdomen.  Hairy  surfaces 
should  be  avoided,  as  the  inunction  of  mer- 
cury is  apt  to  cause  some  irritation  of  the 
hair-follicles.  As  the  manifestations  of 
sj^hilis  subside,  the  treatment,  if  tolerated 
by  the  system,  should  be  discontinued  very 
gradually.  This  plan  of  introducing  mer- 
cury into  the  system  is  usually  more  rapid 
than  others,  and,  in  many  instances,  is  more 
efficacious.  The  whole  system  is  gradually 
and  equably  affected,  and  the  mercury  does 
not  exert  any  special  and  excessive  action 
on  the  liver  and  stomach,  so  that  the  latter 
organ,  as  has  been  pointed  out  by  Sigmund, 
is  left  fr^ee  for  the  reception  of  medicinal 
agents  which  may  co-operate  in  the  cure  or 
relieve  complications.  Inunction  seems  to 
be  specially  indicated  in  cases  of  acute 
syphihtic  affection  of  such  important  organs 
as  the  brain,  the  eye,  and  the  internal  ear. 
This  method,  however,  is  sometimes  at- 
tended with  bad  effects.  The  local  applica- 
tion of  the  mercurial  ointment  may  cause 
a  troublesome  and  obstinate  erythema,  and 
even  a  pustular  eruption.  Profuse  and  ex- 
hausting perspirations,  and  also  diarrhoea, 
occasionally  interfere  with  the  good  effects 
of  the  treatment.  The  objection  to  the 
plan  of  inunction,  that  it  is  troublesome 
and  uncleanly,  may  be  overcome  by  the  sub- 
stitution for  mercurial  ointment  of  the  oleate 
of  mercury.  W.  Johnson  Smith. 

IODOFORM,  Surgical  Uses  of.— This 
substance,  which  is  chemically  allied  to 
chloroform,  and  contains  96*7  per  cent,  of 
iodine,  is  obtained  in  the  form  of  small  flat 
yellow  crystals.  It  was  first  introduced 
into  use,  in  this  country  at  aU  events,  as  an 
application  to  chancroids,  which  fact,  taken 
in  conjunction  with  its  tell-tale  odour,  ac- 
counts for  the  prejudice  which  to  some 
extent  still  exists  against  its  use.  Since 
that  time,  however,  its  utility  has  been  so 
marked  in  a  wide  variety  of  cases  that  its 
early  use  is  becoming  forgotten ;  although 
even  now  attempts  are  made  to  disguise  its 
unmistakable  odour,  which  is  repulsive  to 
many.  Various  means  have  been  recom- 
mended for  this  purpose,  such  as  tincture  of 
musk,  Tonquin  bean,  Peruvian  balsam. 
The  writer  has  for  some  years  prescribed 
an  ointment  containing  5j.  of  iodoform,  f5ss. 
of  compound  tincture  of  benzoin  to  the  5J. 
of  vaseline ;  in  which  form  the  odour  is 
altered,  though  not  altogether  disguised. 
According  to  Vulpius,  the  most  agreeable 
way  of  applying  it  is  dissolved  in  coUodion, 
which  will  take  up  15  per  cent,  of  the 
powder ;  or  in  equal  parts  of  tm-pentine  and 
absolute  alcohol,  which  will  take  up  4  per 
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cent. ;  in  oil  of  lavender  (7  per  cent.),  or  oil 
of  caraway  (16  per  cent.). 

As  before  mentioned,  it  has  been  and 
still  is  used,  extensively  and  most  success- 
fully, in  the  treatment  of  chancroids  and 
their  glandular  comphcations.  It  appears 
to  have  not  only  an  antiseptic,  but  a  sooth- 
ing action  on  these  sores  ;  and,  apphed  in 
the  form  of  fine  powder,  the  sores  having 
previously  been  lightly  dried,  the  risk  of 
auto-inoculation  of  neighbouring  parts  is 
much  diminished,  especially  if  followed  by 
the  appHcation  of  coUodion,  as  recom- 
mended by  Mr.  Walter  Whitehead.  Even 
in  cases  where  a  phagedsenic  action  has  set 
in,  and  in  which,  formerly,  destruction  of 
the  sore  with  nitric  acid  would  have  been 
indicated,  the  vmter  has  seen  most  marked 
and  speedy  benefit  result  from  filling  the 
sores  with  finely  powdered  iodoform,  espe- 
cially if  the  part  has  previously  been  cleaned 
with  glycerine  of  carbolic  acid.  But  the 
success  which  attended  its  use  in  such  sores 
led  to  its  use  in  the  treatment  of  various 
foul  ulcers  and  wounds,  especially  in  sub- 
jects where  there  was  a  syphilitic  or  a 
strumous  taint.  Carbohc  acid  is,  of  course, 
a  potent  cleanser,  but  its  prolonged  use 
does  not  promote  a  healing  action ;  ajid  for 
this  reason  the  writer  had,  before  the  intro- 
duction of  iodoform,  used  a  combination  of 
tincture  of  iodine  with  carbolic  acid  lotion 
in  the  treatment  of  foul  or  of  indolent 
wounds,  and  the  action  of  that  mixture 
much  resembled  that  of  the  drug  now  un- 
der consideration,  in  not  only  purifying  the 
wound,  but  in  stimulating  the  formation 
of  healthy  granulations  and  producing  a 
typical  healthy  sore.  In  sloughing  or  gan- 
grenous wounds,  such  as  bedsores,  iodoform 
is  most  valuable.  The  smiplest  way  of 
applying  it  is  from  an  earthenware  salt- 
or  pepper-caster.  The  iodoform  may  be 
mixed  with  any  dry  powder,  such  as  oxide 
of  zinc  or  calcined  magnesia,  or  it  may  be 
used  unmixed  ;  but  it  should  be  kept  in  a 
cool  but  dry  place.  Where  it  is  required 
to  apply  the  drug  to  a  cavity,  one  of  the 
various  forms  of  insufflator  must  be  used. 

So  far  as  the  writer's  personal  observa- 
tion extends,  he  has  not  met  with  any  case 
where  harm  has  arisen  from  its  use  in  this 
way  ;  but  it  is  well  to  bear  in  mind  the  fact 
that  some  cases  have  been  recorded  in  which 
alarming  symptoms,  and  even  fatal  results, 
have  followed  the  firee  application  of  iodo- 
form. (See  British  Medical  Journal,  June 
17  and  August  26,  1882.)  The  symptoms 
of  poisoning  are  fully  described  in  the 
articles  referred  to;  but  the  main  feature 
has  been  more  or  less  afifection  of  the  sen- 
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sorium,  varying  firom  delirium  to  stupor, 
accompanied  by  pyrexia,  with  rapid  pulse 
and  varying  elevation  of  temperature ;  the 
symptoms  being  reUeved  or  removed  as  the 
wound  was  fireed  firom  iodoform.  lodoform- 
wool  is  an  elegant  dressing,  which  is  now 
often  used  in  place  of,  or  in  combination 
with,  the  Listerian  dressings,  and  is  free 
from  any  risk  of  causing  constitutional 
disturbance.  With  regard  to  its  antiseptic 
properties,  the  following  observations  by 
Sir  J.  Lister  may  be  quoted : — *  Iodoform, 
while  volatile,  is  very  slowly  volatile,  and 
at  the  same  time  so  Uttle  soluble  in  the 
discharges  that  in  these  points  of  view  it 
seems  an  admirable  antiseptic ;  but  it  is  by 
no  means  a  potent  agent  in  its  action  on 
micro-organisms.  It  is  remarkable  that 
iodoform  has  such  an  effect  as  it  has  in 
preventing  putrefaction ;  but  it  is  by  no 
means  a  powerful  germicide.' 

The  following  are  some  of  the  uses  to 
which  iodoform  is  applied.  Finely  pow- 
dered, it  is  so  unirritating  that  it  has  been 
dusted  over  the  conjunctiva  at  the  first 
onset  of  purulent  conjunctivitis,  and  both 
at  this  and  at  subsequent  stages  it  has  been 
found  of  great  benefit ;  and  in  the  same 
manner  it  has  been  freely  applied  to  the 
peritoneum  after  abdominal  section.  In 
the  form  of  suppositories,  made  with  cacao- 
butter,  it  is  used  in  gonorrhoea,  gleet,  and 
in  cancerous  and  other  ulcerations  of  the 
cervix  uteri.  A  10  or  15  per  cent,  solu- 
tion in  collodion  has  been  found  a  most 
beneficial  appHcation  in  erysipelas.  Inter- 
nally, iodoform  has  been  given  with  ap- 
parent benefit  for  ulcer  in  the  stomach,  in 
doses  of  from  three  to  five  gi-ains  ;  also  in 
cases  of  syphihs,  cancer,  and  in  some  forms 
of  nem-algia,  but  with  questionable  success. 
So  far,  its  great  use  has  appeared  to  be  as 
a  topical  agent.  Chauncy  Puzey. 

IRIDECTOMY.  —  The  operation  of 
iridectomy  may  be  required  for  various 
purposes,  either  for  the  reUef  of  tension 
{see  Glaucoma),  for  neutraUsing  the  effect 
of  adhesions,  or  for  the  formation  of  an 
artificial  pupU,  through  which  the  patient 
may  obtain  vision  when  the  natural  pupil 
is  closed  or  in  any  way  obstructed.  When 
performed  on  account  of  adhesions,  or  for 
the  relief  of  tension,  the  piece  excised  should 
be  the  central  third  of  the  upper  half  of  the 
kis,  so  that  the  gap  is  covered  by  the  upper 
lid,  and  is  neither  unsightly  nor  distm-bing 
to  -sasion.  When  performed  for  the  sake  of 
making  an  artificial  pupU,  the  piece  selected 
for  excision  must  be  that  which  will  render 
the  artificial  pupil  most  useful.     Generally 
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speaking,  this  will  be  determined  by  the 
state  of  the  cornea,  which  may  be  opaque 
or  distorted  over  some  part  of  its  sm'face, 
when  the  surgeon  will  endeavour  to  place  the 
new  pupil  behind  the  best  remaining  portion. 
When  there  is  a  choice  of  situations,  an  arti- 
ficial pupil  is  most  useful  when  it  can  be  made 
in  a  direction  inwards  and  a  little  down- 
wards. Next,  as  situations  of  election,  come 
directly  inwards,  directly  downwards,  down- 
wards and  outwards,  and  directly  outwards, 
in  the  order  in  which  they  are  mentioned. 
AVhen  the  only  clear  portion  of  cornea  is 
above  the  pupil,  so  that  the  upper  Hd  would 
interfere  with  vision  through  the  new  open- 
ing, good  results  have  been  obtained  by  the 
subsequent  division  of  all  the  recti  muscles 
save  the  inferior,  so  as  to  get  the  upper 
part  of  the  cornea  drawn  downwards  to- 
wards the  centre  of  the  palpebral  fissure. 
In  operatmg  for  the  relief  of  tension,  it  is 
necessary  to  remove  the  whole  width  of  the 
iris,  right  up  to  its  peripheral  attachment ; 
and  it  is  best  to  pursue  the  same  course 
when  operating  on  account  of  adhesions. 
In  makmg  an  artificial  pupil,  it  is  often  de- 
sirable to  leave  the  periphery,  and  to  cut 
out  a  mere  notch  from  the  pupillary  margin. 
A  small  opening  affords  better  vision  than 
a  larger  one,  and  exposure  of  the  margin  of 
the  lens  is  apt  to  produce  troublesome  dis- 
tortion of  the  retinal  image,  by  reason  of 
spherical  aberration. 

The  knife  required  for  an  iridectomy 
wiU  vary  with  the  condition  of  the  eye. 
When  there  is  a  good  anterior  chamber,  so 
that  the  lens,  iris,  and  cornea  maintain 
their  normal  relations  to  each  other,  and 
still  more  when  the  anterior  chamber  is 
deepened,  the  ordinary  lance-knife  is  the 
most  convenient.  It  should  not  be  too 
wide,  and  its  edges  should  become  parallel 
at  alDout  seven  or  eight  millimetres  from 
the  point.  When  there  is  high  tension, 
with  advancement  of  the  iris  and  lens,  the 
latter  would  be  in  danger  of  being  wounded 
by  the  lance-knife  before  this  could  pene- 
trate to  a  sufficient  depth  to  afford  the  re- 
quired length  of  incision ;  and,  in  these  cir- 
cumstances, it  is  necessary  to  use  either  a 
linear  cataract  knife  or  a  very  narrow  lance- 
knife.  The  other  instruments  necessary 
are — an  elevator  for  lifting  the  upper  hd, 
a  fixation-hook  or  forceps,  iris-forceps  and 
scissors,  a  blunt  probe  or  spatula,  some  lint, 
bits  of  fine  sponge,  cotton  wool,  and  a  band- 
age. The  sponges  should  be  perfectly 
clean,  and  moistened  with  some  antiseptic 
solution — that  known  as  '  Sanitas '  being 
one  of  the  most  convenient  for  the  purpose. 
The  eye  should  be  brought  thoroughly  under 


the  influence  of  cocaine,  and  it  must  be 
borne  in  mind  that  states  of  high  tension 
interfere  with  absorption,  so  that  rather 
more  time  must  be  given  to  the  cocaine 
than  would  otherwise  be  required.  The 
best  method  of  applying  it  is,  probably,  by 
the  discs  rather  than  by  solution,  and  three 
discs,  each  containing  the  fiftieth  of  a  grain, 
inserted  at  intervals  of  five  minutes,  will 
usually  be  sufficient  to  render  the  eye  com- 
pletely insensitive. 

Anaesthesia  being  complete,  and  the 
patient  suitably  placed  on  a  couch  in  a  good 
light,  with  the  plane  of  the  face  nearly  hori- 
zontal, the  surgeon  lifts  the  upper  Hd  with 
the  elevator  and  commits  it  to  an  assistant. 
He  then  secures  the  globe  by  the  hook  or 
forceps,  making  his  fixation  close  to  the 
corneal  margin,  at  a  point  opposite  to  the 
centre  of  his  intended  incision.  If  neces- 
sary, he  slightly  rotates  the  globe,  imitating- 
the  action  of  the  corresponding  rectus 
muscle,  but  never  lifts  or  pulls  it,  and 
simply  holds  it  still,  without  pressure,  when 
the  desired  position  is  attained.  If  the 
ordinary  lance -knife  has  been  selected,  its 
point  is  placed  on  the  conjunctiva,  a  little 
behind  the  corneal  margin,  in  the  centre  of 
the  intended  incision,  and  is  made  to  pierce 
the  sclerotic  and  to  enter  the  anterior 
chamber  immediately  in  front  of  the  iris, 
by  a  steady  gentle  thrust  directed  towards 
the  centre  of  the  eyeball.  As  soon  as  the 
point  of  the  knife  can  be  seen  through  the 
cornea,  its  direction  must  be  changed,  the 
handle  being  sloped  somewhat  backwards 
so  as  to  direct  the  point  forwards  in  a  cor- 
responding degree ;  and  in  this  position  it 
is  pushed  steadily  on,  the  operator  watch- 
ing the  opposite  margin  of  the  pupil  to  see 
that  the  point  rides  safely  over  it.  Sup- 
posing the  aqueous  humour  to  be  retained, 
the  thrust  of  the  knife  should  be  continued 
mitil  the  incision  is  of  sufficient  magnitude ; 
but,  if  the  aqueous  humour  should  escape 
prematurely,  before  an  incision  of  sufficient 
length  has  been  made,  the  forward  thrust 
must  be  immediately  checked,  and  the  knife 
withdrawn,  lest  the  lens  should  be  wounded. 
If  the  incision  is  nearly  large  enough,  it 
may  be  completed  by  lateral  cutting  with 
the  edge  of  the  knife,  as  it  is  being  with- 
drawn ;  if  not,  it  may  be  enlarged  at  one 
or  both  of  its  extremities,  either  by  scissors, 
or  by  any  small  knife  which  has  a  blunt 
extremity  and  a  cutting  edge.  For  the 
relief  of  tension,  the  wound  should  not  be 
less  than  six  or  eight  miUim^tres,  but  for 
other  purposes  it  may  be  less  extensive. 

When  the  anterior  chamber  is  too  shal- 
low for  the  thrust  of  a  lance -knife  to  be 
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made  with  safety,  the  operator  may  either 
take  a  very  narrow  lance-knife,  the  so-called 
iriddesis  knife,  or  a  linear  cataract  knife. 
In  using  the  iriddesis  knife,  fixation  should 
be  made  at  the  corneal  margin,  close  to  the 
left-hand  extremity  of  the  intended  incision. 
The  knife  should  be  carried  into  the  eye 
close  to  the  right  of  the  fixation-forceps, 
pushed  on  in  front  of  the  iris  until  its  point 
nearly  reaches  the  pupillary  margin,  and 
then  its  right-hand  edge  should  be  made 
to  cut  laterally,  against  the  traction  of  the 
forceps,  until  an  incision  of  sufficient  length 
is  obtained.  If  a  linear  knife  is  used,  its 
point  must  be  placed  at  the  outer  extremity 
of  the  intended  incision,  and  introduced 
into  the  anterior  chamber  nearly  as  far  as 
the  margin  of  the  pupil,  over  which  it  must 
not  pass  for  fear  of  wounding  the  lens.  It 
may  then  either  be  brought  up,  so  as  to 
effect  a  counter  puncture  at  the  other 
extremity  of  the  incision,  and  to  divide  the 
bridge  of  intervening  tissue  as  in  cataract 
extraction  {see  Cataract)  ;  or  it  may  be 
made  to  cut  its  way  along,  just  outside  the 
corneal  margin,  to  the  required  extent,  or 
until  the  escape  of  aqueous  humour  renders 
the  presence  of  a  sharp-pointed  instrument 
in  the  anterior  chamber  dangerous.  It  is 
of  the  very  first  importance  that  the  inci- 
sion, however  made,  should  be  as  smooth 
and  clean  as  possible,  and  that  its  edges, 
whether  in  the  conjunctiva  or  the  sclerotic, 
should  not  be  jagged  or  contused. 

The  section  being  satisfactorily  com- 
pleted, the  eye  may  be  freed  from  tears  and 
blood  by  one  of  the  morsels  of  moistened 
sponge.  The  patient  is  directed  to  look 
downwards,  and  then,  if  the  iris  has  pro- 
lapsed, the  surgeon  has  only  to  take  hold  of 
it  with  forceps  and  to  perform  the  excision. 
If  it  has  not  prolapsed,  the  closed  forceps 
must  be  passed  into  the  anterior  chamber, 
nearly  to  the  margin  of  the  pupil,  and  there 
suffered  to  expand  to  an  extent  propor- 
tionate to  the  size  of  the  piece  to  be  re- 
moved. They  are  then  closed  upon  the  iris 
as  it  rises  between  them,  and  the  plait 
which  is  seized  is  drawn  gently  out  of  the 
eye.  If  the  object  is  only  to  cut  a  notch, 
to  serve  as  an  artificial  pupU,  the  first  in- 
cision through  the  external  tunics  may  be 
small,  and  the  scissor-blades  may  be  placed 
as  close  behind  the  forceps  as  possible,  so 
that  only  the  piece  actually  held  by  the 
latter  may  be  taken  out,  and  the  rest  suf- 
fered or  coaxed  to  return  into  the  anterior 
chamber.  If  the  object  is  to  relieve  ten- 
sion, the  operator  cuts  in  a  different  direc- 
tion, close  to  or  even  within  one  extremity 
of  the  wound,  and  quite  up  to  the  ciliary 


margin  of  the  iris.  He  then  tears  the  piece 
still  held  by  the  forceps  from  its  attach- 
ment, as  far  as  the  other  extremity  of  the 
wound,  holds  it  somewhat  upon  the  stretch, 
and  excises  it  within  the  lips  of  the  wound 
as  before.  If  any  portion  of  iris  remains 
entangled  at  either  extremity,  an  attempt 
may  be  made  to  seize  and  snip  it  out,  or  it 
may  be  gently  replaced  by  a  smaU  spatula, 
or  caused  to  return  by  carefully  managed 
firiction.  If  it  should  resist  these  measures 
it  must  be  left  alone,  and  dealt  with  on  a 
subsequent  occasion.  Any  coagula  between 
the  edges  of  the  incision  should  be  care- 
fully picked  out  by  iris-forceps,  and  blood  in 
the  conjunctival  sac  removed  by  the  point 
of  a  morsel  of  sponge.  A  compressive  pad 
and  bandage  should  be  applied,  and  the 
patient  sent  to  bed.  By  the  third  day,  or 
sooner,  the  wound  will  usually  be  healed 
and  the  aqueous  humour  retained,  but  the 
blood  poured  out  by  the  cut  vessels  of  the 
iris  may  require  a  longer  time  for  its  ab- 
sorption, and  may  keep  up  some  degree  of 
irritation  until  it  is  absorbed.  During  this 
period,  the  day  should  be  spent  in  a  dimly 
lighted  room,  the  eyes  should  be  kept 
entirely  at  rest,  and  the  compressive  band- 
age should  be  worn  at  night,  or  during 
recumbency  in  the  daytime.  As  soon  as 
the  blood  has  disappeared  and  the  irrita- 
tion is  diminishing,  the  patient  may  be 
suffered  to  go  into  the  air  in  favourable 
weather.  Any  piece  of  iris,  left  incarcerated 
at  either  end  of  the  cicatrix,  wiU  be  itself 
liable  to  become  a  cause  of  iritis,  and  may 
be  rendered  harmless  by  being  severed,  by 
the  thrust  of  a  cutting  needle,  firom  the 
intra-ocular  portion  with  which  it  is  con- 
tinuous. When  an  iridectomy  has  been 
perfectly  performed,  it  will  leave  no  trace 
behind  except  the  coloboma  which  it  occa- 
sions. The  cicatrix  of  the  external  wound 
should  after  a  time  become  invisible,  being 
neither  marked  by  incarcerated  iris  nor 
even  stained  by  pigment. 

For  cases  in  which  the  iris  is  free  and 
normal,  and  in  which  an  artificial  pupil  is 
required  in  consequence  of  central  nebula 
of  the  cornea,  or  of  small  laminar  cataract, 
the  writer  several  years  ago  devised  a 
method  of  operating  which  he  described, 
for  want  of  a  better  name,  as  *  optical  iri- 
dectomy,' and  which  he  has  now  practised 
extensively  with  good  results.  The  object 
is  to  cut  out  a  small  V-shaped  notch  from 
the  margin  of  the  pupU,  the  apex  of  this 
notch  being  directed  towards  the  periphery 
of  the  iris.  For  this  purpose,  the  eyeball 
being  carefully  fixed,  a  puncture  may  be 
made  at  the  corneal  margin  with  a  narrow 
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iridectomy  knife,  the  blade  of  which  shoidd 
pass  in  front  of  the  piece  of  iris  to  be  excised. 
The  knife  should  be  withdrawn  with  the 
smallest  possible  escape  of  aqueous  humour, 
and  should  be  replaced  by  De  Wecker's  iri- 
dotomy  scissors,  which  should  be  carried 
closed  into  the  anterior  chamber,  until  the 
blunt  extremities  of  the  blades  almost  reach 
the  pupillary  margin.  They  are  then  suf- 
fered to  expand,  and  the  escape  of  aqueous 
humour  hits  a  small  plait  of  iris  between 
their  edges,  which  plait  is  excised  as  they 
are  closed,  and  may  be  brought  out  of  the 
chamber  as  they  are  withdrawn.  If  it 
should  be  left  behind,  as  sometimes  happens, 
it  may  be  extracted  by  fine  forceps.  In 
order  to  protect  the  lens,  the  external  wound 
must  be  immediately  in  front  of  the  iris, 
and  the  scissors  must  be  directed  forwards 
in  the  anterior  chamber.  The  operation  is 
one  of  considerable  nicety,  and  should 
hardly  be  attempted  by  anyone  who  has 
not  had  experience  in  the  less  difficult 
manipulations  of  ophthalmic  surgery ;  but, 
for  certaiQ  cases,  it  affords  a  better  pupil 
than  can  be  obtained  in  any  other  manner. 
B.  Brudenell  Carter. 

IRIS,  Diseases  of  the. — In  order  to 
understand  the  diseases  of  the  iris,  the 
principles  on  which  they  should  be  treated, 
and  the  consequences  which  may  foUow  from 
neglect  or  from  mismanagement  of  them, 
it  is  necessary  to  remember  the  structure 
and  functions  of  the  part  in  which  they 
occur.  The  iris  is  an  approximately 
vertical  curtain,  attached  at  its  outer  mar- 
gin to  the  ciUary  body,  interposed  between 
the  crystalline  lens  and  the  cornea,  per- 
forated by  a  central  aperture,  the  pupil, 
which  varies  in  diameter  with  the  amount 
of  light  falling  upon  the  eye,  and  largely 
composed  of  muscular  fibres,  some  radiat- 
ing, some  circular,  by  the  action  of  which 
the  diameter  of  the  pupil  is  controlled. 
Besides  muscular  fibres,  it  is  abundantly 
supplied  with  nerves  and  blood-vessels,  is 
covered  by  epitheHum,  and,  on  its  posterior 
surface,  by  a  dense  layer  of  pigment.  The 
physical  conditions  of  its  surfaces  are 
analogous  to  those  of  serous  membranes, 
and,  like  these,  it  is  liable  to  pour  out  a 
plastic  exudation  when  it  becomes  inflamed. 
The  pupillary  aperture  admits  the  rays  of 
light  to  the  interior  of  the  eye,  and,  by  its 
variations  in  diameter,  regulates  the  amount 
admitted.  In  the  healthy  state,  it  is  ex- 
ceedingly sensitive  to  variations  in  the 
amount  of  light,  contracting  and  expanding 
very  freely  ;  but  in  various  states  of  disease 
this  freedom  of  movement  is  impaired  or 


lost.  Besides  admitting  light  it  preserves 
a  communication  between  the  anterior  and 
posterior  chambers  of  the  eye,  permitting 
free  passage  of  fluid  from  the  latter  to  the 
former,  and  thus,  indirectly,  affording  to  the 
fluid  of  the  posterior  chamber,  and  even  to 
that  of  the  vitreous  body,  access  to  the  cir- 
cumcorneal  zone  immediately  in  front  of 
the  iris,  a  region  which  has  been  called 
by  recent  investigators  the  'filtration  area,' 
and  through  which  the  chief  transudation 
of  fluid  from  the  eye  is  now  beUeved  to 
occur.  In  moderately  dilated  states  of  the 
pupil,  the  anterior  capsule  of  the  crystal- 
line lens  is  in  contact  with  the  pupillary 
margin,  and  the  centre  of  the  lens  projects 
sHghtly  through  the  opening;  but,  when 
the  pupil  is  widely  dilated,  its  margin  is 
removed  from  contact  with  the  lens  by  the 
curvature  of  the  latter  ;  a  relation  between 
the  two  structures  which  has  an  important 
apphcation  in  practice. 

CoLOBOMA. — The  iris  is  occasionally  the 
seat  of  a  malformation  called '  coloboma  ' — 
i.e.  deficiency — which  leaves  a  gap  in  some 
part  of  its  circumference.  A  coloboma  is 
usually  seen  extending  directly  downwards 
fi.'om  the  pupil,  which  appears  to  be  en- 
larged in  this  direction  as  if  it  had  been 
enlarged  by  an  iridectomy.  T\Tien  thus 
situated,  the  gap  may  usually  be  seen 
by  the  ophthalmoscope  to  extend  through 
the  choroid  up  to  the  margin  of  the 
optic  nerve ;  and,  in  such  cases,  it  is 
manifestly  due  to  imperfect  closure  of 
the  tissues  during  foetal  hfe.  Less  fire- 
quently,  coloboma  iridis  is  met  with  in 
other  parts  of  the  circle,  when  the  choroid 
seldom  participates  in  the  defect,  the  nature 
of  which  is  then  less  easily  to  be  under- 
stood. Coloboma  may  be  complete,  extend- 
ing through  the  whole  thickness  of  the  iris 
and  up  to  the  cihary  margin,  or  it  may 
be  incomplete  in  either  particular,  in  some 
cases  consisting  merely  of  a  deficiency  of 
the  anterior  portion  of  the  structure,  so 
that  it  does  not  affect  the  deeper  layers  and 
the  posterior  pigment ;  in  others  being  a 
mere  notch,  extending  only  part  of  the 
way  from  the  pupillary  towards  the  ciliary 
margin.  In  all  its  forms  it  is  an  unim- 
portant condition,  the  worst  significance  of 
which  is  that  it  may  be  part  of  a  gene- 
rally imperfect  development  of  the  organ. 
The  practitioner  should  be  on  his  guard 
against  mistaking  it  for  the  result  of  an 
operation.  In  yoimg  women  with  Hght 
irides  it  forms  a  conspicuous  disfigurement ; 
but  it  is,  of  course,  irremediable. 

Cysts  and  Tumours. — The  iris  is  occa- 
sionally the  seat  of  cysts,  which  are  usually 
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congenital,  although  they  may  for  a  long 
time  be  so  smaU  as  to  escape  notice,  and  of 
morbid  growths,  chiefly  either  sarcomatous 
or  gummatous  tumours.  The  last-named, 
of  course,  require  only  constitutional  treat- 
ment as  parts  of  the  general  syphilitic 
affection ;  but  both  cysts  and  sarcomata, 
or  tumours  of  any  other  kind,  should,  as  a 
rule,  be  removed,  together  with  the  whole 
of  the  portion  of  iris  with  which  they  are 
connected.  In  such  cases,  there  will  some- 
times be  a  difficulty  in  making  the  pre- 
liminary incision  into  the  anterior  chamber 
without  wounding  the  cyst  or  other  morbid 
growth;  but  this  difficulty  may  be  over- 
come by  making  two  punctures  simul- 
taneously, with  two  very  narrow  knives, 
one  of  which  should  be  introduced  on 
either  side  of  the  growth.  It  will  then 
be  possible  to  introduce  a  Weber's  probe- 
pointed  lacrymal  knife,  through  one  punc- 
ture, and  to  bring  it  out  through  the 
other,  when,  the  back  of  the  blade  being 
towards  the  growth,  the  edge  may  be  em- 
ployed to  divide  the  bridge  between  the  two 
punctures.  Various  attempts  have  been 
made  to  treat  cysts  by  something  short  of 
complete  excision ;  as,  by  excising  only  the 
anterior  wall,  or  by  free  laceration  with 
cataract  needles;  but  these  devices  have 
not  been  followed  by  a  sufficient  measure 
of  success  to  encourage  repetition.  In 
several  instances  acute  inflammation  has 
been  set  up,  and  the  eye  either  destroyed 
or  greatly  injured.  For  tumours,  it  is 
hardly  necessary  to  say,  complete  removal 
is  the  only  course,  and,  until  the  tumour  is 
in  the  hands  of  the  surgeon,  it  will  seldom 
be  possible  to  speak  with  certainty  of  its 
precise  nature,  or  of  the  chances  of  recur- 
rence to  which  the  patient  may  be  exposed. 
Iritis. — The  disease  of  the  iris  which 
demands  most  attention  is  inflammation. 
Iritis  is  a  common  affection,  liable  to 
occur  in  both  sexes  and  at  all  periods  of 
life.  Its  possible  causes  are  various ;  its 
more  common  causes  are  injury,  some 
dyscrasia,  such  as  syphilis  or  rheumatism, 
and  perhaps  some  forms  of  perverted  in- 
nervation. It  is  often  referred  to  an  excit- 
ing cause,  such  as  overwork  of  the  eye, 
exposure  to  cold,  to  glare,  to  irritating  par- 
ticles or  vapours ;  but  these  conditions, 
when  not  sufficiently  intense  to  be  included 
within  the  general  term  '  injury,'  probably 
owe  their  efficacy  to  some  predisposing 
influence.  Iritis  is  seen  under  two  chief 
forms — the  plastic  and  the  serous.  In 
plastic  iritis  there  is  a  considerable  exuda- 
tion of  lymph,  which  sometimes  forms 
nodules  on  the  surface  of  the  membrane  or 


at  the  margin  of  the  pupU,  and  which  fre- 
quently produces  adhesions  of  the  iris  to 
the  anterior  capsule  of  the  lens.  In  serous 
iritis  the  effusion  consists  of  turbid  fluid 
rather  than  of  lymph,  and  the  adhesions, 
if  formed,  are  smaller  and  less  resistant ; 
but  the  fluid  often  augments  the  tension  of 
the  eye-ball  in  a  decided  manner,  and 
exudation  is  often  deposited  upon  the 
inner  surface  of  the  cornea  in  a  cloud  com- 
posed of  minute  dots,  which  are  usually 
arranged  in  the  form  of  a  pyramid,  with 
its  apex  over  the  pupil,  and  its  base  at  the 
margin  of  the  cornea. 

Plastic  Iritis. — The  first  symptoms  by 
which  plastic  iritis  can  be  distinctly  recog- 
nised are  four  in  number,  and  they  are 
usually  all  present  together.  They  are  :  (1) 
A  slight  diminution  of  the  ordinary  lustre 
of  the  iris,  with  some  apparent  change  in 
its  colour ;  (2)  some  degree  of  impairment 
of  the  mobility  of  the  pupil ;  (3)  some  im- 
pairment of  vision;  (4)  a  slight  zone  of 
peri-comeal  sclerotic  congestion.  If  only 
one  eye  is  affected,  the  other  must  be  used 
as  a  standard  of  comparison ;  and,  in  test- 
ing the  mobility  of  the  pupil,  the  sound  eye 
must  be  screened  from  light  and  the  affected 
eye  must  be  alternately  shaded  and  exposed 
without  being  touched.  See  Eye,  General 
Examination  of  the. 

A  deceptive  resemblance  to  iritis  may 
occasionally  be  produced  by  some  affections 
of  the  cornea ;  for  a  hazy  cornea  may  at 
the  same  time  conceal  the  lustre  of  the 
iris,  diminish  its  mobility  by  diminishing 
the  quantity  of  light  which  reaches  it,  im- 
pair vision,  and  be  attended  by  sclerotic 
congestion.  The  removal  of  any  doubt, 
hence  arising,  may  be  obtained  by  the 
application  of  a  drop  of  solution  of  atropia, 
which  for  this  purpose  should  not  be  of 
lower  strength  than  two  grains  of  the 
neutral  sulphate  to  an  ounce  of  distilled 
water.  If  this  fully  dilates  the  pupil  within 
the  customary  time,  half  an  hour  or  so, 
and  if  the  dilated  pupil  preserves  a  cir- 
cular outline,  iritis  is  certainly  not  present. 
In  actual  iritis,  generally  speaking,  even 
when  the  patient  is  seen  for  the  first  time, 
one  or  more  points  of  adhesion  will  have 
formed  ;  and  atropia,  if  it  dilates  the  pupil 
at  all,  will  dilate  it  into  an  irregular  out- 
line, which  at  once  renders  the  adhesions 
conspicuous.  If  more  time  has  elapsed 
since  the  commencement  of  the  disease, 
and  if  the  case  were  either  severe  origin- 
ally, or  has  been  rendered  so  by  maltreat- 
ment, the  pupil  may  be  wholly  immovable, 
either  universally  adherent  or  totally  in- 
sensible to  the  action  of  atropia ;  the  surface 
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of  the  iris  may  present  blood-vessels  visible 
to  the  naked  eye  ;  the  anterior  chamber 
may  be  more  or  less  filled  with  lymph, 
partly  adherent  to  the  iris,  partly  diffused 
through  the  aqueous  humour,  and  some- 
times passing  into  a  purulent  condition ; 
vision  may  be  reduced  to  quantitative  per- 
ception of  light,  and  the  ocular  conjunctiva 
may  be  intensely  congested. 

Pain  is  a  very  uncertain  sjmiptom.  It 
is  nearly  always  present  when  there  is  in- 
creased tension  ;  but,  in  other  cases,  it  seems 
to  depend  more  on  the  condition  of  the 
patient  than  upon  that  of  the  eye.  When 
there  is  pain,  there  is  nearly  always  con- 
stitutional disturbance,  either  feverishness 
and  a  loaded  tongue,  with  disordered 
secretions,  or  else  a  generally  neurotic  state, 
the  pain  ramifying  more  or  less  through 
the  different  branches  of  the  fifth  nerve, 
and  often  assuming  an  intermittent  or 
paroxysmal  character. 

Intolerance  of  light  is  seldom  present ; 
but,  when  present  in  any  marked  degree, 
it  is  a  symptom  of  grave  import.  It  in- 
dicates at  least  a  tendency  on  the  part  of 
the  ciliary  body  to  participate  in  the  morbid 
action,  and  it  gives  to  the  whole  case  an 
entirely  new  significance. 

In  the  treatment  of  iritis,  in  all  its 
forms  and  stages,  the  first  principle  to  be 
borne  in  mind,  and  to  be  acted  upon  in 
every  case  without  exception,  is  a  negative 
one.  It  is  to  do  no  mischief;  and  the  only 
way  to  avoid  doing  mischief  is  to  avoid  all 
irritating  local  applications.  In  a  case  of 
commencing  iritis,  the  application  to  the 
eye  of  a  drop  of  a  zinc  or  silver  lotion  will 
stimulate  the  disease  into  a  state  of  in- 
tensity, which  is  hardly  seen  under  any 
other  conditions. 

In  plastic  iritis  of  only  moderate 
severity,  which  has  not  been  aggravated 
by  any  irritant,  the  tendency  is  towards 
recovery ;  and  the  indications  of  treatment 
are  two — first,  not  to  counteract  this  ten- 
dency ;  next,  to  prevent  the  formation  of 
adhesions,  or  to  overcome  them  if  they 
have  formed  already.  For  the  fulfilment 
of  the  first  indication  it  is  necessary  to 
give  both  eyes  complete  functional  rest, 
and  to  protect  them  from  changes  of  tem- 
perature, from  irritants,  and  firom  glare. 
The  fulfilment  of  the  second  indication  is 
to  be  accomplished  only  by  atropia  or  some 
kindred  preparation  ;  and  hence  the  effectual 
use  of  atropia  is  the  cardinal  point  in  the 
early  treatment  of  plastic  iritis,  the  one 
thing  which  should  never  be  omitted,  save 
in  the  excessively  rare  cases  in  which  it  is 
found  to  act  as  a  direct  irritant  to  the  con- 
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junctiva.  The  margin  of  the  pupil,  as 
already  stated,  when  the  opening  is  of  its 
ordinary  diameter,  rests  in  contact  with 
the  anterior  surface  of  the  crystalline  lens. 
In  this  position,  the  effusion  of  lymph  is 
followed  by  the  immediate  adhesion  of  the 
structures  between  which  it  is  interposed. 
But  full  dilatation  of  the  pupil  removes  its 
margin  from  contact  with  the  lens,  in  con- 
sequence of  the  receding  curvature  of  the 
peripheral  parts  of  the  latter.  The  anterior 
capsule  is  then  separated  from  the  iris  by 
a  film  of  aqueous  humour,  into  which  the 
lymph  projects  without  becoming  adherent, 
or  through  which  it  is  diffused.  Complete 
dilatation  of  the  pupil,  therefore,  presents 
an  insuperable  physical  obstacle  to  the 
formation  of  adhesions  ;  and,  as  soon  as  the 
pupil  is  completely  dilated,  there  is  nothing 
more  to  do  than  to  maintain  the  dilatation, 
and  the  iritis  will  die  out  harmlessly. 

In  order  to  dilate  the  pupil,  when  de- 
clared iritis  exists,  it  is  best  to  use  a  4- 
grain  solution  of  sulphate  of  atropia,  and 
to  place  a  drop  within  the  conjunctival  sac  J| 
every  four  hours.  If  the  iritis  has  existed 
twenty-four  hours  or  more,  the  atropia  will 
be  likely  to  produce  only  irregular  dilatation, 
the  pupil  expanding  fully  in  some  directions, 
whUe  its  margin  is  already  fixed  at  certain 
points  by  adhesions.  The  atropia  being 
continued,  recent  adhesions  will  in  many 
cases  give  way,  and  when  they  do  so  the 
dilatation  becomes  complete.  The  atropia 
being  still  continued,  the  eye  recovers  in  the 
course  of  a  few  days,  and  the  pupil  may 
then  be  suffered  to  return  to  its  normal 
diameter.  Complete  dilatation  is  always 
attended  by  much  relief  to  the  symptoms 
previously  complained  of  by  the  patient  ; 
but,  if  atropia  is  laid  aside  as  soon  as  com- 
plete dilatation  is  produced,  the  improve- 
ment will  often  be  only  temporary.  The 
pupil  contracts  again,  the  hyperaemia  con- 
tinues or  increases,  more  lymph  is  poured 
out,  and  adhesions  recur.  In  order  to 
avoid  such  recurrence,  it  will  usually  be 
sufficient  to  continue  the  appHcation  of 
atropia  with  diminished  frequency,  as  by  a 
single  drop  night  and  morning,  until  all 
unusual  vascularity  has  disappeared,  imtil 
the  media  are  clear,  and  until  natural 
vision,  save  for  the  action  of  the  atropia,  is 
restored.  When  recovery  is  apparently 
complete,  the  atropia  may  be  laid  aside ; 
but  the  eye  must  be  carefiiUy  watched 
during  the  first  few  days,  and  the  slightest 
blush  of  renewed  congestion  would  call  for 
an  immediate  return  to  the  remedy. 

When  plastic  iritis  is  of  a  high  degree 
of  original  severity,  or  when  it  has  been 
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aggravated  by  improper  treatment,  or  even 
when  it  has  been  suffered  to  exist  for  some 
days  unchecked,  a  state  is  produced  in  which 
atropia  fails  to  exert  its  customary  influence. 
Either  the  dilatator  muscle  is  paralysed  by 
the  inflammation,  or  the  greater  part  of  the 
iris  is  adherent,  or  these  conditions  co-exist. 
The  adhesions  remain  unaffected,  and  the 
intermediate  portions  of  the  pupil  will  only 
dilate  partially  and  sluggishly,  if  at  all,  show- 
ing that  the  muscular  fibres  act  only  imper- 
fectly, even  where  the  margin  is  free.  In 
such  conditions,  the  demand  for  mercury  is 
imperative ;  and  its  constitutional  action 
must  be  obtained  as  rapidly  as  prudent 
administration  will  allow.  It  may  there- 
fore be  said,  as  a  rule,  that  it  is  sufficient 
at  first  to  prescribe  atropia  solution  for  a 
case  of  iritis,  which  is  at  once  mild  and 
recent.  But  if,  when  the  patient  is  first 
seen,  the  attack  has  been  running  on  for 
a  day  or  two,  and  is  even  moderately 
severe,  it  is  better  to  prescribe  mercury  as 
well  as  atropia,  giving  perhaps  two  grains 
of  blue -pill  twice  a  day.  In  forty- eight 
hours,  if  the  pupil  is  well  dilated,  the 
mercury  may  be  laid  aside  ;  but,  if 
the  pupil  has  resisted  dilatation,  the 
mercury  must  be  pushed,  with  the  know- 
ledge that  the  quantity  already  taken 
has  laid  the  foundation  of  the  effect  which 
it  is  desired  to  produce.  This  effect  should 
not  exceed  the  formation  of  the  slightest 
mercurial  line  upon  the  gums ;  and  it 
should  be  maintained  untH  resolution  of 
the  inflammation  is  accomplished.  Im- 
provement usually  commences  almost 
simultaneously  with  the  first  appearance 
of  the  mercurial  Hne ;  and  absorption  of 
the  effused  lymph  often  proceeds  with 
great  rapidity.  As  the  lymph  disappears, 
the  pupil  yields  more  and  more  to  the 
atropia,  and,  in  favourable  cases,  rupture 
of  all  the  adhesions  may  be  produced. 

The  influence  exerted  upon  iritis  by 
mercury,  and  the  necessity  for  administer- 
ing it  in  certain  cases,  seem  to  be  essentially 
independent  of  the  syphilitic  or  non- syphi- 
litic character  of  the  affection.  A  patient 
who  has  iritis  may  also  have  syphilis,  and 
may  require  mercury  on  account  of  that 
syphilis ;  but,  speaking  with  reference  to 
the  iritis  alone,  the  writer  is  not  accustomed 
even  to  take  into  consideration,  as  a  ques- 
tion bearing  upon  treatment,  whether  the 
iritis  is  syphilitic  or  not,  but  accepts  re- 
sistance to  atropia  as  a  sufficient  proof  that 
mercury  is  needed. 

It  sometimes  happens  that  iritis  is  at- 
tended, from  the  first,  by  an  unusually  active 
[degree  of  vascular  excitement.    The  face 


will  be  somewhat  flushed,  the  eyelids  hot, 
the  temporal  pulse  increased  in  fulness  and 
force.  In  such  circumstances  the  action 
of  atropia  will  be  resisted,  but  it  does  not 
follow  that  mercury  will  be  required.  Be- 
fore prescribing  it,  an  endeavour  should  be 
made  to  subdue  the  vascular  excitement, 
and,  if  this  can  be  accomplished,  complete 
dilatation  of  the  pupil  will  often  follow.  A 
case  might  occur  in  which  it  would  be 
proper  to  take  blood  from  the  arm;  but 
two  or  three  leeches  to  the  temple,  near 
the  margin  of  the  orbit,  will  generally  be 
sufficient.  Whenever  there  is  evidence  of 
active  congestion,  coupled  with  resistance 
to  atropia,  some  form  of  depletion  should 
precede  the  administration  of  mercury,  and, 
if  the  pupil  then  become  dilated,  should 
supersede  it.  If  there  were  any  strong 
reason  for  abstaining  from  depletion,  a 
minim  or  two  of  tincture  of  aconite  might 
be  given  every  fifteen  minutes,  until  a 
manifest  diminution  of  vascular  excitement 
was  produced. 

When  iritis  is  attended  by  pain,  this 
may  arise  from  either  of  two  widely  differ- 
ent causes,  and  may  assume  either  of  two 
widely  different  characters.  It  may  be  the 
pain  of  hyperaesthesia,  of  nervous  exaltation 
or  irritation,  or  it  may  be  the  pain  of  ten- 
sion, due  to  the  stretching  of  the  ocular 
tunics  by  increased  secretion  within.  The 
former  is  usually  more  or  less  nem-algic 
and  paroxysmal,  the  latter  is  usually  de- 
scribed as  a  permanent  sensation  of  fulness, 
aching,  stretching,  or  weight.  But  verbal 
descriptions  of  pain  have  no  common 
measure ;  and,  whenever  pain  is  experienced 
in  iritis,  the  state  of  tension  of  the  eyeball 
must  be  carefully  and  frequently  examined, 
and  any  decided  increase  must  be  dimin- 
ished by  paracentesis  or  iridectomy,  accord- 
ing to  circumstances,  which  will  presently 
be  considered.  Pain  of  an  irritative  or 
neuralgic  character  must  be  subdued;  for 
it  may  be  laid  down  as  a  general  principle 
that  improvement  is  not  to  be  expected 
while  it  continues.  Until  recently,  the  best 
way  of  subduing  it  was  by  the  hypodermic 
injection  of  morphia;  but  the  application 
of  cocaine  to  the  conjunctiva  furnishes  a 
still  more  valuable  resource.  A  single  co- 
caine disc,  containing  the  fiftieth  of  a  grain, 
will  often  afford  relief  in  a  few  minutes, 
and  may  be  repeated,  without  any  counter- 
vailing disadvantage,  whenever  a  return  of 
pain  may  render  it  desirable. 

The  pain  of  increased  tension  is  perhaps 
most  frequent  in  *  serous  '  iritis,  but  it  occurs 
also  in  the  plastic  variety.  It  culls  for  the 
prompt  evacuation  of  the  contents  of  the 
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anterior  chamber.  For  this  purpose,  the 
eye  being  rendered  insensitive  by  cocaine, 
a  broad  cuttiag-needle  or  a  cataract-knife, 
or,  in  defatdt  of  these,  ahnost  any  sharp- 
pointed  cutting  instrument,  should  be  thrust 
into  the  anterior  chamber  immediately  in 
front  of  the  iris,  and  withdrawn.  A  fine 
probe  may  then  be  introduced  through  the 
opening,  and  used  to  press  back  the  posterior 
edge  of  the  puncture  until  all  the  fluid  con- 
tained in  the  anterior  chamber  has  escaped. 
It  is  not  safe  to  use  the  cutting  instrument 
for  the  purpose  of  evacuating  the  fluid,  in- 
asmuch as  the  iris,  or  even  the  lens,  might 
easily  be  woimded  against  its  point.  When 
carefully  performed  the  little  operation  is 
free  from  risk,  and  may  be  repeated  as 
often  as  the  tension  is  restored,  although  a 
single  puncture  will  frequently  bq  sufficient. 
The  evacuated  fluid  is  usually  yellow  and 
albuminous,  and  its  escape  restores  the 
natural  colour  of  the  iris,  showing  that  the 
change  in  this  respect,  which  is  almost 
universal  in  iritis,  is  due  to  the  change  in 
the  mediimi  through  which  the  surface  of 
the  membrane  is  seen. 

By  the  foregoing  means,  by  atropia, 
with  or  without  mercury,  and  with  or  with- 
out local  depletion  and  paracentesis,  nearly 
every  case  of  plastic  iritis  may  be  conducted 
to  a  successful  issue,  so  far,  at  least,  as  the 
subsidence  of  the  inflammation  and  the  re- 
storation of  good  vision  are  concerned.  In 
some  cases,  however,  adhesions  remain,  and 
these  cases  cannot  be  said  to  be  cured.  In 
a  few  instances  no  further  mischief  may 
ensue,  but  in  the  majority  the  adliesions 
will  become  exciting  causes  of  recurrent 
inflammation.  As  a  rule,  the  eye  in  which 
iritis  has  left  a  partially  adherent  pupil  will 
suffer  from  iritis  again.  The  function  of  the 
muscles  of  the  iris  is  to  regulate  the  diameter 
of  the  pupU  in  response  to  every  variation 
in  the  quantity  of  light  which  falls  upon  it; 
and  an  adhesion  is  a  perpetual  obstacle  to 
the  discharge  of  this  function,  and  serves  to 
check  the  variation  of  the  pupil  abruptly, 
whenever  it  passes  a  certain  limit.  As  an 
almost  necessary  consequence,  the  adhesion 
becomes  a  som:ce  of  irritation,  and  main- 
tains a  condition  of  preparedness  to  inflame. 
Accidental  injury,  overwork,  or  general  dis- 
order of  the  health,  finds  in  the  affected 
iris  a  part  in  which  the  natural  vital  resist- 
ance of  the  tissues  is  diminished,  and  in 
which  morbid  action  is  readily  set  up. 
The  second  attack  of  iritis,  in  such  circiun- 
stances,  falls  upon  an  eye  in  which  there  is. 
a  mechanical  impediment  to  the  dilatation 
of  the  pupil,  so  that  the  parts  of  its  margin 
adjacent  to  the  existing  adhesions  must  re- 


main in  contact  with  the  capsule  of  the 
lens,  and  are  thus  liable  to  be  rendered 
adherent  themselves.  Under  judicious  treat- 
ment, the  second  attack  will  generally  sub- 
side, but  not  until  it  has  added  to  the  ex- 
tent of  the  adhesion  left  behind  by  the  first. 

When  one  recurrence  has  occurred,  others 
are  ahnost  sure  to  follow;  and  each  will 
bind  down  more  and  more  of  the  pupillary 
margin,  until  at  last  this  is  rendered  entirely 
adherent,  and  there  is  no  longer  any  com- 
munication between  the  anterior  and  the 
posterior  chambers.  The  resulting  state  is 
called,  not  very  feHcitously,  '  exclusion  of 
the  pupil,'  and,  before  it  is  produced,  there 
is  usually  a  good  deal  of  lymph  deposited 
over  the  whole  of  the  anterior  pole  of  the 
lens,  which  lymph,  as  it  undergoes  shrink- 
age, drags  the  pupillary  margin  together, 
and  assists  in  closing  the  opening.  As  long 
as  the  pupil  is  not  entirely  '  excluded,'  as 
long  as  there  is  an  aperture  even  the  size 
of  a  pinhole,  the  case  may  be  amenable  to 
treatment ;  but  as  soon  as  the  pupil  is  en- 
tirely closed,  a  fresh  series  of  changes  will 
commence.  The  quantity  of  fluid  contained 
within  the  eye,  is  regulated  by  the  preserva- 
tion of  a  certain  balance  between  the  in- 
ternal secretion  and  the  exhalation  which 
occurs  chiefly  at  the  angle  of  the  anterior 
chamber.  When  once  the  pupil  is  closed, 
the  effect  of  this  exhalation  no  longer  ex- 
tends to  the  regions  posterior  to  the  iris ; 
ajid  the  fluids  of  the  posterior  and  vitreous 
chambers,  although  continually  increased  by 
fresh  secretion,  have  no  longer  any  sufficient 
outlet,  and  hence  rapidly  increase  the  tension 
of  the  posterior  parts  of  the  eye.  They  push 
forward  the  peripheral  or  non-adherent  zone 
of  the  iris,  and  thus  afford  evidence  of  the 
completeness  of  the  '  exclusion,'  which  may 
be  kiown  to  exist  whenever  this  peripheral 
zone  is  stretched,  convex,  and  prominent, 
while  the  central  or  pupillary  portion  of 
the  iris  is  comparatively  flattened  or  re- 
ceding. In  such  circumstances  all  the  tissues 
of  the  eye,  probably  already  damaged  by 
repeated  inflammation,  undergo  speedy 
atrophy.  The  iris  tissue  wastes,  the  vitreous 
body  becomes  fluid,  the  lens  becomes  opaque 
and  often  calcareous,  and  the  retina  perishes 
in  the  common  ruin.  There  can  be  no  more 
hopelessly  spoiled  organ  than  an  eye  in 
which  recurrent  iritis  has  been  suffered  to 
run  its  course  unchecked,  and  to  produce 
its  ordinary  consequences. 

It  is  therefore  a  matter  of  primary  im- 
portance, in  dealing  with  a  first  attack  of 
iritis,  to  prevent  the  formation  of  adhesions, 
and  it  should  never  be  forgotten  that  this 
can  be  done,  with  a  very  near  approach  to 
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certainty,  by  the  early  and  efficient  use  of 
atropia.  When,  from  any  cause,  the  atropia 
has  not  been  efficiently  used  in  time,  or 
when  its  action  has  been  resisted,  and  the 
inflammation  subsides  leaving  an  adhesion 
behind,  such  a  condition  must  not  be  ac- 
cepted as  a  recovery.  In  the  first  place,  an 
endeavour  should  be  made,  after  the  sub- 
sidence of  the  inflammation,  to  detach  the 
adhesion,  or,  if  it  cannot  be  detached,  to 
stretch  it,  by  the  continued  use  of  atropia. 
Very  considerable  adhesions  will  sometimes 
yield  if  the  pupil  is  kept  fully  dilated,  and 
if  mercury  is  cautiously  administered.  If 
an  adhesion,  without  being  ruptured  or  de- 
tached, can  even  be  stretched  into  a  linear 
band,  it  may  afford  the  iris  sufficient  freedom 
of  play ;  and  it  may  generally  be  assumed 
that  the  action  of  atropia  and  mercury 
cannot  be  profitably  continued  for  more 
than  about  a  month.  The  condition  which 
remains  at  the  end  of  that  time  may  safely 
be  regarded  as  an  estabHshed  one,  or  at 
least  as  incapable  of  being  altered  except  by 
operative  interference. 

The  effect  of  adhesions  in  producing 
secondary  iritis  may  probably  depend  some- 
what upon  their  precise  position  with  re- 
gard to  nerve-filaments,  upon  their  ex- 
tent, and  upon  personal  peculiarities.  As 
these  are  uncertain  elements,  and  as,  in  a 
few  cases,  secondary  iritis  does  not  occur, 
no  operative  interference  with  the  adhesions 
left  behind  by  a  first  attack  can,  generally 
speaking,  be  recommended.  The  exceptions 
to  this  rule  are  furnished  by  patients  who 
are  about  to  undertake  long  voyages,  or  to 
travel  in  countries  where  they  might  not, 
in  the  event  of  a  recurrence,  be  within 
reach  of  skilled  treatment.  But  after  a 
second  attack  of  iritis  has  occurred,  there 
is  no  longer  much  prospect  of  escape  from 
others,  and  the  conditions  previously  exist- 
ing become  whoUy  changed.  If  successive 
recurrences  are  permitted,  it  is  probable 
that  total  and  incurable  blindness  will  be 
produced  in  the  course  of  a  few  years ;  and 
the  only  way  in  which  this  danger  can  be 
obviated  is  by  the  detachment  of  the  ad- 
hesions or  by  the  performance  of  iridectomy. 

Detachment  of  adhesions  may  be  ac- 
complished in  two  ways:  either  by  the 
operation  of  Mr.  Streatfeild,  or  by  that  of 
Dr.  Passavant. 

Mr.  Streatfeild's  operation,  to  which  he 
has  given  the  name  of  'corelysis,'  is  per- 
forraed  by  making  with  a  cutting-needle  a 
puncture  through  the  cornea,  about  midway 
between  its  summit  and  its  margin,  at  a 
point  opposite  to  the  adhesion  to  be  de- 
tached.   The  'corelysis  hook,'  a  fine  and 


narrow  spatula  with  a  notch  on  one  side, 
is  introduced  through  the  puncture,  carried 
between  the  lens  and  iris,  and  so  manoeu- 
vred as  to  engage  the  adhesion  in  the  notch 
and  to  break  or  cut  it  by  traction  across  the 
pupil  towards  the  puncture.  Dr.  Passa- 
vant's  operation  consists  in  detaching  the 
adhesions  by  forceps  traction,  in  a  direction 
towards  the  ciliary  region  instead  of  away 
fr'om  it.  He  makes  a  small  incision  with 
an  iridectomy  knife  in  the  comeo-scleral 
junction,  on  the  same  side  as  the  adhesion, 
and,  so  to  speak,  behind  it.  He  then  intro- 
duces forceps  like  common  iris  forceps,  but 
without  shajrp  teeth,  so  that  they  hold 
without  wounding ;  seizes  with  them  a  fold 
of  iris  just  behind  the  adhesion,  and  draws 
it  towards  the  wound,  as  if  he  were  going 
to  draw  it  out  for  an  iridectomy.  As  soon 
as  he  sees  the  adhesion  yield  he  ceases  his 
traction,  suffers  the  forceps  to  expand,  and 
withdraws  them  empty.  If  a  portion  of 
iris  should  prolapse  through  the  wound, 
it  is  replaced  by  gentle  rotatory  friction 
through  the  closed  Hds,  or,  if  that  should 
fail  of  effect,  by  the  extremity  of  a  blunt 
probe.  The  eye,  after  either  operation,  is 
bandaged  and  treated  in  the  ordinary 
manner,  and  is  brought  as  soon  as  possible 
imder  the  full  influence  of  atropia,  in  order 
to  dilate  the  pupil  and  to  prevent  reunion 
of  the  adhesion. 

The  writer  has  practised  both  these 
operations  frequently,  and  has  been  induced 
by  experience  to  abandon  that  of  Dr. 
Passavant  entirely,  and  to  reserve  that  of 
Mr.  Streatfeild  for  cases  in  which  there 
is  only  one  adhesion,  or  two  placed  near 
together,  and  in  which  there  are  strong 
cosmetic  reasons  for  avoiding  iridectomy. 
Upon  a  pretty  girl  with  blue  irides  and  well- 
opened  eyes,  to  whom  an  iridectomy,  even 
at  the  upper  part  of  the  circle,  would  be  a 
serious  blemish,  it  would  be  legitimate  to 
perform  corelysis,  but  hardly  in  any  other 
circumstances.  It  is  a  fault  common  to 
both  the  operations  that  they  must  be 
repeated  nearly  as  often  as  there  are  ad- 
hesions to  be  dealt  with.  When  two  ad- 
hesions are  close  together,  they  may  be 
torn  through  by  forceps  traction  from  a 
point  between  them,  or  may  be  included  in 
one  sweep  of  the  corelysis  hook;  but,  if 
they  are  too  far  apart  for  either  of  these 
procedures,  they  will  generally  require  dis- 
tinct operations,  separated  by  a  sufficient 
interval  of  time.  For  every  adhesion  there 
must  be  a  point  from  which  the  traction 
ought  to  be  made  in  order  to  be  most 
efficacious  ;  and  if  a  second  or  even  a 
third  adhesion  can  be  reached  from  the 
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original  wound,  yet  the  hook  or  forceps  will 
act  at  a  mechanical  disadvantage  in  de- 
taching it.  Moreover,  however  fully  the 
eye  may  have  been  brought  under  the  in- 
fluence of  atropia,  the  evacuation  of  the 
aqueous  humour,  and  the  irritation  of  the 
iris  by  instruments,  will  produce  a  contrac- 
tion of  the  pupil  by  which  the  exact  posi- 
tion of  any  remaining  adhesions  will  be 
concealed  ;  and  it  would  not  be  prudent  to 
make  casts  with  a  hook  in  the  mere  hope 
of  catching  something,  or  to  pinch  up  iris 
here  and  there  without  good  reason.  A  still 
more  serious  fault,  also  common  to  both 
operations,  is  that  the  adhesions,  when  de- 
tached, sometimes  reunite  while  the  ex- 
ternal wound  is  healing,  so  that  the  objects 
of  the  operation  are  defeated.  Lastly,  in 
some  cases,  opacity  of  the  crystalline  lens 
has  followed  the  traction.  If  this  had  only 
occurred  after  Mr.  Streatfeild's  method,  it 
might  be  supposed  that  the  capsule  had 
been  injured  by  the  hook.  But  it  has  oc- 
curred also  after  the  use  of  the  forceps, 
which  were  separated  from  the  lens  by  the 
iris,  and  never  entered  the  region  of  the 
pupil  at  all ;  so  that  it  is  manifest  that  the 
capsule  itseK  may  sometimes  tear,  instead 
of,  or  together  with,  the  adventitious  band. 
Dr.  Passavant's  method,  moreover,  labours 
under  a  disadvantage  which  is  all  its  own — 
namely,  that  an  adhesion  is  liable  to  be 
formed  between  the  cicatrix  of  the  wound 
of  entrance  and  the  peripheral  part  of  the 
iris.  Such  an  adhesion  might  be  both  con- 
cealed and  unsuspected ;  but  it  would  not 
be  any  the  less  likely  to  occasion  future 
attacks  of  inflammation.  It  may  be  ad- 
mitted that  with  Mr.  Streatfeild's  hook,  espe- 
cially if  the  notch  is  made  large  enough  to 
receive  a  cutting  edge,  a  single  adhesion 
may  often  be  safely  and  certainly  divided, 
with  only  a  small  chance  that  it  wiU  re- 
unite. But  when  the  adhesions  are  mul- 
tiple, the  chances  of  reunion  are  greatly 
increased,  and  the  risks  of  producing  new 
peripheral  adhesions  or  opacity  of  the 
crystalline  lens  are  too  serious  to  be  dis- 
regarded. 

From  the  foregoing  objections  the  re- 
maining resource,  iridectomy,  is  wholly 
free,  and  it  has  the  additional  advantage  of 
being  of  almost  certain  efficacy  in  prevent- 
ing the  recurrence  of  iritis.  Even  if  it 
should  fail  in  this,  it  will  at  least  prevent 
occlusion  of  the  pupil  by  any  ordinary 
attacks,  inasmuch  as  a  large  gap  in  the 
peripheral  portion  of  the  membrane  is 
hardly  ever  filled  up  and  dragged  together 
by  lymph,  except  when  the  operation  is 
performed  in  the  course  of  irido-choroiditis, 


and  fails  to  arrest  it.  It  matters  little  what 
part  of  the  iris  is  removed,  and  it  is  not  at 
aU  necessary,  nor  in  any  way  specially 
advantageous,  to  remove  the  adherent  por- 
tions. The  effect  seems  to  be  produced 
by  breaking  the  continuity  of  the  muscle ; 
and  hence  the  operation  may  be  localised 
with  reference  to  two  chief  considerations, 
vision  "and  appearance.  If  the  natural 
pupil  is  obscured  by  lymph,  the  artificial 
one  made  by  the  iridectomy  should,  if  pos- 
sible, be  placed  where  it  will  be  most  use- 
ful for  visual  purposes — that  is  to  say,  down- 
wards and  inwards,  inwards,  or  directly 
downwards.  By  choice,  in  these  circum- 
stances, the  part  excised  should  not  include 
an  adhesion  ;  because  this,  when  detached, 
is  Hable  to  leave  a  patch  of  hardened  lymph 
and  uveal  pigment  upon  the  surface  of  the 
capsule,  and  these  residua  would  themselves 
interfere  with  sight.  When  the  natural 
pupU  is  clear,  and  the  vision  nearly  normal, 
the  iridectomy  shoiild  be  made  directly 
upwards,  where  it  will  be  at  least  partly 
and  sometimes  entirely  concealed  by  the 
upper  lid ;  and  it  is  then  a  matter  of  in- 
difference whether  the  part  to  be  removed 
is  adherent  or  free. 

The  writer's  experience  of  iridectomy, 
performed  after  a  second  attack  of  iritis 
and  as  a  means  of  preventing  further  re- 
currence, is  now  large,  and  it  is  altogether 
favourable.  The  operation  is  scarcely  ever 
followed  by  any  kind  of  ill-consequence, 
and  it  scarcely  ever  fails  of  its  object. 
When  both  eyes  have  been  affected,  the 
writer  has  in  several  instances  operated 
first  upon  the  worse  of  the  two,  with  the 
result  that  it  shortly  afterwards  became  the 
better  of  the  two,  and  that  its  increased 
usefulness  and  comfort  occasioned  a  re- 
quest that  the  other  might  be  similarly 
treated.  In  many  persons,  the  existence 
of  an  adhesion,  while  the  iris  is  entire,  is 
attended  by  painful  sensations  of  dragging, 
and  by  congestion  of  the  eyes  after  even 
moderate  use,  long  before  recurrent  inflam- 
mation is  excited.  All  symptoms  of  this 
kind  are  relieved  by  the  iridectomy. 

After  several  attacks  of  iritis,  in  some 
of  which  the  choroid  and  vitreous  have 
probably  to  some  extent  participated,  and 
when  the  greater  part  of  the  pupil  is  ad- 
herent, the  operations  of  Streatfeild  and  of 
Passavant  are  impracticable,  and  the  per- 
formance of  iridectomy  is  the  only  resource 
remaining  to  the  surgeon.  In  these  cir- 
cumstances, the  amount  of  benefit  to  be 
obtained  must  depend  upon  the  actual  con- 
dition of  the  organ,  and  the  operation  is  no 
longer  entirely  free  from  risk. 
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Even  a  first  attack  of  iritis  does  not  in- 
variably follow  the  favourable  or  partially 
favourable  course  which  has  been  de- 
scribed. In  certain  states  of  bodily  health, 
in  cases  in  which  the  malady  has  been 
neglected  at  the  outset,  and  still  more  fre- 
quently if  the  eye  has  been  maltreated  by 
nitrate  of  silver  drops,  or  in  any  other 
manner,  the  inflammation  may  extend  to 
the  ciliary  body  and  choroid,  and  may  place 
the  sight  in  great  peril.  In  iritis  which  im- 
plicates the  choroid  the  pupil  is  often  ob- 
stinate in  its  resistance  to  atropia,  and,  in 
cases  in  which  the  cornea  and  aqueous 
humour  retain  sufi&cient  transparency, 
dilated  blood-vessels  may  often  be  seen 
upon  the  surface  of  the  iris  itself.  The 
ciliary  region  is  usually  somewhat  tender 
to  the  touch,  the  hyperaemia  more  pro- 
nounced, both  in  the  conjunctiva  and  in 
the  sclera,  than  in  the  simple  iritis ;  and 
the  impairment  of  sight  is  usually  much 
greater  than  can  be  explained  by  the  lymph- 
deposits  in  the  pupil,  or  by  the  turbidity  of 
the  media  in  front  of  it.  The  ultimate 
tendency  is  to  destruction  of  sight  by 
wasting  of  the  eyeball,  and  by  complete 
separation  of  the  retina  from  the  choroid  by 
effusion  of  lymph  or  serum.  The  effusions 
which  proceed  from  the  choroid  not  infre- 
quently undergo  calcareous  degeneration, 
and  in  course  of  time  they  are  occasionally 
converted  into  true  bone,  furnished  with 
Haversian  canals. 

When  extension  of  iritis  to  the  ciliary 
body  and  choroid  occurs  in  a  case  which 
has  been  under  observation  and  skilful 
management  from  the  outset,  the  prognosis 
is  in  the  highest  degree  unfavourable,  and 
the  surgeon  has  to  witness  the  effects  of  a 
process  against  which  he  is  almost  power- 
less to  contend.  It  is  only  in  irido-choroid- 
itis  which  has  not  been  treated,  or  which 
has  been  maltreated,  that  there  is  any  hope, 
although  even  then  not  a  large  one,  of 
arresting  the  morbid  process,  and  of  pre- 
serving a  useful  amount  of  vision.  Our 
resources  for  this  purpose  are  much  the 
same  as  in  the  more  severe  forms  of  iritis, 
and  their  employment  should  be  governed 
by  the  same  principles.  Unless  there 
be  some  special  contra-indication,  the  con- 
stitutional effect  of  mercury  should  be  ob- 
tained as  rapidly  as  possible.  Pain  should 
be  subdued  by  anodynes.  The  strength 
should  be  supported  by  weU-chosen  diet; 
strict  repose  and  protection  from  all  irri- 
tants should  be  enforced;  and  any  con- 
stitutional conditions  which  may  be  con- 
tributory to  the  disease  should  receive  their 
due  share  of  attention. 


In  such  cases  the  pupil  is  usually  com- 
pletely closed,   and,   even  if  there  be  any 
portion  of  its  margin  which  is  not  adherent, 
the  muscular  tissue  of  the  iris  is  too  pro- 
foundly modified  by  the  inflammation  to 
respond  to  atropia.   In  such  circumstances, 
no  good  is  to  be  expected  from  its  employ- 
ment, and  it  will  sometimes  act  as  a  local 
irritant.     The  surgeon  should  bear  in  mind 
the  general  principle  that  the  use  of  atropia, 
in  iritis,  is  to  dilate  the  pupil ;  and  that,  if 
the  pupil  cannot  be  dilated,   the   drug  is 
superfluous,  and  may  be  hurtfuL     Iridec- 
tomy has  often  been  performed  in   such 
conditions,  but  seldom,  if  ever,  with  benefit. 
The   operation    is  attended  by  very  free 
bleeding  from  the  cut  iris,  and  the  anterior 
chamber  becomes  fiUed  with  a  coagulum, 
which   conceals  the  iris  and  pupil,  often 
occasions  great  irritation,  and  is  only  very 
slowly  absorbed.    However  large  the  piece 
of   iris  removed,    the    resulting  gap  will 
gradually  be  dragged  together  by  lymph, 
and  the  occlusion  of  the  pupil  restored.    A 
better  resource  is  repeated  paracentesis.    If 
the   anterior  chamber  be  tapped,   and  its 
contents  evacuated,  in  the  manner  already 
described,  and  if  the  puncture  be  re-opened 
with  a  probe  sufficiently  often  to  prevent  it 
from  healing,  there  will  be  no  effusion  of 
blood  to  do  mischief,  but  a  constant  drain 
of  fluid  which  must  be  supplied  from  the 
dilated  veins  of  the  eye,  and  which  must 
in  some  degree  diminish  their  congestion. 
The  little  woimd  is  too  insignificant  to  be 
hurtful,  and  the  advancement  of  the  lens 
and  iris,   consequent    upon    the   frequent 
withdrawal  of  the  aqueous  humour,  may 
prevent    injurious    pressure    from    being 
exercised  upon  the  retina.      If  improve- 
ment   be    obtained,    it    is    manifest    that 
an  iridectomy  will  eventually  become  ne- 
cessary for  the  restoration  of  sight ;  and  it 
should  be  performed  dmringthe  first  distinct 
remission  of  the  inflammatory  symptoms, 
before  the  lymph,  which  has  been  effused  in 
the  stroma  of  the  iris,  has  had  time  to  become 
a  source  of  fresh  mischief  by  the  traction 
consequent  upon  its  shrinkage.    After  the 
iridectomy,  the  treatment  must  be  continued 
on  the  same  general  principles  as  before ; 
and  it  will  firequently  be  some  months  be- 
fore the  effused  matters  are  fully  absorbed, 
the  media  transparent,  and  such  an  amount 
of  sight  restored  as  the  injury  done  by  the 
inflammation  may  permit.     It  is  not  un- 
common for  the  lens  to  be  rendered  opaque, 
or  for  its  surface  to  be  entirely  covered  by  a 
semi-opaque  film,  and  in  either  case  it  may 
eventually  require  removal.     See    Secon- 
dary Cataract  under  Cataract.    During 
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the  subsidence  of  the  disease,  and  the 
period  of  the  absorption  and  removal  of 
morbid  products,  the  most  important  ques- 
tions to  be  considered  will  usually  have 
reference  to  the  continuance  or  disuse  of 
mercury,  and  these  can  only  be  determined 
by  watching  its  action  in  each  individual 
case,  or,  sometimes,  by  tentatively  with- 
holding it  for  short  periods  of  time. 

It  is  manifest  that  inflammation  of  the 
iris  and  choroid  cannot  exist  without  in- 
flammation of  the  intervening  ciliary  body, 
or  'cycUtis,'  as  this  affection  has  been  some- 
what clumsily  called.  But  in  some  cases 
the  cycHtis  is  a  subordinate,  while  in  others 
it  is  a  prominent  symptom ;  and,  in  the 
latter  class,  there  is  great  danger  of  the 
occurrence  of  *  sympathetic  ophthalmitis,' 
that  is  to  say,  of  the  excitation  of  an  insi- 
dious and  almost  invariably  destructive 
form  of  irido-choroiditis  in  the  previously 
unaffected  eye.  Such  an  event  is  most  fre- 
quent when  the  original  inflammation  was 
traumatic  in  its  origin,  and  especially  when 
the  ciliary  body  has  itself  been  injured,  and 
is,  therefore,  primarily  affected,  the  iritis 
£wid  choroiditis  being  secondary  phenomena. 
For  further  information  on  these  points,  see 
Eyeball,  Injuries  of  the ;  Ciliajry  Body,  Dis- 
eases of  the ;  Sympathetic  Ophthalmitis. 

Serous  Iritis  is  met  with  under  two 
principal  forms,  in  one  of  which  the  cornea 
participates,  while  in  the  other  it  escapes.  In 
the  former,  the  disease  usually  commences  in 
an  insidious  manner,  with  Httle  increase  of 
vascularity,  and  the  patient  first  complains 
of  dimness  of  sight.  The  surgeon  may  then 
find  one  or  two  points  of  adhesion,  a  sHght 
dulness  and  discoloration  of  the  iris,  and 
a  fine  cloud  on  the  lower  part  of  the  cornea ; 
which  cloud,  when  carefully  examined,  is 
seen  to  be  composed  of  an  aggregation  of 
minute  dots  on  the  inner  surface  of  the 
membrane.  The  cloud  is  usually  triangular 
in  outline,  its  apex  being  in  the  pupillary 
region  and  its  base  at  the  inferior  periphery 
of  the  cornea.  There  will,  perhaps,  be  a 
sUght  zone  of  pericorneal  vascularity,  a 
slight  increase  of  tension,  and  the  second 
eye  will,  usually,  be  attacked  in  a  similar 
manner.  The  disease  was  described  by  old 
writers  as  *  aquo-capsulitis,'  and  is  apt  to 
pursue  a  very  chronic  course.  It  is  prone 
to  occur  in  syphilitic  subjects,  but  the  writer 
has  seen  many  instances  in  patients  in 
whom  no  syphilis  was  discoverable.  Com- 
plete functional  rest  of  the  eyes,  protection 
from  strong  Hght  and  fi:om  changes  of  tem- 
perature, the  use  of  atropia  for  the  adhe- 
sions, attention  to  the  general  health,  and 
the  careful  administration  of  iodide  of  po- 


tassium or  of  perchloride  of  mercury,  with 
or  without  iron,  and  over  a  considerable- 
period  of  time,  will  usually  conduct  such 
cases  to  a  favourable  termination.  Such 
an  administration  of  mercury  as  has  been 
recommended  for  acute  plastic  iritis  will 
seldom  or  never  be  required.  If  adhesiona 
are  left,  when  recovery  is  otherwise  com- 
plete, "they  must  be  treated  upon  the  general' 
principles  already  laid  down. 

The  other  form  of  serous  iritis,  in  which 
the  cornea  do«s  not  participate,  is  of  a  more 
acute  character,  and  may  be  described  as  an 
attempt  at  acute  iritis  in  a  person  incapable 
of  yielding  plastic  lymph.  The  patients  are 
often  the  subjects  of  some  dyscrasia,  often 
of  renal  disease.  The  effusion  is  more  abim- 
dant  than  that  of  plastic  iritis,  and  remains 
fluid,  not  producing  adhesions,  but  distend- 
ing the  anterior  chamber,  pushing  back  the 
plane  of  the  iris,  indirectly  increasing  the 
tension  of  the  whole  eyebaU,  and  thus  pro- 
ducing great  obscuration  of  vision.  Func- 
tional rest,  the  relief  of  pain,  and  repeated 
paracentesis,  constitute  the  chief  treatment 
which  wiU  be  required.  If  the  tension  is 
very  high,  and  if  the  surgeon  cannot  see 
the  patient  frequently,  so  as  to  evacuate  the 
contents  of  the  anterior  chamber  twice  a 
day,  it  will  often  be  best  to  perform  iridec- 
tomy. This  procedure  is  usually  followed 
by  uninterrupted  recovery ;  but  the  writer 
has  operated  on  one  case  in  which  the  dis- 
tension had  been  so  great,  before  the  iridec- 
tomy was  performed,  that  it  left  behind  five 
dioptres  of  myopia  in  an  eye  which  had 
previously  been  emmetropic. 

E.  Brudenell  Carter. 

IRRIGATION,  or  the  plan  of  allowing 
gentle  and  continuous  currents  of  Uquids 
to  flow  over  parts  of  the  body,  is  an  old 
therapeutic  resource,  possessing  unques- 
tionable antiphlogistic  power.  Irrigation 
may  be  practised  with  water  of  variable 
temperature,  pure  or  medicated  ;  but  plain 
cold  water  is  most  firequently  employed. 
As  the  fall  of  temperature  from  evaporation 
is  considerable,  it  is  rarely  necessary  or 
safe  to  irrigate  with  iced  water.  Dry  cold 
{see  Cold)  is,  on  the  whole,  more  useful 
and  manageable  than  wet ;  but  irrigation 
does  possess  special  advantages.  This  is 
more  particularly  the  case  in  treating 
diseases  of,  and  in  cleansing,  cavities  such 
as  the  nose,  the  pleura  in  empyema,  the 
bladder,  vagina,  and  rectum.  In  these  cases, 
the  best  and  simplest  plan  is  to  irrigate  on 
the  syphon  principle,  through  an  elastic 
tube  deriving  its  supply  from  a  vessel  on 
a  higher  level  than  the  body.     In  treating 
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wounds,  especially  foul  ones,  irrigation  has 
the  advantage,  over  stagnant  wet,  of  pro- 
moting drainage  by  carrying  off  secretions 
as  rapidly  as  they  are  formed ;  and  it  is 
readily  intelligible  that  any  antiseptic  may 
be  added  to  the  Uquid,  if  it  be  thought 
desirable  to  do  so.  The  discomfort  from 
wetting  the  body  and  bed-clothing  is  an 
objection  to  irrigation,  and,  to  make  it  toler- 
able, every  care  must  be  taken  to  direct  the 
outflow  by  adjusting  the  position  of  the 
body,  and  in  making  the  bed,  placing  the 
pillows,  and  covering  with  waterproof  cloth. 
The  combination  of  position  and  irrigation 
greatly  enhances  the  antiphlogistic  power 
of  the  latter,  as  by  elevation  alone  of  an 
inflamed  limb  its  supply  of  blood  may  be 
greatly  reduced,  and  with  it  the  tempera- 
ture, all  the  more  so  if  the  raised  limb  be 
continuously  irrigated. 

Water  may  be  allowed  to  flow  from  a 
tap  or  to  drop  on  to  a  joint  from  a 
wide-necked  bottle  suspended  over  it,  with 
some  skeins  of  cotton  hanging  out  of  the 
bottle;  or  the  liquid  may  be  suspended 
in  a  small  can  or  bucket,  and  left  to  trickle 
through  an  elastic  tube,  regulated  by  a 
stop-cock  or  a  cleft  stick  at  its  lower  end. 
Dr.  James  Macartney,  in  his  Treatise  on 
Inflammation,  gives  the  following  direc- 
tions :  '  Having  laid  some  lint  on  the  in- 
flamed part,  let  the  water  be  conducted  by 
means  of  a  strip  of  woollen  cloth  from  a 
vessel  holding  the  water  or  other  fluid, 
which  may  be  placed  on  a  chair  or  table 
standing  beside  the  bed.  One  end  of  the 
strip  is  to  be  inserted  into  the  vessel ;  the 
other,  which  should  be  cut  into  a  pointed 
shape,  laid  on  the  lint.  The  water  will 
then  proceed  in  the  manner  of  a  syphon 
continuously  from  the  vessel^  not  by  drops 
falling  from  a  height,  the  sensation  of  which 
is  disagreeable.'  The  important  question  as 
to  how  long  irrigation  should  be  continued, 
must  be  determined  byjihe  circumsteinces 
of  particular  cases.  As  a  rule,  it  requires 
to  be  kept  up  for  majiy  hours,  often  for 
several  days,  before  its  beneficial  effects 
are  fully  reahsed.  The  details  of  the  me- 
thod employed  for  irrigation  are  matters  of 
secondary  importance,  affording  great  scope 
for  ingenuity.  The  physical  principles  in 
operation  are  essentially  those  of  the  syphon 


and  evaporation,  and  the  patient's  comfort 
is  the  best  measure  of  the  good  done. 

Sampson  Gamgee. 

ISSUES  are  ulcers  artificially  produced 
and  prevented  from  healing  by  the  irritation 
of  a  foreign  body ;  they  may  be  employed 
as  counter-irritants,  and  have  been  used  to 
produce  a  continuous  drain  from  the  sys- 
tem. 

Issues  may  be  estabUshed  by — 1,  caus- 
tics ;  2,  the  moxa ;  or,  3,  the  knife ;  and 
in  making  them,  bony  prominences  and  the 
situation  of  nerves  and  vessels  should  be 
avoided. 

1.  To  make  an  issue  with  caustic,  the 
skin  around  should  be  protected  by  a  piece 
of  plaster,  with  a  hole  half  the  size  of  the 
required  issue  in  the  middle  of  it ;  a  bit  of 
caustic  potash  or  Vienna  paste,  about  the 
size  of  a  pea,  should  be  placed  in  the  hole, 
and  retained  there  by  another  piece  of 
strapping  for  about  three  hours  or  fifteen 
minutes,  according  as  the  potash  or  the 
Vienna  paste  is  used. 

2.  To  make  an  issue  by  means  of  the 
moxa,  a  holder,  known  as  the  porte-moxa, 
having  a  wire-gauze  receptacle  at  one  end, 
is  useM ;  some  cotton-wool,  tightly  pressed 
and  impregnated  with  nitrate  of  potash, 
should  be  placed  in  the  gauze  cage  and 
ignited,  and  then  held  in  contact  with  the 
skin  until  it  is  burnt.  After  both  these 
methods,  the  injured  part  should  be  fo- 
mented to  soothe  the  pain  and  irritation, 
and  hasten  the  separation  of  the  slough. 

3.  The  knife  is  the  least  painful  instru- 
ment for  making  an  issue,  but  it  is  not  so 
satisfactory  as  the  other  -methods,  on  ac- 
count of  the  difficulty  of  keeping  the  issue 
open.  To  make  the  issue,  a  crucial  incision 
should  be  made  through  the  skin  by  trans- 
fixion and  cutting  outwards,  and  into  it  a 
glass  bead,  known  as  the  '  pea,'  should  be 
placed,  in  order  to  prevent  healing  and  set 
up  suppuration. 

If  the  issue  be  inclined  to  heal  too 
quickly,  it  may  be  dressed  with  savine 
ointment,  or  painted  with  liquor  epispas- 

ticUS.  BlLTON   POLLAED. 

ITCH,  the  popular  name  for  Scabies. 
See  Scabies. 
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JAW,  Dislocations  of  the  Lower. — 

Owing  to  the  bony  walls  of  the  glenoid 
cavity,  dislocation  of  the  lower  jaw  is  only 
possible  in  one  direction — viz.  forwards, 
over  the  eminentia  articnlaris.  The  luxa- 
tion is  usually  bilateral,  but  sometimes 
vmilateral,  and  occasionally  congenital. 

The  bilateral  dislocation  generally  oc- 
curs during  the  act  of  yawning  or  laughing, 
when  the  mouth  is  widely  opened,  or  it 
may  be  caused  by  straining  the  jaws  apart, 
as  in  an  attempt  to  bite  a  large  apple. 
Rarely,  it  has  been  caused  by  violence.  If 
the  finger  be  placed  just  in  front  of  the 
tragus  whilst  the  mouth  is  being  opened, 
the  condyle  of  the  jaw  will  be  felt  to  pass 
downwards  and  forwards  on  the  articular 
eminence,  and  it  will  be  readUy  understood 
how,  if  the  movement  be  carried  beyond 
its  natural  hmit,  the  condyle  might  sUp 
over  this  bony  ridge  into  the  zygomatic 
fossa.  Dislocation  occurs  less  frequently 
in  youth  and  age  than  in  the  middle  period 
of  hfe,  a  fact  which  may  be  to  some  extent 
explained  by  the  obtuse  angle  which  the 
ramus  forms  with  the  body  of  the  jaw, 
towards  the  extremes  of  hfe. 

Bilateral  dislocation  is  almost  invariably 
caused  by  muscular  action,  the  mechanism 
of  which  is  as  follows.  The  digastrics, 
mylo-hyoids,  and  genio-hyoids  draw  the 
body  of  the  jaw  downwards  towards  the 
hyoid  bone,  which  is  in  its  turn  fixed  by 
the  muscles  passing  fi-om  its  lower  border ; 
then  the  external  pterygoids  complete  the 
dislocation  by  drawing  the  condyles,  to- 
gether with  the  inter-articular  cartilages, 
forwards  over  the  eminentise  articulares. 
When  this  has  happened,  the  contraction 
of  the  masseters  and  internal  pterygoids 
tends  to  maintain  the  dislocated  position. 
The  pathological  results  are  stretching  or 
slight  laceration  of  the  capsular  hgaments, 
the  carrying  forward  of  the  inter- articular 
fibro-cartUages  upon  the  condyles  of  the 
jaws,  slight  laceration  of  the  temporal 
muscles,  and  stretching  of  the  lateral  liga- 
meiits,  the  external  ligament  being  directed 
downwards  and  forwards,  instead  of  down- 
wards and  backwards. 

The  symptoms  are  gaping  of  the  mouth 
with  projection  and  fixation  of  the  jaw. 
The  sahva  dribbles  over  the  chin,  degluti- 
tion and  speech  are  interfered  with,  and 
the  articulation  of  labial  sounds  rendered 


impossible.  Immediately  in  fi'ont  of  the  ear 
is  a  hollow  whence  the  condyle  has  been 
displaced,  and  anteriorly,  below  the  malar 
bone,  is  a  projection  caused  by  the  coronoid 
process,  whilst  above  the  zygoma  is  a  pro- 
minence produced  by  tension  of  the  tem- 
poral muscle.  The  displacement  gives  a 
stupid  expression  to  the  face,  and  the 
patient,  unable  to  express  himself,  points 
helplessly  to  his  mouth  in  a  manner  apt  to 
excite  laughter  rather  than  pity. 

The  treatment  usually  adopted  is  to 
place  the  patient  in  a  chair,  with  his  head 
supported  against  the  back  or  by  an  assis- 
tant, and  to  introduce  between  his  teeth  the 
thumbs  protected  by  lint,  one  on  either  side, 
in  order  to  force  the  jaw  back  into  position. 
The  thumbs  rest  on  the  molar  teeth  and 
make  pressure  downwards  and  backwards, 
whilst  the  fingers  are  used  to  raise  the  chin. 
Another  plan  is  to  seat  the  patient  on  the 
floor  and  fix  the  back  of  his  head  between 
the  knees  of  the  operator.  Two  corks,  two 
pieces  of  firewood,  or  the  handles  of  a 
couple  of  forks  are  then  introduced  be- 
tween the  molar  teeth,  one  on  either  side, 
and  the  surgeon  placing  both  hands  be- 
neath the  chin  draws  it  steadily  up.  The 
condyles  are  thus  directed  into  place  by  the 
jaw  rotating  on  these  artificial  fulcra.  A 
third  method,  recommended  by  Nelaton,  is 
to  press  with  the  thumbs  directly  upon  the 
coronoid  processes  so  as  to  force  the  rami 
of  the  jaw  backwards.  Mr.  Golding-Bird 
succeeded  in  reducing  a  case  of  eighteen 
weeks'  standing  by  this  method,  one  side 
being  reduced  before  the  other.  Mr.  Pollock 
reduced  a  case  of  four  months'  duration 
by  placing  wedges  between  the  molar 
teeth  and  drawing  the  chin  up  by  a  Petit 's 
tourniquet  carried  over  the  top  of  the 
head. 

Unilateral  dislocation  gives  rise  to  a 
projection  of  the  jaw  towards  the  sound 
side,  and  there  exists  a  hollow  just  in  front 
of  the  ear  on  the  side  whence  the  condyle  is 
displaced.  The  deformity  is  not  so  obvious 
as  in  the  bilateral  dislocation,  but  articula- 
tion, closure  of  the  mouth,  and  deglutition 
are  all  interfered  with.  It  is,  as  a  rule, 
more  readily  reduced  than  the  bUateral, 
and  by  similar  means. 

Congenital  dislocations  are  usually  as- 
sociated with  deficient  brain-development. 
See  Congenital  Dislocations. 
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Subluxation  of  the  jaw  was  described 
by  Astley  Cooper  as  occurring  from  relaxed 
ligaments.  The  condyles  ride  too  far  for- 
ward on  the  articular  eminences,  and,  be- 
coming temporarily  fixed,  then  slip  back 
with  a  jerk.  See  Temporo-Maxillaky 
Abticulation,  Diseases  of  the. 

In  long-standing   cases    of  unreduced 
dislocation  the  jaws  become   more  nearly 
approximated,  the    deformity    diminishes, 
and  the  lips  may  be  brought  into  contact. 
K.  Clement  Lucas. 

JAW,  Fracture  of  the  Lower. — Frac- 
ture of  this  bone  is  apt  to  be  overlooked. 
It  is  most  common  just  in  front  of  the 
mental  foramen — i.e.  near  the  canine  tooth ; 
but  it  may  involve  any  part  of  either  the 
horizontal  or  ascending  ramus.  Earely  it 
traverses  the  symphysis;  occasionally  it 
extends  through  the  neck ;  or  the  coronoid 
process  may  be  broken  "off.  Fractures  of 
this  bone  are  often  multiple  or  com- 
minuted, and  generally  compound.  Its 
arched  formation  and  loose  connection 
enable  the  jaw  to  resist  considerable  force. 
It  is  broken  only  by  great  violence,  which  is 
generally  direct,  in  the  form  of  blows  or 
kicks ;  but  the  condyles  may  be  broken  off 
by  falls  on  the  chin,  and  the  symphysis  by 
lateral  pressure,  as  when  a  wheel  passes 
over  the  side  of  the  face. 

Symptoms  are  displacement,  mobility 
of  the  fragments,  crepitus,  pain,  free  bleed- 
ing. Displacement  is  sometimes  great,  but 
it  is  often  sHght.  Its  direction  depends  on 
the  Hne  of  the  fracture,  and  therefore  varies 
in  different  cases.  The  anterior  fragment 
is  generally  drawn  down  by  the  digastric 
and  other  muscles,  and  Hes  internal  to  the 
posterior.  Fracture  is  apparent  in  the  al- 
tered outline  of  the  teeth,  which,  however, 
it  must  be  remembered,  are  often  naturally 
very  irregular,  and  in  distortion  of  the 
outer  surface  and  lower  border  of  the  bone. 
Mobihty  and  crepitus  are  best  detected  by 
the  tips  of  the  fingers  placed  on  the  teeth, 
if  the  jaw  can  be  opened,  and  the  thumbs 
on  different  parts  of  the  ramus;  or  the 
fragments  may  be  manipulated  from  with- 
out. But  roughness  is  unjustifiable,  and 
even  gentle  examination  causes  severe 
suffering.  There  is  dribbling  of  the  saliva 
and  fcetor  of  the  breath.  The  inferior 
dental  nerve  usually  escapes  injury,  but  in 
some  cases  it  has  been  torn  through. 
Necrosis  is  not  a  rare  consequence,  especi- 
ally in  instances  in  which  the  injury  has 
been  overlooked,  or  when  the  fracture  is 
compound  and  comminuted.  SaUvary 
fistula  is  rare.      Troublesome  suppuration 


is  occasionally  met  with,  which  is  generally 
associated  with  necrosis.  Teeth  that  are 
much  loosened  are  generally  best  removed. 
A  tooth  dropped  into  the  fissure  may  hinder 
replacement.  The  condyles  may  be  so 
forcibly  driven  up  in  falls  on  the  chin  that 
the  base  of  the  skull  is  injured. 

Treatment. — As  impaction  is  extremely 
rare,  the  adjustment  of  fractures  of  the 
body  or  symphysis  is  generally  easy, 
though  it  may  be  difficult  or  impossible 
in  firactures  of  the  coronoid  process  or  of 
the  neck,  especially  if,  as  has  sometimes 
occurred,  there  is  dislocation  also.  Should 
the  fragments  be  interlocked,  an  ansesthetio 
may  be  required.  In  a  few  cases  of  inter- 
locked obHque  fracture  it  has  been  neces- 
sary to  saw  off  part  of  one  of  the  frag- 
ments. This,  however,  can  very  seldom 
be  called  for.  Retention  is  often  easy, 
but  it  may  be  very  difficult,  especially  in 
multiple  or  comminuted  fracture. 

I.  In  simple  cases,  the  four-tailed  band- 
age, the  ends  of  which  cross  each  other  as 
they  leave  the  symphysis,  the  two  upper 
tying  at  the  nape,  the  two  lower  over  the 
vertex,  will  suffice. 

II.  A  splint  may  be  thus  made.  A  piece 
of  brown  paper,  six  inches  by  four,  is  made 
four-tailed  by  cutting  lengthways  inwards 
firom  its  ends  to  within  an  inch  on  each 
side  of  its  centre.  This  is  then  shaped  to 
the  symphysis  and  body  of  the  jaw,  its 
two  upper  ends  passing  horizontally  back- 
wards  and  the  two  lower  ends  being 
brought  vertically  upwards  across  them. 
A  gutta-percha  sphnt  is  then  cut  out  to  this 
model,  and  (after  the  face  has  been  shaved 
and  well  oiled  to  prevent  sticking)  when 
softened  in  hot  water  is  moulded  over  the 
jaw,  its  ends  being  turned  as  those  of  the 
paper  pattern  were.  It  should  be  hned 
with  lint,  and  kept  in  position  by  a  four- 
tailed  bandage. 

III.  As  the  splint  just  described  is  apt 
to  press  the  anterior  fragment  backwards, 
Hamilton's  sphnt  is  preferable.  It  consists 
of  (a)  a  firm  moulded  cap  (of  leather  or 
gutta-percha)  for  the  symphysis  and  body 
of  the  jaw,  the  ends  of  which,  prolonged 
with  webbing,  pass  straight  upwards  in 
front  of  the  ear  and  buckle  at  the  vertex  ; 
(6)  of  a  band  encircUng  the  head  on  the 
level  of  the  forehead  and  occiput,  and 
furnished  with  loops  at  the  temple  through 
which  the  ends  of  a  are  passed;  (c)  of  a 
band  passing  longitudinally  over  the  head, 
and  connected  with  b  at  the  forehead  and 
occiput,  and  to  which  a  is  also  fastened 
at  the  vertex.  Thus  6  and  c  keep  a  in 
place. 
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IV.  The  fragments  may  be  fastened 
together  by  a  hgature  passed  round  adjacent 
teeth  to  secure  fixation  ;  or  an  interdental 
spHnt  may  be  made  as  follows  : — ^A  thick 
piece  of  cork  is  mortised  on  its  upper  and 
lower  surfaces,  so  that  the  upper  and  lower 
teeth  fit  into  it  tenon-like,  and  so  that  it 
deeply  overlaps  the  lower  teeth  laterally. 
A  similar  but  better  mould  is  made  of  gutta- 
percha, softened  so  that  it  accurately  shapes 
itself  to  the  teeth.  With  this  spHnt  Hamil- 
ton's bandage  should  be  used. 

V.  Hammond's  wire  splint  may  be  used. 
This  excellent  appHance  is  thus  made  : — A 
mould  of  the  teeth  is  taken  in  soft  wax, 
from  which  a  plaster  cast  is  made.  To  this 
cast  is  fitted  a  piece  of  stout  wire,  skirting  the 
outer  surface  of  the  teeth,  doubling  round 
the  wisdoms,  and  continued  so  as  to  skirt 
the  inner  aspect  also.  Its  ends  are  now 
soldered  together.  When  accurately  fitted 
to  the  cast,  this  frame  is  slipped  over  the 
patient's  teeth,  and  its  inner  and  outer  por- 
tions are  fastened  together  by  wires  pass- 
ing between  the  teeth  at  convenient  in- 
tervals. This  splint  allows  the  patient  to 
open  and  close  his  mouth  and  clean  his 
teeth — a  privilege  that  none  should  despise. 
Sometimes  the  fragments,  otherwise  not  to 
be  kept  in  place,  can  be  drilled  and  wired 
together — a  troublesome  operation.  Union 
seldom  fails,  but  it  is  often  tedious,  espe- 
cially if  the  fragments  are  not  securely  fixed. 
If  it  is  delayed,  examination  for  sequestra 
should  be  carefully  made.  If  suppuration 
occurs,  the  mouth  must  be  frequently  rinsed 
with  Condy's  fluid,  or  borax  and  chlorate  of 
potash  lotion.  Howard  Marsh. 

JAWS,  Closure  of  the. — Inability  to 
separate  the  jaws  may  be  temporary  or  per- 
manent. In  the  former  case,  setting  aside 
cases  of  trismus  from  nervous  affections, 
the  cause  is  contraction  of  the  muscles  of 
mastication,  especially  the  masseter,  due 
to  irritation  from  an  uncut  wisdom-tooth. 
Owing  to  want  of  room  between  the  second 
molar  and  the  ramus  of  the  jaw,  or  owing 
to  some  malposition  of  the  tooth  itself,  the 
wisdom-tooth  is  unable  to  assume  its  nor- 
mal position,  and  by  the  pressure  which  it 
exerts  on  the  neighbouring  structures,  sets 
up  irritation,  which  induces  a  state  of  tonic 
spasm  of  the  masseter  and  internal  ptery- 
goid muscles. 

The  majority  of  these  cases  occtir,  as 
might  be  anticipated,  about  the  age  of 
twenty;  and  the  diagnosis  is  easy,  unless 
very  great  swelling,  and  possibly  abscess, 
should  have  supervened  and  obscured  the 
nature  of  the  case.    The  treatment  consists 


in  administering  chloroform  thoroughly,  so 
as  to  reheve  the  spasm  somewhat  and 
allow  of  the  introduction  of  a  screw-gag 
between  the  teeth,  in  order  to  separate  the 
jaws.  This  must  be  done  slowly  and 
steadily,  so  as  not  to  inflict  injury  upon 
the  front  teeth,  and  the  back  of  the  jaw  may 
then  be  reached.  If  the  wisdom-tooth  is 
presenting  in  its  normal  position,  a  free 
division  of  the  gum  over  it,  and  removal 
of  the  flaps  thus  made  with  scissors,  will 
be  sufficient  treatment,  if  the  patient  can 
quietly  bear  a  little  inconvenience  for  a 
time.  But  when  there  is  obviously  not 
space  for  the  wisdom-tooth  to  be  erupted, 
room  must  be  made  by  extracting  the  second 
molar,  unless  the  wisdom-tooth  itself  can 
be  reached  and  extracted,  which  is  seldom 
the  case.  Occasionally  the  extraction  of 
the  upper  wisdom-tooth,  against  which 
the  lower  wisdom-tooth  is  pressing  injuri- 
ously, may  completely  reUeve  the  trouble. 

In  whatevei?  way  room  is  given,  rehef 
is  sure  to  follow,  and  in  the  course  of  a  few 
hours  the  spasm  of  the  muscles  passes  off. 

Permanent  Closure  of  the  Jaws  may 
depend  upon  destruction  of  the  tempore-  ^ 
maxillary  articulation,  or  more  frequently 
upon  the  contraction  of  cicatrices  in  the  . 
cheek,  following  ulceration  or  sloughing. 
This  latter  condition  is  frequently  the  re- 
sult of  gangrenous  stomatitis  occurring  in  . 
childhood,  in  which  case  destruction  of  the 
whole  thickness  of  the  cheek  not  infre- 
quently takes  place ;  but  the  same  result 
may  follow  an  attack  of  fever,  &c.,  at  any 
age.  When  the  mischief  is  confined  to  the 
lining  membrane  of  the  cheek,  the  soft 
parts  become  firmly  adlierent  to  the  alveoH 
of  both  jaws,  and  a  rigid  cicatrix  of  fibrous 
tissue,  in  which  bone  not  infrequently 
develops,  binds  the  jaws  firmly  together. 

Under  these  circumstances,  the  patient 
is  often  nearly  starved,  for  he  can  only  rub 
soft  food  between  the  teeth,  or  push  it  with 
the  finger  behind  the  teeth  on  the  unaffected 
side.  In  the  cases  where  destruction  of  the 
cheek  has  taken  place,  although  the  de- 
formity is  more  unsightly  .the  patient  is 
generally  able  to  feed  better,  particularly  if  - 
one  of  the  molar  teeth  is  wanting. 

The  treatment  of  cicatrices  by  simple 
division    within    the    mouth    is  perfectly  _ 

fatile,  for  although  wedges  may  be  em-  I 
ployed  for  a  time  to  keep  the  jaws  apart, 
they  will  certainly  be  drawn  together  by 
the  rigid  contraction  of  healing.  In  order 
to  secure  improvement  in  the  patient's 
condition,  it  is  necessary  to  prevent  the 
adhesion  of  the  cheek  to  the  alveoH,  and 
to  restore,  as  far  as  possible,  the  pouch  of 
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mucous  membrane  between  them.  This 
can  only  be  done  by  adapting  to  the  teeth 
metal  plates,  or  shields,  which  can  be  con- 
stantly worn  after  free  division  of  the  cica- 
trices, and  which,  reaching  well  beyond  the 
gums,  can  prevent  adhesion  taking  place 
between  the  cheek  and  the  alveoli.  After 
a  long  time,  a  formation  of  mucous  mem- 
brane takes  place  in  the  sulcus  thus 
formed,  and  the  plates  may  then  be  dis- 
pensed with  in  the  daytime,  but  must  be 
worn  for  many  months  at  night.  It  is 
obvious  that  treatment  of  such  a  protracted 
nature  cannot  be  carried  out  in  childi'en, 
and  that  the  co-operation  of  an  able 
mechanical  dentist  is  essential  for  success. 

The  method  is  applicable  only  to  cases 
where  the  whole  tliickness  of  the  cheek  is 
not  involved  ;  but  the  extent  of  the  adhe- 
sions is  comparatively  unimportant,  since 
the  plates  can  be  adapted  to  both  sides  of 
the  mouth. 

In  the  case  of  unilateral  adhesions, 
division  of  the  lower  jaw  in  front  of  the 
cicatrices,  and  the  formation  of  a  false 
joint,  give  very  good  results.  Esmarch 
removed  a  wedge-shaped  piece  of  bone,  so 
as  to  secure  fibrous  union  with  free  mo- 
bility, while  Eizzoli  contented  himself  with 
dividing  the  jaw  from  the  mouth,  and 
trusted  to  the  subsequent  movements  to 
estabhsh  a  false  joint. 

EsmEirch's  operation  is  a  very  simple 
one — an  incision  along  the  lower  border  of 
the  jaw  easily  admitting  of  the  use  of  a 
narrow  saw  for  the  removal  of  a  wedge  of 
bone,  the  base  of  which  should  be  below. 
The  only  point  of  importance  is  that  the 
section  should  be  made  thoroughly  in  front 
of  the  cicatrix  in  the  cheek  ;  for,  if  this  is 
not  attended  to,  the  operation  will  fail.  The 
operation  is  applicable  to  cases  in  which 
one  side  of  the  mouth  is  affected,  and  re- 
stores to  the  patient  a  very  useful,  though 
one-sided  amount  of  masticatory  power  in 
two  or  three  weeks,  with  very  little  suffer- 
ing or  annoyance. 

One  side  of  the  jaw  remains  of  course 
permanently  useless,  and  there  is  neces- 
sarily some  deformity  left,  but  the  rehef  is 
permanent. 

A  patient,  upon  whom  the  writer  oper- 
ated in  1864,  called  in  1880  to  show  how 
satisfactory  the  movement  of  her  jaw  was. 
See  Tempoeo- Maxillary  Articulation. 
Christopher  Heath. 

JAWS,  Diseases  of  the. — Periostitis, 
both  acute  and  chronic,  affects  the  jaws ; 
but  the  former  is  so  prone  to  run  into 
suppuration  with  consequent  necrosis,  that 
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it  is  only  in  the  early  stages  that  it  can  be 
recognised.  The  more  chronic  form  is  com- 
monly connected  with  syphilis,  and  leads 
to  the  formation  of  nodes  about  the  palate, 
and  enlargement  of  portions  of  the  lower 
jaw.  In  these  latter  cases  the  adminis- 
tration of  the  iodides,  in  full  doses,  gives 
most  satisfactory  results.  Many  cases  of 
persistent  facial  neuralgia,  which  are  un- 
relieved by  quinine,  &c.,  yield  to  the  ad- 
ministration of  iodide  of  potassium,  and 
may  be  concluded  to  depend  upon  chronic 
periostitis  or  ostitis,  with,  probably,  pres- 
sure upon  the  dental  nerves. 

Necrosis  affects  the  lower,  much  more 
frequently  than  the  upper  jaw,  probably  in 
consequence  of  its  being  less  abundantly 
supplied  with  blood.  Beginning  as  perios- 
titis, from  tooth-irritation,  injury,  or  the 
action  of  some  specific  poison,  the  general 
symptoms  are  pain,  with  pyrexia ;  and  the 
part  affected  will  be  found  to  be  swollen, 
injected,  and  hot,  the  teeth  being  raised 
from  their  sockets  and  imable  to  bear  the 
shghtest  pressure.  If  reheved  by  timely 
depletion  by  leeches,  or,  better,  a  free  in- 
cision, and  the  assiduous  use  of  hot  gargles 
and  poultices,  the  symptoms  may  subside 
without  farther  mischief;  but  usually 
matter  has  afready  formed  beneath  the 
periosteum  before  the  patient  is  seen,  and 
then,  although  promptly  evacuated,  necrosis 
is  very  apt  to  follow.  Fortunately,  necrosis 
sometimes  affects  the  outer  plate  of  the 
alveolus  only,  so  that  the  teeth  are  sup- 
ported by  the  inner  plate,  and  can  be  kept 
in  situ ;  but  when  the  entire  socket  is  in- 
volved, the  teeth  are  rendered  loose  and 
useless,  and  are  better  away,  since  they 
only  plug  the  openings  through  which  the 
discharge  should  find  its  way  out.  It  is 
very  undesirable  to  attempt  the  removal 
of  sequestra  until  they  are  completely 
loosened,  since,  by  doing  so,  damage  may 
be  inflicted  on  the  surrounding  parts,  and 
the  process  of  repair  be  interfered  with ; 
and  this  is  especially  the  case  in  children 
in  whom  the  second  teeth  are  still  un- 
developed. 

It  is  impossible  to  lay  do^vn  any  rules 
for  the  period  of  separation,  which  must 
depend  upon  the  extent  and  position  of  the 
sequestrum,  and  the  strength  of  the  patient ; 
but  ordinarily  from  six  weeks  to  three 
months  must  elapse  before  large  sequestra 
can  be  safely  extracted. 

By  exanthematous  necrosis  (Salter)  is 
meant  the  necrosis  occurring  in  young 
children,  for  the  most  part,  after  attacks  of 
the  specific  fevers,  especially  scarlet  fever 
and  small-pox.     Necrofeis  of  portions  of  the 
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alveolus  of  either  jaw,  and  usually  on  both 
sides  symmetrically,  or  even  of  the  whole 
thickness  of  the  lower  jaw,  is  fully  recog- 
nised now  as  one  of  the  sequelae  of  these 
disorders ;  and  doubtless  many  of  the  cases 
vhich  were  attributed  to  the  administration 
of  calomel  in  former  days,  were  really  due 
solely  to  the  action  of  the  specific  poison. 
The  course  and  treatment  of  these  cases 
differ  in  no  respect  from  those  of  ordinary 
necrosis. 

The  action  of  the  fames  of  phosphorus 
in  producing  necrosis  of  the  jaws  in  persons 
employed  in  lucifer-match  making,  has 
now  been  recognised  for  upwards  of  forty 
years.  It  was  found  that  so  long  as  workers 
with  phosphorus  had  perfectly  sound  teeth, 
their  health  remained  unaffected;  but  so 
Boon  as  the  teeth  became  carious,  or  were 
from  any  cause  extracted,  the  fames  of 
phosphorus  found  their  way  to  the  perios- 
teum of  the  jaws,  exciting  periostitis  with 
rapid  necrosis. 

The  symptoms  were  severe,  the  swell- 
ing of  the  jaws  and  tissues  of  the  face 
being  extreme,  and  the  discharge  of  puru- 
lent fluid  from  the  mouth  being  constant 
and  in  large  quantities.  The  general  health 
became  secondarily  affected,  the  patient 
being  worn  out  with  pain  and  inability  to 
take  solid  food,  and  in  very  severe  cases 
being  liable  to  gangrene  of  the  gums  and 
cheeks.  All  these  discomforts  have  been 
put  an  end  to  by  insisting  upon  cleanliness 
in  the  use  of  the  phosphorus,  by  the  careful 
examination  of  the  mouths  of  the  workers, 
but  more  especially  by  the  employment  of 
the  amorphous  phosphorus  in  the  manu- 
facture of  lucifer  matches. 

The  remarkable  point  about  phosphorus- 
necrosis  is  the  peculiar  deposit  of  pumice- 
like bone,  which  takes  place  upon  the 
sequestra.  This  is  doubtless  derived  from 
the  periosteum,  although  so  closely  ad- 
herent to  the  sequestrum  as  to  be  invari- 
ably brought  away  with  it ;  and  though 
resembling  true  bone  in  some  particulars, 
it  is  decidedly  of  a  lower  development. 
A  form  of  bone,  closely  resembling  this 
pumice-like  deposit,  has,  however,  been 
noticed  in  cases  in  which  no  phosphorus 
was  involved,  and  it  would  appear  that, 
m  some  instances,  possibly  of  rheumatic 
origin,  the  deposit  of  new  bone  partakes  of 
this  character. 

Besides  phosphorus-necrosis,  mercv/rial 
necrosis  was  once  common,  not  only  as  a 
consequence  of  the  excessive  administra- 
tion of  mercury  for  antisyphihtic  purposes, 
but  as  a  result  of  the  destructive  ptyalism 
produced  by  the  fumes  of  liquid  mercury  as 


formerly  employed  in  the  manufactiu*e  of 
looking-glasses.  When  glass  plates  were 
converted  into  mirrors  by  sliding  and 
compressing  them  on  to  sheets  of  tin-foil 
covered  with  pure  quicksilver,  the  men 
employed  were  liable  to  have  their  teeth 
drop  out,  and  frequently  lost  portions  of  the 
jaws,  their  lives  being  notoriously  shortened. 
Since  the  introduction  of  a  chemical  pro- 
cess by  which  the  mercury  is  deposited  on 
the  glass,  these  cases  of  induced  necrosis 
have  become  almost  unknown. 

In  ordinary  cases  of  necrosis  of  the 
upper  jaw,  no  reproduction  of  bone  takes 
place,  the  gap  left  in  adults  being  perma- 
nent, though  in  children  the  subjects  of 
exanthematous  necrosis,  the  granulation- 
tissue  is  slowly  converted  into  fibrous  tissue, 
which  does  not  as  a  rule  ossify.  In  the 
lower  jaw,  abundant  new  bone  is  produced 
by  the  periosteum,  and,  for  a  time  at  least, 
most  extensive  losses  are  repaired.  It  is 
certain,  however,  that,  in  course  of  years, 
a  great,  if  not  complete,  re -absorption  of 
new  bone  thus  formed  takes  place,  the 
patient  being,  left  ultimately  "svith  very 
little,  if  any,  support  for  artificial  teeth. 
Salter  has  suggested  that  the  early  apphca- 
tion  of  artificial  teeth  would  tend,  by  use, 
to  strengthen  and  maintain  the  permanence 
of  the  new  bone  ;  but  there  are  no  facts  to 
support  this  view. 

Under  the  name  Hyperostosis  may  be 
conveniently  grouped  together  a  number  of 
cases  in  which  general  enlargement  of  the 
maxillary  bones  occurs,  without  any  timiour 
which  could  be  properly  placed  among  the 
osteomata.  Enlargement  of  the  angles  of  % 
the  lower  jaw,  quite  unconnected  with  the  1 
development  of  the  teeth,  and  giving  a  pecu-  I  / 
liarly  broad  appearance  to  the  face,  occurs  / 
in  otherwise  healthy  subjects  of  about 
twenty,  and  they  appear  to  remain  station- 
ary. In  true  hyperostosis,  however,  there 
are  large  bosses  of  bone,  often  symmetrical, 
thrown  out  by  the  bones  of  the  face  and 
cranium,  which  slowly  but  steadily  increase 
in  size,  producing  hideous  deformity,  and 
ultimately  causing  the  death  of  the  patient. 
Cases  in  which  the  disease  is  unilateral 
may  fairly  be  submitted  to  operative  pro- 
cedure, and  the  writer  has  twice  reUeved 
patients  from  considerable  deformity  by 
sawing  or  gouging  away  a  portion  of  the 
projecting  bone,  without  any  external  in- 
cision. In  one  case,  that  of  a  lady  aged  39, 
the  enlargement  of  the  right  upper  jaw  was 
attributed  to  a  blow  on  the  cheek ;  in  the 
other,  a  man  aged  46,  the  enlargement  in 
the  same  situation  came  on  apparently 
without  cause.    See  Ostitis  Deformans.  , 
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Cysts  occur  both  in  the  upper  jaw  {see 
Antrum,  Diseases  of  the)  and  in  the  lower, 
where  they  may  be  single  or  multiple.    The 
origin   of  these   cysts  is  probably  in  the 
cancelli  of  the  bone,  and  is  in  many  cases  \ 
due  to  the  irritation  caused  by  neighbouring  ' 
teeth ;  a  cancellus  being  fiUed  with  fluid  , 
exi^ands,  and  produces  gradual  absorption 
and  obhteration  of  neighbouring  canceUi, 
until  a  cyst  of  considerable  size  is  produced. 

The  multilocular  cysts  of  the  lower  jaw 
appear  to  be  more  closely  connected  with 
the  teeth  than  the  single  cysts,  since,  in 
many  cases,  the  extraction  of  teeth  or 
stumps  gives  exit  to  a  quantity  of  glairy 
discharge.  Distension  and  absorption  of 
the  alveoli  go  on  as  the  cysts  increase  in 
size,  so  that  the  walls  at  length  become  mem- 
branous, and  the  macerated  bone  shows 
great  gaps  in  its  outline.  One  remarkable 
clinical  feature  in  these  jcases  is  the  length 
of  time  over  which  they  extend,  Avithout 
materially  affecting  the  health  of  the 
patient,  except  by  their  size  and  the  con- 
sequent inconvenience  produced. 

The  treatment  of  multilocular  cysts  in 
the  lower  jaw  depends  somewhat  upon  the 
extent  of  the  disease  and  the  amount  of  soHd 
growth  connected  with  them.  Eemoval  of 
any  portion  of  the  whole  thickness  of  the 
jaw  should  be  avoided  as  far  as  possible, 
though  this  may  be  advisable  in  extreme 
cases.  Mason  Warren  and  Butcher  have 
shown  that  by  evacuating  the  contents  of 
the  cysts  from  within  the  mouth,  and  crush- 
ing in  the  thin  walls  with  the  fingers,  a 
great  amount  of  consolidation  can  be 
brought  about,  and  if  the  thick  lower  border 
of  the  jaw  be  unaffected,  as  it  usually  is,  a  very 
firm  basis  of  support  for  artificial  teeth  may 
thus  be  obtained.  The  operation  may  re- 
quire repetition,  ajid  will  give  satisfactory 
results  when  there  is  little,  if  any,  solid 
material  connected  with  the  cysts.  "When 
there  is  a  soHd  growth  in  connection  with 
the  cysts,  it  may,  if  small,  be  removed  with 
the  gouge,  but  if  it  should  be  reproduced, 
the  portion  of  jaw  involved  should  be  ex- 
cised, since  experience  has  sho-svn  that  these 
growths  in  connection  with  cysts  are  epi- 
theUomatous,  and  apt  to  become  generahsed 
throughout  the  body. 

Tumours. — Non-Malignant. 

I.  Fibroma  of  the  jaws  closely  resem- 
bles fibroma  in  other  parts  of  the  body,  and 
especially  the  uterus.  It  is  dense  in  struc- 
ture, and  frequently  lobulated,  and  on 
section  shows  interlacing  bundles  of  fibres. 
Two  varieties  of  origin  are  found,  the  peri- 
osteal, springing  generally  from  the  alveolus, 
and  indistinguishable   except  by    its  size 


firom  epulis,  and  the  endosteal,  which 
springs  from  the  interior  of  the  bone,  and 
in  the  upper  jaw  generally  makes  its  way 
into  the  antrum  and  nasal  cavities,  or  in 
the  lower  jaw  expands  the  inner  and  outer 
plates  of  compact  bone.  Fibroma  produces 
absorption  by  pressure,  and  may  thus  de- 
stroy a  great  part  of  the  skull ;  it  stretches 
the  skin  of  the  face,  and  may  by  tension 
produce  ulceration,  and  thus  cause  an  aper- 
ture, but  it  never  involves  the  skin,  which 
is  always  loose  and  movable  over  the  tumour. 

Fibroma  appears  to  owe  its  origin,  in 
many  cases,  to  the  irritation  of  decayed 
teeth,  which  may  sometimes  be  found  em- 
bedded in  the  tumour  or  displaced  by  it. 
No  treatment  less  radical  than  the  removal 
of  the  portion  of  bone,  from  the  periosteum 
of  which  the  tumour  springs,  can  be  of 
avail  in  the  periosteal  variety  of  fibroma ; 
but  in  the  form  in  which  the  bone,  and  par- 
ticularly the  lower  jaw,  is  expanded  by  a 
slow-growing  tumour  within  it,  less  heroic 
measures  may  be  successful.  The  writer 
has  removed  a  fibroma  by  enucleation  from 
within  the  antrum  with  complete  success, 
and  numerous  museum  specimens  serve  to 
show  that  the  lower  jaw  is  often  expanded 
by  fibrous  tumours,  which  are  amenable  to 
the  same  treatment. 

II.  Enchondroma  is  of  less  firequent  oc- 
currence in  the  jaws  than  fibroma,  and  like 
it  may  be  divided  into  periosteal  and  endos- 
teal. The  disease  appears  ordinarily  early 
in  life,  springing  from  the  surface  of  either 
jaw,  or  from  within  the  antrum  or  the  in- 
terior of  the  lower  jaw,  and  grows  steadily, 
and  more  rapidly  than  the  fibroma. 

It  is  more  tuberous  than  the  fibroma 
and  harder  than  it,  and,  in  the  case  of  the 
upper  jaw,  is  apt  to  send  processes  into 
the  fissures  and  cavities  of  the  skull,  thus 
giving  rise  to  great  deformity  by  involving 
the  nose  and  orbit.  Many  remarkable 
specimens  of  this  kind  are  to  be  found  in 
museums,  the  patient  in  some  cases  being 
suffocated  by  the  growth  involving  the  mouth 
and  pharynx.  And  yet  in  these  cases  it 
will  be  seen  that  the  tiunour  does  not  in- 
vade the  surrounding  parts  except  by  its 
pressure,  and  could  have  been  enucleated. 

Enchondroma  has  midoubtedly  a  greater 
tendency  to  recur  locally  than  has  fibroma, 
and  it  is  essential,  therefore,  in  its  treatment 
that  fi'ee  removal  should  be  undertaken. 
Enchondroma  of  the  jaws  may  have  fibrous 
tissue  mixed  with  it,  or  may  in  great  part 
be  converted  into  bone,  and  no  doubt  many 
of  the  remarkable  osseous  tumours  of  the 
jaws  to  be  found  in  museums  were  origin- 
ally cartilaginous  in  their  nature. 
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III.  Osteoma  is  found  in  the  jaws  as  a 
cancellous  or  as  an  ivory  tumour. 

The  simplest  form  is  the  condensed  hy- 
pertrophy due  to  the  presence  of  a  mis- 
placed tooth ;  and  the  fact  that  numerous 
serious  operations  have  been  performed  in 
these  cases,  should  make  the  surgeon  es- 
pecially careful  as  to  his  diagnosis.  The 
cancellous  osteoma  has  a  covering  of  com- 
pact bone  of  varying  thickness,  but  some- 
times so  thin  as  to  crackle  under  the  finger. 
It  grows  slowly  to  a  very  large  size,  but 
when  removed  by  section  of  the  healthy 
bone  beyond,  shows  no  tendency  to  repro- 
duction. The  ivory  osteoma  is  met  with 
both  as  an  outgrowth  fi-om  the  lower 
jaw  and  as  a  tumour  of  the  upper  jaw, 
of  which  the  ivory  is  but  a  portion,  the 
rest  being  composed  of  dense  cancellous 
bone.   See  Exostosis. 

In  the  treatment  of  these  tumours,  an 
exploratory  puncture  or  trephining  may 
enable  the  tooth,  which  is  the  cause  of  the 
malady,  to  be  extracted,  and  hence  this 
should  never  be  neglected,  except  in  the 
case  of  the  ivory  growth.  This  again  may 
be  sawn  off,  and  shows  no  tendency  to  re- 
cur, or  may  be  extracted  from  the  ca\dty 
of  the  antrum,  or  from  the  interior  of  the 
lower  jaw.  As  a  last  resource  the  upper 
jaw,  or  a  portion  of  the  lower,  may  be 
removed  with  the  tumour,  but  extensive 
mutilations  should  not  be  undertaken  for 
benign  and  slowly  increasing  tumours,  if 
they  can  be  avoided. 

Under  the  old  term  *  Cystic-Sarcoma,' 
was  included  more  than  one  variety  of 
Bohd  growth  in  which  cysts  were  developed. 
The  presence  of  cysts  was  held  to  mark 
the  non-malignant  character  of  the  disease, 
and  the  clinical  histories  of  recorded  cases 
appeared  to  support  this  view.  The  naked- 
eye  appearance  of  the  solid  growths  was 
that  of  a  fibrous  or  fibro-cellular  tumour, 
and  this  was  considered  to  be  its  nature 
until  the  last  few  years. 

In  his  '  Erasmus  "Wilson  Lectures  '  for 
1882,  Mr.  Eve  fully  discussed  the  question 
of  these  tumours  being  really  a  variety  of 
opithelioma;  and  certainly  the  fact  of  a 
solid  tumour  forming  after  thirty  years' 
existence  of  -cystic  disease,  as  occurred  in  a 
patient  of  the  writer's,  would  tend  to  show 
that  the  disease  in  question  is  not  so  harm- 
less in  its  course  as  has  nitherto  been  sup- 
posed. Still  the  clinical  history  of  these 
cases,  and  also  of  the  cases  of  ordinary 
'  cystic-sarcoma,'  differs  so  completely  from 
that  of  ordinary  epithelioma  as  to  rapidity 
of  progress  and  recurrence  after  removal, 
that  further  observation  is  necessary  before 


a  decided  opinion  can  be  arrived  at  on  the 
whole  question. 

Sarcomata. — In  connection  with  the 
jaws,  various  forms  of  sarcoma  are  found, 
many  of  which  have  hitherto  been  known 
by  other  names,  and  many  recurrent 
growths,  formerly  called  cancers,  come- 
properly  into  this  class. 

1.  Spindle-celled  Sarcoma  is  of  fre- 
quent occurrence  about  the  jaws,  forming 
many  of  the  specimens  formerly  indis- 
criminately named  '  osteo-sarcoma.'  The 
principal  clinical  features  of  spindle-celled 
tumours  of  the  jaw,  are  rapidity  of  growth 
with  invasion  of  siurrounding  parts,  but  no 
glandular  infiltration,  at  least  in  the  earlier 
stages.  Free  removal  is  essential  because 
of  the  tendency  to  creep  along  the  perios- 
teum beyond  the  defined  tumour,  which  i& 
common  in  these  cases,  and  recurrence  is 
frequent.  A  remarkable  feature  in  the  re- 
cui'rent  growths  is  the  tendency  to  become 
softer  with  each  recurrence,  and  the  patient 
dies  worn  out,  with,  rarely,  secondary  de- 
posits in  internal  organs. 

2.  EouND-CELLED  Sarcoma  (enccphaloid 
sarcoma  of  Cornil  and  Kanvier  and  others), 
is  a  more  vascular  and  softer  growth,  and 
hence  has  more  of  the  character  of  a 
malignant  tumour.  It  grows  very  rapidly, 
invading  the  skin  and  forming  fungous 
protrusions,  and  leads  to  deposits  in  in- 
ternal organs.  Many  of  the  recorded  cases 
of  '  medullary  '  cancer  of  the  jaw  belong  to 
this  class. 

3.  Myeloid  Sarcoma  has  long  been  re- 
cognised in  relation  with  the  jaws,  in  which 
situation  it  was  originally  described  by 
Paget.  It  is  found  in  connection  with  the 
alveolus,  forming  the  so-called  myeloid 
epulis,  and  also  in  the  interior  of  the  lower 
jaw.  Occinring  in  children  or  young  adults,, 
the  myeloid  growth  springs  from  the  in- 
terior of  the  alveolus,  and  protrudes  be- 
tween the  teeth,  which  may  be  displaced. 
The  growth  is  softer  than  the  fibrous 
epulis  and  more  vascular,  and  occasion- 
ally presents  characteristic  dark  spots 
beneath  the  mucous  membrane ;  or,  when 
developed  deeply  in  the  interior  of  the 
lower  jaw,  it  expands  the  bone  without 
forming  an  external  protrusion.  The  de- 
velopment of  cysts  is  not  infrequent  in  the 
interior  of  the  growth,  which  may  pulsate. 
A  section  of  the  tumour  shows  the  maroon 
colour  resulting  from  haemorrhages  within 
the  tissue,  so  common  in  myeloid  growths. 
The  question  of  recurrence,  in  connection 
with  myeloid  growths,  is  a  very  important 
one,  and  it  may  be  considered  that  after  com- 
plete removal  recurrence  does  not  take  place. 
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4.  Alveolar  Sarcoma  occasionally  af- 
fects the  jaws,  and  in  the  Museum  of  the 
Eoyal  College  of  Surgeons  of  England  will 
be  found  a  specimen  of  the  kind.  This 
form  of  sarcoma  was  called  by  Wedl  '  a 
fibrous  form  of  cancer  arising  from  bone,' 
and  should  undoubtedly  include  the  cases 
hitherto  described  as  examples  of  scirrhus 
of  bone. 

5.  FiBRO-SARCOMA  closely  resembles 
fibroma  in  external  appearance,  and  gener- 
ally grows  beneath  the  periosteum. 

C.  Chondro-sarcoma,  in  which  spindle- 
or  round-celled  sarcoma  is  mixed  with  the 
cartilage  forming  the  bulk  of  the  tumour, 
occurs  in  both  jaws,  and  frequently  leads 
to  secondary  deposits  in  the  lungs. 

7.  Ossifying  Sarcoma,  and  Osteoid 
Chondro-sarcoma,  imply  the  occurrence 
of  ossification  in  tumours  containing  sar- 
comatous elements,  and  include  the  cases 
hitherto  described  as  '  osteoid  cancer.' 

Carcinoma. — The  only  form  of  carci- 
noma affecting  the  jaws  is  epithelioma, 
which  is  found  in  at  least  two  varieties, 
the  squamous  and  the  tubular.  The  posi- 
tion of  these  depends  upon  the  nature  of 
the  normal  epithelium  of  the  part ;  thus, 
the  squamous  epithelioma  is  developed 
primarily  in  the  mucous  membrane  of  the 
palate  and  gums,  the  normal  epithelium  of 
which  is  squamous ;  whilst  the  tubular  form 
with  cylindrical  epitheliimi  begins  in  the 
antrum  or  nose,  the  epithelium  of  which 
is  coliminar.    See  Antrum,  Diseases  of  the. 

Both  forms  of  epithelioma  have  a  great 
tendency  to  invade  surrounding  parts,  es- 
pecially the  bones,  and  hence  the  difficulty 
of  completely  extirpating  the  disease,  except 
by  proceedings  of  a  magnitude  which  may 
not  be  justifiable  in  the  weak  condition  of 
the  patient. 

Squamous  Epithelioma  of  the  palate 
and  gums  begins  very  insidiously,  and  its 
nature  is  therefore  often  mistaken  at  first. 
Commencing  as  a  small,  ragged  ulcer  on 
the  mucous  membrane  of  the  gum,  it  is 
often,  and  probably  correctly,  attributed  to 
the  irritation  of  decayed  teeth  or  fangs,  or 
to  secondary  syphihs,  but  is  regarded  of 
little  importance,  or  is  perhaps  irritated  by 
the  appUcation  of  nitrate  of  silver  or  other 
irritants. 

Ulceration  of  the  palate  of  an  epithe- 
liomatous  character  is  more  frequently 
attributed  to  tertiary  syphihs ;  and  even 
large  gaps  in  the  hard  palate,  caused  by 
epithelioma,  are  supposed  to  be  the  result 
of  a  broken-down  gumma.  But  epithelioma 
of  the  gum  or  palate  probably  never  occurs 
before  the  age  of  40,  and  more  often  nearer 


GO  than  50,  whereas  the  secondary  mani- 
festations of  syphilis  take  place  as  a  rule 
earlier  in  life,  and  the  tertiary  symptoms 
are  much  less  urgent  than  those  of  epithe- 
lioma. 

By  involving  the  subjacent  bone, 
necrosis  is  induced  in  the  course  of  an 
epithelioma,  and  here  again  error  may 
arise  if  the  presence  of  bare  bone  be  re- 
garded as  pathognomonic  of  necrosis,  with- 
out considering  the  cause. 

Tubular  Epithelioma  has  been  de- 
scribed by  Keclus  under  the  title  of  ejpithe- 
liome  terehrant  (boring  or  burrowing 
epitheHoma).   See  Aj^trum,  Diseases  of  the. 

The  treatment  of  epitheHoma  of  the 
jaws,  like  that  in  other  parts  of  the  body, 
consists  in  prompt  and  free  removal  of  the 
affected  part.  ^Vhen  the  disease  is  con- 
fined to  the  gum  and  margin  of  the  alveolus, 
comparatively  mild  proceedings  may  be 
justifiable  in  the  first  instance  ;  but  if  the 
disease  has  gone  at  all  deeply,  removal  of 
the  upper,  or  of  a  large  portion  of  the 
lower,  jaw  should  be  undertaken  without 
hesitation.  Even  then  it  may  be  impossible 
to  clear  away  the  whole  of  the  disease, 
which  may  extend  through  the  lower  wall 
of  the  orbit,  into  the  spheno-maxillary  fossa, 
and  up  between  the  temporal  and  masseter 
muscles,  and  beneath  the  temporal  aponeu- 
rosis. Christopher  Heath. 

JAWS,  Operations  on  the. — In  all  opera- 
tions upon  the  jaws,  the  greatest  care  should 
be  taken  to  avoid  extensive  scarring  of  the 
face  and  the  infliction  of  unnecessary  de- 
formity, particularly  by  breaking  the  line 
of  the  lower  jaw.  Incisions  for  the  reUef 
of  inflammation  or  the  evacuation  of  mat- 
ter, and  punctm:es  for  emptying  cysts  or 
the  antrum,  should  invariably  be  made 
within  the  mouth.  Extraction  of  sequestra 
may  be  performed  in  most  cases  more 
conveniently  through  the  mouth  than 
by  external  incision,  though  the  surgeon 
may  occasionally  avail  himself  of  existing 
sinuses.  The  removal  of  epulis,  in  its 
varieties,  can  be  readily  accomplished 
through  the  mouth,  if  the  operator  is  pro- 
vided with  proper  bone-forceps  of  various 
kinds,  and  even  large  portions  of  the  jaws 
may  he  thus  removed  with  success.  The 
late  Mr.  Maunder  on  two  occasions  re- 
moved large  portions  of  the  right  side  of 
the  lower  jaw,  with  the  surrounding  tu 
mour,  without  any  external  incision,  se 
parating  the  soft  parts  with  a  raspatory, 
and  sawing  the  bone  in  front  of,  and  be- 
hind, the  tumour.  The  principal  difficulty 
in  these  operations  was  not  so  much  the 
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separation  of  the  tumour  as  its  *  delivery  ' 
through  the  mouth,  which  was  sHghtly 
spHt  in  one  instance.  Fortunately,  the 
haemorrhage  in  both  cases  was  shght,  and 
the  patients  did  well ;  but  another  surgeon 
was  less  fortunate,  and  lost  his  patient  by 
secondary  haemorrhage,  but,  considering 
the  close  proximity  of  the  facial  artery, 
and  the  necessary  di^dsion  of  the  inferior 
dental  artery,  this  is  not  to  be  wondered 
at.  It  may  be  doubted  whether  the  extra 
trouble  and  risk  of  the  proceeding  are 
balanced  by  the  absence  of  a  scar,  which, 
in  the  majority  of  cases,  need  not  involve 
the  Hp,  and,  if  properly  placed,  will  be 
nearly  invisible  afterwards. 

The  same  may  be  said  of  the  so-called 
*  sub-periosteal  resections '  of  the  upper 
and  lower  jaws.  In  cases  of  necrosis  it 
is,  of  course,  advisable  to  preserve  all  the 
periosteum,  and  in  extracting  a  sequestrum 
it  may  be  occasionally  necessary  to  turn 
aside  soft  parts  with  a  raspatory ;  but  any 
systematic  stripping  of  the  periosteum 
from  a  jaw  involved  in  a  tumour  is  not 
only  impossible  in  most  instances,  but,  if 
nndertaken,  wiU  only  leave  shreds  of  pe- 
riosteum, with  possibly  some  portions  of 
the  disease. 

Kemoval  of  the  Upper  Jaw,  whether 
partial  or  complete,  may  be  most  con- 
veniently performed  as  follows,  the  inci- 
sions being  extended  as  the  gravity  of  the 
case  may  indicate  : — 

A  straight  incision  through  the  median 
line  of  the  upper  lip,  and  prolonged  on  one 
side  of  the  columna  nasi  into  the  nostril  of 
the  affected  side,  will  allow  the  tissues  of 
the  face  to  be  readily  dissected  up  off  the 
jaw,  so  as  to  expose  completely  the  front 
wall  of  the  antrum.  This  may  then  be 
perforated,  and  removed  with  bone-forceps, 
so  as  to  permit  of  the  extraction  of  a 
tumour  from  within,  or  room  may  thus  be 
found  for  the  removal  of  large  portions  of 
the  palate. 

In  a  case  of  more  extensive  disease,  in 
addition  to  the  incision  already  made,  one 
should  be  begun  near  the  inner  angle  of  the 
orbit,  and  be  carried  down  by  the  side  of 
the  nose,  and  around  the  ala  into  the  nos- 
tril. This  will  allow  of  ftirther  reflection 
oi  the  soft  tissues,  and  more  complete  ex- 
posure of  the  bone,  so  that  it  v/ould  be 
easy  to  cut  away  large  portions  of  the  jaw 
udth  suitable  bone-forceps,  or  a  small  saw 
could  be  readily  carried  horizontally  from 
the  nostril  at  any  level  desfrable,  so  as  to 
preserve  either  the  palatine  or  orbital  plate.  ♦ 
For  removal  of  the  entire  upper  jaw,  it  will  j 
be  advisable  to  make  an  additional  incision  I 


below  the  orbit  from  the  inner  angle  to  the 
malar  bone,  following  the  natural  curve  of 
the  skin-markings  of  the  part.  This  in- 
cision may  be  prolonged  on  to  the  malar 
bone  as  far  as  may  be  necessary,  and  may 
be  met  at  its  extremity  by  another  at  right 
angles  to  it,  in  very  extensive  disease  of 
that  bone.  The  flap  of  skin  is  now  to  be 
reflected  outwards,  and  this  method  has 
the  great  advantage  of  preserving  the  facial 
nerve,  and  of  dividing  only  smaU  branches 
of  the  facial  artery. 

Division  of  the  bone  will  be  required  at 
three  points — (1)  the  palate,  (2)  the  nasal  pro- 
cess of  the  maxilla,  and  (3)  the  malar  bone, 
and  these  sections  may  be  made  with  the 
saw  or  bone-forceps,  or  more  conveniently 
with  both.  A  narrow  saw,  with  movable 
back,  is  to  be  passed  into  the  nostril,  and 
the  hard  palate  divided  with  the  alveolus, 
from  which  a  central  incisor  tooth  should 
have  been  previously  extracted. 

The  saw  should  be  kept  horizontal  in 
the  nostril,  and  there  need  be  no  fear  of 
damaging  the  pharynx  with  its  extremity. 
The  movable  back  allows  the  blade  of  the 
saw  to  pass  through  the  bone  into  the 
mouth,  thus  dividing  the  whole  of  the  hard 
palate,  without  the  splintering  which  usually 
follows  division  with  bone-forceps.  The  soft 
palate  escapes  injury  from  the  saw,  and 
any  attempt  to  dissect  off  and  preserve  the 
soft  covering  of  the  hard  palate  is  futile. 

The  nasal  process  of  the  maxilla  may 
be  conveniently  notched  or  completely 
divided  with  a  small  saw,  which  is  next  to 
be  applied  to  the  malar  bone  parallel  to» 
and  immediately  in  front  of,  the  masseter 
muscle.  This  cut  will  then  run  into  the 
spheno -maxillary  fissure,  and  the  promi- 
nence of  the  cheek  will  be  preserved ;  but 
in  cases  of  very  extensive  involvement  of 
the  malar  bone,  it  will  be  necessary  to 
remove  the  whole  of  it  by  dividing  the 
zygomatic  process,  and  the  frontal  pro- 
cess at  its  junction  with  the  frontal  bone. 

Before  dislocating  the  bone,  it  is  well  to 
divide  the  soft  palate  transversely  close  to 
its  attachment  to  the  hard  palate,  which 
can  be  readily  done  fr'om  the  mouth. 

With  a  pair  of  angular  bone -forceps  the 
three  cuts  made  with  the  saw  should  then 
be  thoroughly  cleared,  and  it  is  convenient 
to  take  them  in  the  reverse  order,  viz., 
malar  bone,  nasal  process,  palate.  The 
bone -forceps,  when  dividing  the  palatine 
attachments,  may  be  conveniently  used  to 
tilt  the  whole  jaw  forward,  and  the  lion- 
forceps  should  then  be  employed  to  grasp 
it,  and  forcibly  depress  the  mass,  while  the 
scalpel  is  used  to  divide  the   infra-orbital 
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nerve  behind  the  bone,  so  as  to  prevent  its 
being  stretched,  and  also  any  soft  tissues 
which  may  remain  attached  to  the  jaw. 

The  haemorrhage,  which  is  often  sharp 
for  the  moment,  is  best  checked  temporarily 
by  thrusting  a  sponge  into  the  opening,  and 
this,  after  a  few  minutes'  pause,  may  be 
%vithdi'awn  in  order  to  allow  of  the  apphca- 
tion  of  the  actual  cautery  at  a  black  heat, 
so  as  to  sear  any  bleeding  vessel.  A  care- 
ful examination  should  be  made  to  see  that 
all  the  disease  is  removed,  and  the  flap  of 
skin  is  then  to  be  replaced  and  fixed  with 
fine  wire  sutures  and  hare-lip  pins  for  the 
lip,  the  red  margins  of  which  are  best 
approximated  by  a  fine  silk  stitch. 

Unless  the  oozing  of  blood  is  so  con- 
siderable as  to  necessitate  plugging  the 
wound,  it  is  better  not  to  introduce  any 
lint  beneath  the  cheek,  since  it  only  col- 
lects discharge,  and  becomes  very  offensive 
in  a  few  hours,  when  its  withdrawal  is 
both  difficult  and  painful.  Free  syringing 
with  antiseptic  lotions  fi'om  the  first  is 
useful,  and  for  this  nothing  answers  better 
than  the  continuous  stream  of  the  syphon 
nasal  douche.     See  Nasal  Douche. 

Removal  of  the  Lower  Jaw. — In  re- 
moving portions  of  the  lower  jaw,  the  in- 
cision should,  as  far  as  possible,  be  placed 
below  its  border,  so  that  the  cicatrix  may 
be  hidden. 

An  incision  from  the  median  line  to  the 
angle,  thus  placed,  will  divide  the  facial 
artery  immediately  in  front  of  the  masseter 
muscle,  and  both  ends  should  be  at  once 
secured  with  a  ligature.  The  tissues  of  the 
face  can  then  be  dissected  up,  and  the 
cavity  of  the  mouth  opened  by  dividing 
the  mucous  membrane  close  to  the  gums, 
when  any  part  of  the  body  of  the  jaw  can 
be  removed  by  making  a  section,  with  the 
saw,  on  each  side  of  it. 

In  making  these  sections,  it  is  better  not 
to  complete  one  before  the  other  is  begun, 
because  of  the  loss  of  resistance  consequent 
upon  breaking  the  continuity  of  the  bone  ; 
but  each  cut  being  carried  nearly  through 
the  bone  with  the  saw,  may  be  conveniently 
finished  with  the  bone-forceps.  Should  it 
be  necessary  to  prolong  the  incision  beyond 
the  median  line,  and  to  remove  the  sym- 
physis, care  must  be  taken  to  guard  against 
the  falUng  back  of  the  tongue  by  having  a 
stout  thread  passed  through  it,  upon  which 
traction  may  be  made.  The  mylo-hyoid 
muscle  and  mucous  membrane  inside  the 
bone  can  then  be  divided  and  the  piece 
removed,  but,  whenever  possible,  the  alve- 
olus rilone  should  be  divided,  and  the  lower 
bordjr  of  the  jaw  be  preserved. 


For  removal  of  one  half  of  the  lower 

1'aw,  it  will  be  advisable  to  divide  the  lower 
ip  in  the  median  line ;  for  though  it  is 
possible  to  perform  the  operation  without 
this,  yet,  if  the  disease  is  at  all  serious,  it 
unnecessarily  complicates  the  operation  to 
save  the  lip,  which  reimites  readily  enough. 
The  incision  should  then  be  carried,  at 
right  angles  to  that  in  the  lip,  along  the 
lower  border  of  the  bone  as  far  as  the 
angle,  and  then  upwards  to  near  the  lobule 
of  the  ear.  This  will  necessarily  divide  the 
facial  artery,  but  no  important  branches  of 
the  facial  nerve,  unless  prolonged  into  the 
parotid  gland.  The  tissues  of  the  face  and 
of  the  masseter  being  dissected  up  off  the 
bone  or  tumour,  the  jaw  is  to  be  divided  at 
a  convenient  point,  a  tooth  having  been 
previously  extracted.  The  scalpel  is  then 
to  be  carried  closely  along  the  inner  surfac« 
of  the  jaw,  to  divide  the  tissues  forming  the 
floor  of  the  mouth,  and  care  must  be  taken 
not  to  detach  or  damage  the  sub-lingual 
gland. 

The  cut  end  of  the  jaw  being  grasped 
with  the  lion-forceps  can  now  be  everted,  so 
as  to  bring  the  internal  pterygoid  muscle 
into  view,  and  this  must  be  dissected  from 
the  bone.  Should  the  disease  be  of  a  non- 
malignant  character,  and  not  involve  the 
articulation,  the  ramus  of  the  jaw  should 
be  sawn  across  in  preference  to  disarticu- 
lating ;  and,  even  when  the  tumour  en- 
croaches very  closely  upon  the  joint,  it 
may  be  possible  to  divide  the  neck  of  the 
condyle  and  the  coronoid  process  separately 
with  bone-forceps. 

In  order  to  disarticulate  the  condyle, 
the  soft  tissues  should  be  held  out  of  the 
way  with  spatulas,  and  the  jaw  being  firmly 
grasped  with  the  lion-forceps,  is  to  be  de- 
pressed, so  as  to  bring  the  coronoid  process 
forward  and  allow  of  division  of  the  inser- 
tion of  the  temporal  muscle.  This  is  some- 
times rendered  difficult  by  an  imusual 
length  of  the  process,  or  by  its  being 
jammed  against  the  malar  bone  by  the 
bulk  of  the  tumour.  In  that  case,  it  may 
be  necessary  to  cut  off  the  coronoid  process 
with  bone-forceps,  or  to  break  it  by  force. 

The  coronoid  process  having  been 
cleared,  the  depression  of  the  jaw  fi'om  be- 
fore backwards  is  to  be  continued,  in  order 
to  throw  the  condyle  forward;  but  great 
care  must  be  taken  not  to  rotate  the  jaw 
outwards,  or  the  internal  maxillary  artery 
will  be  stretched  around  the  neck  of  the 
bone,  and  be  either  torn  or  divided,  when 
the  haemorrhage  would  be  severe  and  diffi- 
cult to  arrest.  The  condyle  being  made 
prominent,   the  knife    is    to   be   carefully 
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applied  over  it,  when  the  bone  will  start 
forward,  tearing  through  and  bringing 
away  with  it  a  portion  of  the  external 
pterygoid  muscle.  The  knife  must  not  be 
used  to  divide  the  muscular  fibres,  which 
bleed  less  if  torn,  but  may  be  employed  to 
divide  the  inferior  dental  nerve,  so  as  to 
save  it  from  being  pulled  out  of  the  bony 
canal.  When,  from  the  nature  of  the  tu- 
mour, the  leverage  of  the  jaw  is  lost,  and 
consequently  disarticulation  of  the  condyle 
becomes  difficult,  recourse  may  be  had 
with  great  advantage  to  the  broad  elevator 
recommended  by  Professor  Gross  for  dis- 
articulating the  condyle  from  the  glenoid 
cavity.  In  this  way  the  bone  may  be 
forced  from  its  socket,  and  the  risk  of 
haemorrhage  from  the  internal  maxillary 
artery  be  completely  avoided.  Any  bleed- 
ing vessels  should  be  secured  with  liga- 
tures, the  lip  tmited  with  hare-lip  pins  and 
the  wound  with  sutures,  care  being  taken 
to  leave  a  dependent  opening  for  the  dis" 
charges.  Christopher  Heath. 

JOINTS,  Diseases  of. — In  considering 
the  subject  of  joint-disease,  it  is  weU  to  bear 
in  mind  the  structure  and  function  of  the 
part  concerned;  for  it  will  be  found,  in 
practice,  that  in  no  class  of  diseases  are  these 
more  intimately  related  to  symptoms  and 
treatment.  Thus,  the  structures  which 
usually  enter  into  the  formation  of  a  joint 
are  bone,  cartilage,  synovial  membrane  and 
ligament ;  surrounding  the  joint  are  muscles, 
with  their  corresponding  vascular  and 
nervous  supplies,  the  arterial  anastomoses 
being  in  most  cases  very  free,  and  the 
nerves  supplying  the  joint  being  derived 
from  those  that  are  distributed  to  the 
muscles  which  move  it. 

The  symptoms,  in  any  individual  case 
of  joint-disease,  will  vary  in  accordance  with 
the  particular  structure  which  in  that  case 
is  chiefly  affected;  and  the  determining 
of  the  part  in  which  the  disease  originated, 
will  often  aid  our  diagnosis  of  the  consti- 
tutional or  other  condition  upon  which  it 
depends.  So  also  in  regard  to  function. 
The  proper  function  of  a  joint  is  limited 
movement,  which  should  be  accomplished 
without  pain  or  sensible  fr-iction.  In  disease, 
this  function  is  disturbed  in  a  manner 
which  is  indicative  of  the  character  and 
seat  of  the  morbid  process. 

It  will  he  observed  that  nearly  aU  acute 
inflammations  of  joints  commence  as  syno- 
vitis, although,  if  the  process  is  not  soon 
arrested,  the  other  structures — cartilage, 
bone,  ligaments — also  become  involved. 
These  acute  inflammations  have  their  ori":in 


either  in  injury — as,  for  example,  a  sprain 
or  wound — or  in  the  constitutional  diseases 
pyaemia  and  rheumatism,  of  which  the  joint- 
affection  is  but  a  part. 

The  subacute  and  chronic  joint-diseases 
exhibit  a  much  greater  variety  both  in  the 
tissues  affected  and  in  the  mode  of  origin. 
These  are  either  secondary  to  the  more 
acute  forms,  of  which  a  chronic  traumatic 
synovitis  is  a  common  example  ;  or  they  are 
due  to  divers  constitutional  conditions,  of 
which  the  most  frequent  are  scrofula,  rheu- 
matism, syphiHs,  gout,  and  some  of  the 
milder  forms  of  septic  infection.  Very 
often  too,  an  injury  will  be  found  to  be  the 
starting-point  of  a  chronic  joint-affection, 
the  persistence  of  which  depends  upon  con- 
stitutional disease. 

It  will  be  convenient  to  describe  the 
diseases  of  joints,  first  in  relation  to  the 
particular  tissue  which  is  chiefly  affected ; 
and  secondly  in  relation  to  the  associated 
constitutional  condition. 

Diseases  of  the  Synovial  Membrane. 
Of  all  the  joint-structures,  the  synovial 
membrane  is  the  most  Hable  to  the  various 
forms  of  inflammatory  disturbance.  It  is 
exceedingly  sensitive  to  injury,  and  to  any 
changes  in  the  amount  or  character  of  its 
blood-supply. 

In  Acute  Synovitis  the  synovial  mem- 
brane rapidly  becomes  swoUen  and  vascular, 
losing  its  natural  smoothness,  and  present- 
ing a  velvet-like  surface ;  at  the  same  time 
the  cavity  of  the  joint  becomes  distended 
with  an  abundant  secretion  of  slightly 
turbid  synovia.  Minute  blood-vessels  are 
seen  traversing  the  membrane  and  giving 
it  a  brilliant  red  colour,  with  here  and  there 
patches  of  deeper  tint,  so  that  its  en- 
croachment upon  the  cartilages  is  ren- 
dered very  obvious.  Under  the  microscope, 
the  synovial  fluid  is  seen  to  contain 
leucocytes,  oil-globules,  and  shreds  of 
fibrinous  material ;  the  cellular  element  in- 
creasing in  proportion  to  the  severity  of  the 
inflammation,  and  the  fluid  approximating 
in  varying  degrees  to  the  character  of  pus. 

The  sym^ptoms  are  pain,  heat,  and 
swelling  of  the  joint,  together  with  pyrexia. 
The  pain  is  of  an  aching  and  throbbing 
character,  greatly  aggravated  by  movement 
or  interarticular  pressure ;  the  joint  not 
only  feels  hot  to  the  patient,  but  its  tem- 
perature is  actually  raised ;  the  swelling 
corresponds  to  the  limits  of  the  synovial 
sac,  it  obscures  the  natural  outHnes  of  the 
bones,  and  fluctuation  can  be  felt  across 
the  joint.  The  muscles  which  act  upon 
the  joint  are  in  a  state  of  rigidity,  and 
fis   it,   usually   in   the   position   of  partial 
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flexion.  The  pyrexia  varies  in  proportion 
to  the  size  of  the  affected  joint  and  the 
acuteness  of  the  process.  There  are  often 
some  premonitory  rigors.  The  result  may 
be  either  the  complete  subsidence  of  the 
inflammation,  the  joint  being  left  for  a  time 
somewhat  tender  and  loose  from  the  stretch- 
ing its  tissues  have  undergone ;  or  there  may 
be  partial  subsidence  into  the  condition  of 
chronic  inflammation ;  or  suppuration  may 
«nsue. 

The  occurrence  of  suppuration  is  indi- 
cated by  marked  increase  in  the  constitu- 
tional disturbance  ;  rigors  occur  and  may 
be  repeated,  the  temperature  rises,  the  pulse 
is  quickened,  and  if  the  joint  affected  be  a 
large  one  (e.g.  the  knee),  the  patient  is 
gravely  iU.  There  is  not  necessarily  any 
increase  in  the  amount  of  fluid  in  the  joint, 
but  the  tissues  around  usually  become  oede- 
matous,  the  skin  red  and  hot,  and  the  pain 
very  severe,  so  that  appetite  and  sleep  are 
lost.  Painful  startings  of  the  limb  now 
occur,  and  any  movement  of  the  joint-surface 
is  attended  with  severe  suffering.  The  liga- 
ments also  become  softened,  so  that,  unless 
means  are  taken  to  prevent  it,  displace- 
ment of  the  bones  takes  place  in  the  di- 
rection in  which  the  muscles  have  most 
power. 

If  exit  is  not  now  given  to  the  pus,  it 
makes  its  way  out  of  the  joint  into  the  sur- 
rounding tissues  and  then  to  the  surface. 
As  the  suppuration  progresses,  the  carti- 
lages become  ulcerated  and  detached,  the 
bone-sm*faces  exposed  and  displaced,  and 
the  joint  is  thus  irretrievably  damaged; 
while  at  the  same  time  the  patient  is  in 
danger  of  pyaemia,  hectic,  and  exhaustion, 
from  which  he  is  often  only  to  be  rescued 
by  amputation  of  the  limb. 

Suppuration  of  a  joint  is  not,  however, 
necessarily  attended  with  ulceration  of  the 
cartilages,  though  it  usually  is.  Early  in- 
cision and  free  drainage  may  be  followed  by 
recovery,  with  little  or  no  impairment  of 
movement.  In  the  majority  of  cases,  how- 
ever, the  most  favourable  result  that  can  be 
obtained  is  a  joint  more  or  less  fixed  by 
adhesions,  and  weakened  by  softening  and 
destruction  of  its  ligaments ;  limitation  of 
the  natural  movements  by  adhesions  being 
often  accompanied  by  too  great  mobility  in 
other  directions. 

The  treatment  of  acute  synovitis  in  a 
healthy  person  should  be  antiphlogistic  and 
decided,  for  it  is  of  great  importance  to 
arrest  the  morbid  process  at  the  earliest 
possible  stage.  The  maintenance  of  the 
joint  in  a  condition  of  rest  is  the  first  essen- 
tial ;  this  must  be  attained  by  the  applica- 


tion of  suitable  splints  or  other  apparatus 
for  ensuring  immobility.  See  Ankle,  Elbow, 
Hip,  Knee,  Shoulder, Wrist. 

At  the  outset  of  the  inflammation,  leech- 
ing is  of  great  value  ;  ten  leeches  applied 
to  a  joint  such  as  the  knee,  or  six  to  the 
elbow,  may  cut  short  the  attack  at  its  com- 
mencement. Great  pain  is  a  special  indi- 
cation for  leeching,  which  almost  always 
gives  relief.  If  the  abstraction  of  blood  is 
undesirable,  cold  should  be  apphed  to  the 
joint  by  means  of  an  ice-bag,  Leiter's  tubes, 
or  evaporating  lotions.  In  the  beginning  of 
traumatic  synovitis,  elastic  pressure  made 
with  an  india-rubber  bandage,  over  which 
an  ice-bag  can  be  placed,  is  often  very 
useful.  In  some  cases,  however,  it  will  be 
found  that  warm  fomentations  are  more 
comfortable  and  equally  beneficial. 

Besides  such  local  measures,  a  purga- 
tive will  generally  be  needed,  and,  if  the 
constitutional  disturbance  be  severe,  opium 
should  be  given  in  small  doses  frequently 
repeated,  to  which,  if  the  pulse  be  hard,  a 
little  tartar  emetic  (gr.  f^th  to  gr.  ^th)  may 
be  usefully  added.  If  the  distension  of  the 
joint  is  not  thus  diminished,  it  should  be 
punctured  with  a  fine  trocar  or  aspirating- 
needle,  and  the  distending  fluid  be  with- 
drawn. Every  possible  care  must  be  taken 
to  prevent  the  entrance  through  the  punc- 
ture of  any  septic  material  into  the  joint, 
and  gentle  elastic  pressure  should  be  main- 
tained after  the  evacuation  of  the  fluid.  A 
convenient  method  of  procedure  is  to  en- 
circle the  joint  with  an  elastic  bandage, 
between  two  of  the  folds  of  which  a  smaU 
interval  is  left ;  in  this  interval  the  joint  is 
punctured  with  a  fine  hoUow  needle  at- 
tached to  a  syringe  with  a  glass  barrel,  so 
that  the  nature  of  the  fluid  can  be  observed. 
The  skin  around  the  point  of  puncture  is 
to  be  previously  washed  with  a  solution  of 
carboUc  acid  (1  in  20),  and  the  needle 
thoroughly  cleansed  in  the  same  solution. 
The  needle  should  be  introduced  obHquely, 
and  the  fluid  gently  and  slowly  withdrawn, 
the  suction  of  the  syringe  being  arrested  as 
soon  as  the  fluid  ceases  to  flow  readily,  or 
if  it  become  tinged  with  blood.  On  the 
needle  being  removed,  the  httle  wound  is 
immediately  closed  with  plaster. 

Puncture  of  a  distended  joint,  thus  per- 
formed with  strict  antiseptic  precautions, 
is  a  safe  method  of  reheving  tension,  and 
the  withdrawal  of  even  a  small  quantity  of 
the  fluid  is  often  followed  by  immediate 
subsidence  of  the  inflammation  and  the 
gradual  absorption  of  the  remaining  effusion. 
If,  after  the  acute  stage  has  passed,  there 
stiU  remain  an  excess  of  fluid  in  the  joint, 
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its  removal  will  probably  be  obtained  by 
the  application  of  a  blister,  or  by  main- 
iaining  even  pressure  by  means  of  an  elastic 
bandage  or  frequently  renewed  strapping. 
After  an  attack  of  acute  inflammation  or 
distension,  the  tissues  of  a  joiat  are  left 
loose  and  softened ;  support  should  there- 
fore be  given,  by  strapping  or  bandaging, 
for  some  weeks  after  the  use  of  the  joint  is 
recommenced. 

If  the  inflammatory  process  passes  on 
to  the  stage  of  suppuration,  the  gravity  of 
both  local  and  general  conditions  is  greatly 
increased.  The  time  for  depletion  is  now 
passed,  the  patient's  strength  will  require 
supporting  rather  than  depressing,  and  our 
efforts  must  be  directed  to  maintaining  the 
best  local  and  constitutional  conditions  for 
the  repair  of  the  damaged  joint.  If,  then, 
the  symptoms  are  such  as  have  been  de- 
scribed above  as  indicating  suppuration 
of  the  joint,  and  especially  if  the  patient's 
temperature  remains  persistently  high,  the 
character  of  the  contained  fluid  must  be 
ascertained  by  antiseptic  puncture  with 
the  exploring  syringe.  Should  the  fluid 
withdrawn  prove  to  be  only  turbid,  and  not 
actually  purulent,  its  removal  may  be  the 
first  step  towards  recovery,  and  the  avoid- 
ance of  suppuration  may  still  be  hoped  for. 
If,  however,  the  fluid  prove  to  be  pus,  its 
fi:ee  evacuation  is  urgently  needful.  For 
this  purpose  the  joint  must  be  freely  in- 
cised in  such  a  situation  as  will  best  ensure 
complete  drainage :  its  cavity  must  be 
syringed  out  with  an  antiseptic  solution 
(e.g.  1  part  of  carbolic  acid  to  40  parts  of 
water),  and  the  wound  dressed  with  ab- 
sorbent antiseptic  dressings. 

The  success  of  the  treatment  will  de- 
pend very  much  upon  the  efficient  drainage 
of  every  part  of  the  joint- cavity,  and  upon 
the  avoidance  of  septic  infection.  The 
strictest  antiseptic  precautions  must  be 
observed.  The  incision  must  be  made,  if 
possible,  in  the  most  dependent  position,  a 
drainage-tube  must  be  inserted  to  ensure 
the  patency  of  the  wound,  and,  if  the  joint 
does  not  thoroughly  empty  itself,  it  must 
be  daily  washed  out  by  gentle  irrigation 
with  carboUsed  water.  A  good  form  of 
dressing  is  a  pad  of  carbolized  wool  enclosed 
in  a  double  layer  of  eucalyptus  or  carbo- 
lized gauze,  which  should  be  changed  suffi- 
ciently frequently  to  prevent  the  discharge 
soaking  through  or  decomposing.  The 
temperature  should  be  carefully  watched, 
and  any  sudden  rise  taken  as  an  indication 
for  an  examination  of  the  joint,  to  make 
sure  that  the  route  of  exit  for  the  matter  is 
quite  free. 


The  incision  of  a  large  joint  is  doubtless 
a  very  serious  proceeding,  but  the  detention 
of  matter  within  the  cavity  of  a  joint  is 
still  more  dangerous;  and,  if  the  precau- 
tions indicated  above  are  observed,  the 
operation  is  often  followed  by  an  imme- 
diate improvement  in  the  general  con- 
dition of  the  patient,  and  may  even  lead, 
in  young  subjects,  to  complete  recovery  of 
the  functions  of  the  joint ;  in  the  adult, 
however,  ankylosis  is  the  more  common 
result. 

Should  the  evacuation  of  matter  not  be 
followed  by  a  satisfactory  improvement, 
the  question  of  amputation  will  have  to  be 
considered.  The  decision  must  be  based 
upon  a  consideration  of  the  reparative 
power  of  the  patient,  the  severity  of  the 
constitutional  irritation,  and  the  probable 
usefulness  of  the  limb  if  preserved.  Age, 
habits,  diathesis,  and  environment  must 
all  be  taken  into  account,  and  of  coui'se 
each  case  must  be  decided  on  its  own 
merits ;  but  in  general  terms  it  may  be 
said  that  amputation  is  called  for  when,  in 
spite  of  free  drainage  of  the  jomt,  the  sup- 
puration does  not  diminish,  and  the  patient 
is  losing  gromid,  and  becoming  worn  out 
by  pain  and  fever.  When  under  such  cir- 
cumstances the  source  of  irritation  is  re- 
moved by  amputation,  health  is  often  re- 
covered with  sui'prising  rapidity. 

During  the  period  of  suppuration,  the 
environment  of  the  patient  should  be  care- 
fully looked  to,  for  the  progress  of  the  case 
will  be  greatly  influenced  by  hj^gienic  pre- 
cautions. A  well- ventilated  room,  nourish- 
ing and  easily-digested  food,  scrupulous 
cleanliness,  protection  of  points  of  pressure 
against  the  formation  of  bedsores,  the  ad- 
ministration of  suitable  tonics  (of  which 
quinine  is  especially  to  be  commended)  and 
stimulants  (which  often  act  most  usefully 
in  promoting  sleep  as  well  as  supporting 
the  strength) — these,  and  the  care  of  an 
efficient  nurse,  are  the  aids  to  recovery 
which  are  to  be  esj)ecially  deshed. 

Sub -acute  Synovitis  is  a  distinction 
which  it  is  convenient  to  maintain,  both 
from  the  acute  foiin  which  has  been  de- 
scribed above,  and  from  that  variety  which 
is  from  its  commencement  characterised 
by  indolence  and  chronicity.  Every  gra- 
dation is,  in  practice,  met  with  between  the 
most  acute  and  the  most  chronic  form  of 
joint-inflammation ;  but  there  is  a  large 
number  of  cases  in  which  the  causes  at 
work  are  the  same  as  those  which  give  rise 
to  the  acute  disease,  but  which,  operating 
less  actively,  produce  effects  similar  ia 
kind  but  less  in  di.'gree. 
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This  is  the  subacute  group,  which  in  no 
way  resembles,  either  in  its  causation  or 
in  its  local  and  constitutional  concomitants, 
the  chi'onic  form  to  be  subsequently  de- 
scribed, but  which  has  everything  in 
common  with  the  acute  form  excepting  its 
virulence.  An  example  of  subacute  syno- 
vitis would  be  that  caused  by  a  sprain  in  a 
healthy  person.  The  injury  is  followed  by 
a  rapid  efiusion  into  the  joint  of  nearly 
clear  synovia,  giving  rise  to  a  corresponding 
amount  of  swelling,  tension,  heat,  and  pain. 
Movement  of  the  joint  is  restricted  and 
painful.  There  is  slight  constitutional  dis- 
turbance, the  temperat'ure  reaching,  per- 
haps, 100°.  If  the  part  be  kept  at  rest,  the 
symptoms  soon  subside.  There  is  but  little 
tendency  to  suppuration,  the  health  is  un- 
affected, and  in  a  few  weeks  the  joint  is 
restored  to  partial  or  complete  activity. 

The  treatment  of  this  class  of  cases 
must  be  regulated  in  accordance  with  the 
degree  of  activity  to  which  the  injflammatory 
process  attains.  At  their  commencement, 
severe  or  increasing  pain  may  usually  be 
taken  as  an  indication  for  leeching ;  but  the 
majority  of  the  subacute  inflammations  of 
joints  are  to  be  arrested  by  the  application 
of  cold  and  pressure,  and  the  maintenance 
of  rest.  After  the  subsidence  of  the  early 
symptoms,  there  very  commonly  remains 
more  or  less  excess  of  synovial  fluid  in  the 
joint,  and  for  this  repeated  blisters  should 
be  used,  followed  by  elastic  pressure  or  the 
application  of  strapping. 

It  is  often  necessary  to  maintain  some 
form  of  pressure  upon  the  joint  for  several 
months,  in  consequence  of  the  tendency  to 
rf -accmnulation  of  fluid  within  the  joint 
which  these  cases  exhibit.  Should  this 
passive  form  of  effusion  recur  without  fresh 
inflammatory  symptoms,  the  apphcation  of 
what  is  usually  known  as  a  '  Scott's  dress- 
ing '  will  be  found  very  useful.  This  is  a 
combination  of  pressure  with  mercurial  in- 
unction. The  joint  is  to  be  enveloped  in 
strips  of  lint,  on  which  is  spread  the  cam- 
phorated mercurial  ointment;  over  this 
several  layers  of  firm  adhesive  plaster  are 
to  be  strapped,  so  as  to  make  even  pressure 
on  all  parts  of  the  joint,  to  restrict  its 
movement  and  to  give  support;  outside 
all  a  gummed  bandage  is  to  be  placed.  It 
is  to  be  borne  in  mind  that  an  essential 
part  of  this  method  is  the  use  of  even 
pressure,  so  that  the  joint  must  be  re- 
strapped  every  few  days,  or  as  often  as  the 
plaster  becomes  loose.  In  some  instances, 
this  passive  effusion  is  persistent  in  spite 
of  such  treatment,  or  recurs  immediately 
that  the  joint   is  released  from  pressmre. 


This  condition,  found  chiefly  in  the  knee,  is 
called  hydrops  articuli.  For  this  the  re- 
moval of  the  fluid  by  aspiration,  followed 
by  the  use  of  a  Scott's  bandage,  should  first 
be  tried.  If  this  fails,  the  joint  is  to  be  in- 
jected with  a  mild  aseptic  stimulant.  A 
1  per  cent,  solution  of  carboUc  acid  in 
water  may  be  injected  by  a  fine  syringe  into 
the  previously  emptied  joint  ;  the  solu- 
tion, having  been  brought  into  contact  with 
every  part  of  the  synovial  cavity,  is  then 
withdrawn,  and  finally  the  joint  is  covered 
with  a  layer  of  cotton  wool  half  an  inch 
thick,  which  is  bandaged  over  it  so  as  to 
maintain  moderate  pressure  and  yet  allow 
of  some  swelling.     See  Hydrarthrosis. 

The  result  of  the  injection  will  probably 
be  some  shght  inflammation  and  swelling, 
which  on  its  subsidence  leaves  the  synovial 
membrane  in  a  condition  less  prone  to  ex- 
cessive secretion.  The  joint  must  be  kept 
at  rest  during  this  treatment,  and,  should 
any  acute  symptoms  arise  from  the  injec- 
tion, they  must  at  once  be  combated  by 
the  use  of  cold  or  other  antiphlogistic 
measures.  Should  the  mild  solution  re- 
commended not  sufi&ce,  a  stronger  must  be 
used,  or  a  mixture  of  tincture  of  iodine  and 
water  (1  in  10)  may  be  substituted. 

Many  cases  of  subacute  synovitis  are 
kept  up  by  the  presence  of  adhesions  within 
the  affected  joint.  This  cause  may  be  sus- 
pected when  a  joint,  which  has  previously 
been  more  acutely  inflamed,  is  Hable  to 
frequently  recurring  attacks  of  pain  and 
swelling,  provoked  by  any  unusual  exercise 
or  fi:eedom  of  movement.  On  examining 
such  a  joint,  pain  will  be  evoked  whenever 
the  limb  is  moved  in  some  particular  direc- 
tion, in  which  also  movement  will  be  found 
to  be  unnaturally  restricted ;  very  often  a 
painful  spot  can  be  exactly  indicated  by 
the  patient.  In  these  cases  the  synovitis 
is  kept  up  by  the  stretching  of  the  adhe- 
sion, and  may  be  promptly  brought  to  an 
end  by  the  forcible  rupture  of  the  adhesion, 
which  must  be  done  by  a  sudden  and  un- 
expected movement,  so  that  the  muscular 
resistance  is  evaded  by  surprise ;  or  else 
while  the  patient  is  under  the  influence  of 
an  anaesthetic.     See  Bone- Setting. 

Chronic  Synovitis  is  the  most  common 
of  joint-affections,  and  will  often  be  found 
to  be  associated  with  some  morbid  diathe- 
sis, such  as  scrofula  or  rheumatism.  Yet 
there  are  many  cases — especially  in  chil- 
dren— in  which  the  joint-affection  is  the 
only  sign  of  disease,  and  which  are,  with- 
out doubt,  of  local  origin.  These  are  mostly 
due  either  to  neglect  of  the  original  injury, 
so  that  the  joint  is  not  given  a  fair  chance 
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of  recovery— a  condition  often  met  with 
among  the  children  of  the  poor  owing  to 
their  domestic  difficulties ;  or  they  arise 
from  repeated  injuries  to  a  damaged  joint — 
a  not  uncommon  occurrence,  because  a  joint 
once  weakened  by  inflammation  is  all  the 
more  prone  to  subsequent  accidents. 

But  the  very  persistence  or  clironicity 
of  a  synovitis,  unless  it  be  thus  accounted 
for,  should  lead  us  to  suspect  some  consti- 
tutional error,  the  discovery  of  which  may 
be  essential  to  the  effectual  treatment  of 
the  disease.  Chronic  inflammation  of  the 
synovial  membrane  may  be  the  result  of 
the  subsidence  of  the  acuter  forms,  in 
which  the  membrane,  instead  of  recovermg 
its  normal  condition,  remains  somewhat 
swollen  and  vascular,  and  secretes  an  ex- 
cess of  synovial  fluid ;  or  the  process  may 
be,  from  the  commencement,  of  a  slow  and 
indolent  kind.  The  joint  is  observed  to  be 
swollen,  partly  from  fluid  in  its  cavity,  and 
partly  from  thickening  of  the  synovial 
membrane;  it  is  slightly  hotter  than  the 
corresponding  joint  of  the  opposite  side,  and 
is  moved  a  Httle  less  freely.  There  is  ten- 
derness, often  of  limited  area,  and  confined 
to  one  or  two  spots.  Pain  is  trifling,  and 
perhaps  only  elicited  upon  extreme  flexion 
or  extension.  If  the  affected  joint  be  of 
the  lower  extremity,  there  is  more  or  less 
lameness,  chiefly  owing  to  the  involuntary 
restriction  of  the  natural  movements. 

As  the  disease  progresses,  the  synovial 
membrane  becomes  gradually  more  thick- 
ened and  pulpy,  the  bony  outlines  of  the 
joint  are  concealed  by  a  general  elastic 
swelling,  giving  to  the  touch  a  deceptive 
sense  of  fluctuation  ;  the  ligaments  soften, 
the  bone-surfaces  become  displaced,  and 
the  functions  of  the  joint  are  slowly  but 
surely  lost ;  at  the  same  time  the  related 
muscles  undergo  proportionate  wasting.  If 
the  interior  of  such  a  joint  is  examined,  it 
will  be  found  that  the  synovial  membrane 
presents  morbid  changes  of  much  greater 
extent  and  degree  than  the  other  joint- 
structures.  The  Hgaments  may  be  softened 
and  stretched,  and  the  cartilages  eroded 
here  and  there,  but  the  bones  remain  un- 
altered. The  delicate  synovial  membrane 
of  health  is  replaced  by  a  thick,  semi- 
opaque,  gelatinous  mass,  which  is  adherent 
to  the  cartilages,  and  bulges  into  all  the 
less  resistant  parts  of  the  joint. 

In  some  few  instances,  the  thickened 
membrane  develops  a  fringe  of  pendulous 
growths,  which  project  into  the  cavity  of 
the  joint ;  these  may  become  elongated 
sufficiently  to  allow  of  their  free  move- 
ment  within   the    joint,   or  may   become 


entirely  detached,  and  so  give  rise  to  the 
symptoms  of  Loose  Cartilage.  But  more 
usually  the  growth  affects  uniformly  the 
whole  of  the  synovial  membrane  ;  it  may 
attain  the  thickness  of  a  quarter  or  half  an 
inch ;  it  is  of  yellowish-brown  colour,  inter- 
sected with  white  streaks  and  a  few  small 
blood-vessels ;  its  consistency  varies  from 
that  of  friable  granulation-tissue  easily 
breaking  down  under  the  finger,  to  a  tough- 
ness almost  approaching  that  of  fibro- 
cartilage.  Microscopic  sections  of  this 
material  show  it  to  consist  of  a  delicate 
fibrillated  stroma,  containing  in  its  meshes 
free  nuclei  and  nucleated  cells  of  varying 
size  and  shape,  but  mostly  of  somewhat 
oval  outline. 

This  stage  of  the  disease  may  last  a 
long  time — months,  or  even  years — giving 
rise  to  but  little  pain,  and  causing  but 
shght  inconvenience  beyond  the  weakness 
and  diminished  mobility  of  the  affected 
joint ;  but  nevertheless,  when  the  synovial 
membrane  has  once  undergone  pronounced 
gelatiniform  degeneration,  the  condition  is 
one  which  does  not  admit  of  the  restora- 
tion of  the  integrity  of  the  joint.  Usually, 
indeed,  the  disease  is  slowly  progressive. 
In  advanced  cases,  numerous  points  of  fatty 
degeneration  and  of  suppuration  may  be 
seen  in  the  thickened  synovial  tissue,  and 
sometimes  its  entire  free  surface  is  covered 
with  a  distinct  layer  of  pus- secreting  granu- 
lation-tissue. 

When  suppuration  occurs  within  the 
substance  of  the  pulpy  membrane,  matter 
may  make  its  way  either  to  the  surface  or 
into  the  interior  of  the  joint.  If  it  come 
to  the  surface,  a  localised  swelling  forms 
over  some  part  of  the  joint ;  if  this  be  not 
opened  the  skin  slowly  ulcerates,  ill-formed 
flocculent  pus  escapes,  and  an  indolent 
sinus  remains.  If,  on  the  other  hand,  the 
progress  of  the  matter  is  into  the  interior 
of  the  joint,  a  chronic  suppuration  of  the 
joint  ensues,  which  gradually  leads  to  its 
complete  dismtegration.  But  suppuration 
of  a  joint,  thus  altered  by  previous  chronic  ^ 
inflammation,  differs  entirely,  both  in  its 
gravity  and  its  symptoms,  fi-om  the  acute  ' 
form  which  has  been  described  above.  ■ 
There  is  usually  some  little  increase  of 
pain  and  swelhng,  and  the  temperature 
rises  at  night ;  but  in  many  cases  the 
symptoms  are  but  little  aggravated,  and 
the  destruction  of  the  joint  is  indicated 
more  by  the  increasing  displacement  and 
ligamentous  softening  than  by  any  marked 
constitutional  disturbance. 

The  treatment  of  the  earlier  stages  of 
chronic  synovitis  resolves  itself  chiefly  hito 
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securing  the  immobility  of  the  joint,  and 
the  use  of  some  form  of  counter-irritation. 
At  the  same  time  the  constitutional  condi- 
tion of  the  patient  should  be  carefully  re- 
garded, any  morbid  tendencies  as  far  as 
possible  counteracted,  and  the  reparative 
powers  assisted  and  maintained.  As  the 
joint  must  be  kept  at  rest  for  a  considerable 
period,  it  is  important  to  arrange  this  with- 
out confining  the  patient  to  the  house.  In 
the  upper  extremity  this  is  easy ;  but  when 
the  joints  of  the  lower  limb  are  affected, 
some  ingenuity  is  necessary  to  allow  of  loco- 
motion without  harmful  joint-movement. 
In  the  majority  of  cases,  it  will  be  found 
that  a  well-moulded  leather  splint  is  by  far 
the  most  comfortable  apparatus  for  main- 
taining immobility.  A  cast  of  the  limb 
should  be  taken,  and  the  leather  moulded 
thereon.  The  splint  should  extend  suffi- 
ciently far,  above  and  below  the  affected 
joint,  to  keep  the  muscles  which  act  upon 
the  joint  in  complete  rest ;  it  should  be 
made  to  lace,  so  that  it  can  be  easily  re- 
moved and  reappHed  ;  and  great  care  should 
be  taken  to  avoid  undue  pressure  upon  all 
bony  prominences.  Plaster  of  Paris,  paraf- 
fin, and  similar  kinds  of  splints  have  the 
great  disadvantage  that  they  do  not  allow 
of  the  inspection  and  cleansing  of  the  skin, 
so  easily  permitted  by  the  laced  leather 
splint.  Most  of  the  felt  and  other  plastic 
materials  invented  for  the  purpose  have  the 
defect  of  becoming  softened  by  the  heat  of 
the  body,  and  thus  soon  losing  their  effi- 
ciency. Gutta-percha  is  worse  than  useless. 

In  the  upper  limb,  in  addition  to  the 
splint,  the  arm  should  be  carried  in  a 
sling. 

In  the  lower  limb,  the  affected  joint 
being  fixed  by  a  splint,  the  patient  may 
move  about  with  the  aid  of  crutches,  the 
boot  of  the  sound  limb  being  sufficiently 
raised,  by  adding  to  the  sole,  to  keep  the 
diseased  limb  off  the  ground ;  or,  if  the 
tarsus  be  affected,  the  weight  may  be  borne 
upon  a  knee-rest  with  a  wooden  leg.  A 
Thomas's  splint — i.e.  a  metal  band  moulded 
to  the  back  of  the  limb,  with  cross-grips  to 
keep  it  in  position — is  also  very  useful  for 
the  hip  or  knee. 

If  the  synovial  thickening  be  only  slight, 
great  benefit  will  be  obtained  by  the  Hght 
apphcation  over  the  joint  of  the  actual  cau- 
tery, repeated  at  intervals  of  about  a  week ; 
or  by  the  use  of  small  and  frequently  re- 
peated blisters,  after  which  the  joint  should 
be  strapped  in  camphorated  mercurial 
ointment.  Sulphur  ointment,  rubbed  into 
the  joint  and  applied  beneath  a  flannel 
bandage,  is  also  useful ;  and  as  recovery  is 


approached.  Motion,  the  warm  douche,  and 
passive  movement  may  be  added  with  ad- 
vantage. If,  however,  the  synovial  disease 
has  advanced  to  the  stage  of  pulpy  degene- 
ration, a  cure  must  not  be  expected.  The 
intractable  nature  of  this  form  of  joint- 
disease  has  long  been  recognised,  and  the 
accuracy  of  Sir  Benjamin  Brodie's  state- 
ment that  in  its  advanced  stage  it  does  not 
admit  of  cure,  stiU  remains  imdisputed.  It 
is  true  that  a  long  perseverance  in  treat- 
ment of  the  kind  indicated  above — i.e.  rest 
and  counter-irritation — may  succeed  in  re- 
ducing the  joint  to  a  condition  which  is 
tolerable  to  a  person  in  good  circumstances. 
A  splint  being  worn,  and  the  limb  but 
gently  used,  the  joint  may  remain  in  a 
lamed  but  painless  and  quiescent  condition 
for  many  years.  But  to  those  for  whom  an 
active  or  laborious  life  is  a  necessity,  or 
whose  means  do  not  allow  of  a  long  period 
of  idleness,  some  more  radical  treatment  is 
needful.  In  the  upper  extremity,  and  espe 
cially  when  the  elbow  is  the  joint  affected, 
excision  offers  a  very  satisfactory  prospect ; 
and  indeed  the  condition  is  one  to  which 
this  operation  is  particularly  applicable. 
In  the  lower  extremity  we  have  a  choice  of 
several  methods  of  treatment. 

In  children  and  young  persons  an  at- 
tempt may  be  made  to  dissolve  away  the 
morbid  synovial  growth.  For  this  purpose, 
a  solution  of  sulphuric  acid  (one  part  of 
acid  to  two  parts  of  water)  has  been  freely 
applied  to  the  interior  of  the  joint  by  means 
of  strips  of  lint  soaked  in  the  solution  and 
introduced  through  free  incisions.  More 
or  less  ankylosis  usually  results,  but  in 
some  instances  very  useful  movement  has 
remained.  Iodoform  has  also  been  injected 
into  the  thickened  membrane,  and  in  some 
cases  with  decided  benefit ;  its  action  ap- 
pears, however,  to  be  somewhat  uncertain. 
Another  plan  is  to  open  the  joint  and  scrape 
away,  with  a  Volkmann's  spoon,  as  much 
as  possible  of  the  diseased  membrane  and 
granulation-tissue. 

If  there  is  much  displacement  of  the 
bones,  and  the  health  and  age  of  the  patient 
are  such  as  to  warrant  the  expectation  of 
sufficient  reparative  power,  excision  will  be 
the  appropriate  treatment.  In  these  cases 
of  synovial  disease  it  suffices  to  remove  a 
very  thin  slice  of  bone,  the  aim  being  the 
removal  of  the  pulpy  synovial  tissue,  and 
just  so  much  of  the  articular  sm-faces  of 
the  bones  as  to  enable  ankylosis  to  take 
place  in  a  favom*able  position  of  the  limb. 
When  abscess  has  occurred,  and  the  joint 
I  has  suppurated,  the  same  treatment  will 
I  be   necessary.      In  the  upper   classes    to 
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whom  time  and  expense  is  of  less  con- 
sequence, the  e^'acuation  of  matter,  the 
cleansing  of  the  cavity  of  the  abscess  or 
of  the  suppuratiag  joiat  with  antiseptic 
dressings,  and  careful  support  of  the  repara- 
tive powers,  wiU  in  most  cases  lead  at  last 
to  the  desired  ankylosis ;  so  that  excision 
or  amputation  are  but  rarely  called  for. 
But  amongst  the  poor,  who  cannot  afford 
either  the  time  or  the  other  aids  needful  to 
this  end,  it  is  best  to  rid  them  of  their 
disease  at  once  by  excision  or  amputation. 
Amputation  is  indeed  sometimes  urgently 
necessary  on  account  of  the  draia  upon  the 
health  caused  by  the  suppurating  joint ; 
and  it  must  be  remembered  that  excision  is 
much  the  more  severe  operation  of  the  two, 
and  requires  for  its  successful  issue  a  much 
greater  amount  of  endurance  and  repaorative 
power. 

Diseases  of  the  Articular  Cartilage. 
It  has  been  frequently  asserted  that  there 
is  no  such  thing  as  primary  disease  of  the 
articular  cartilage,  and  it  is  certainly  true 
that  disease  of  this  structure  is  generally 
secondary  to  affections  of  the  joint-ends  of 
the  bones  or  of  the  sjmovial  membrane. 
Yet  there  is  good  reason  to  think  that  the 
changes  associated  with  the  disease  known 
as  '  chronic  rheumatoid  arthritis,'  or  '  osteo- 
arthritis,' have  their  origin  in  a  low  form 
of  inflammation  or  degeneration  of  the  ar- 
ticular cartilage.  See  Osteo-Arthritis. 
There  are,  moreover,  certain  cases  to  be 
met  with,  wherein  the  ulceration  of  the  car- 
tilage occurs  at  an  early  stage  of  the  joint 
affection,  and  in  which  the  symptoms  de- 
pending upon  this  ulceration  and  the  conse- 
quent exposure  and  inflammation  of  the 
articular  lamella  of  the  bone  are  notably 
predominant. 

Such  cases  are  characterised  by  the 
early  occurrence  of  extremely  painful  start- 
ings  of  the  limb,  and  by  the  slight  degree 
of  accompanying  swelling  and  constitutional 
disturbance.  In  this  form  of  joint-disease 
the  limb  is  very  soon  disabled  for  use,  be- 
cause of  the  extreme  painfulness  of  any 
movement  of  the  joint  surfaces ;  and  a 
distressing  feature  of  such  cases  is  the  dis- 
turbance of  rest  by  the  muscular  spasm, 
which  is  apt  to  occur  just  at  the  commence- 
ment of  sleep,  and  which  brings  into  acutely 
painful  contact  the  sensitive  bone-surfaces 
where  exposed  by  the  removal  of  the  car- 
tilage. This  is  especially  the  case  in  dis- 
ease of  the  hip-joint,  and  gives  rise  to  the 
characteristic  '  night  scream '  of  children 
thus  affected.  This  symptom  depends,  not 
upon  the  mere  inflammation  of  the  carti- 
lage (which  there  is  good  reason  to  beHeve 


is  not  a  particularly  painful  process),  but 
upon  the  inflammation  and  exposure  of  the 
articular  lamella  of  the  bone  ;  and  the  oc- 
currence of  this  symptom,  during  the  pro- 
gress of  any  case  of  joint-disease,  may  be 
taken  as  highly  significant  of  the  destruc- 
tive process  having  reached  the  stage  of 
ulceration  of  the  cartilage  and  exposure  of 
the  bone. 

Articular  cartilage,  which  is  undergoing 
inflammation  and  ulceration,  exhibits  to  the 
naked  eye  changes  both  of  colour  and  tex- 
ture. Instead  of  the  pearly  blue  colour  and 
perfect  smoothness  of  health,  there  will  be 
seen  patches  and  lines  of  a  yellow  tint.  The 
surface  is  sometimes  roughened  and  fibrous, 
sometimes  marked  with  Uttle  pits,  giving  it 
a  worm-eaten  appearance.  In  some  parts 
the  cartilage  is  seen  to  be  eroded,  thinned, 
softened,  or  entirely  removed ;  it  is  easily 
separable  from  the  bone,  or  may  have  be- 
come detached  in  pieces  of  considerable  size. 
Microscopic  examination  shows  the  pro* 
cess  to  consist  of  an  increase  in  the  size  and 
number  of  the  nuclei  of  the  cartilage- cells, 
and  absorption  of  the  hyaline  intercellular 
material.  This  leads  to  rupture  of  the  cell- 
wall  and  escape  of  the  nuclei  which  have 
undergone  granular  degeneration,  and  thus 
to  loss  of  substance  or  ulceration.  In  more 
chronic  cases,  the  cartilage  is  found  to  have 
undergone  fibrillation  rather  than  ulcera- 
tion :  or  its  destruction  may  be  due  to 
encroachment  upon  its  attached  surface 
by  granulations  springing  from  the  bone 
beneath.  If  the  disease  is  arrested  before 
any  considerable  destruction  of  the  cartilage 
has  occurred,  the  surface  may  heal  by  the 
formation  of  fibrous  tissue,  which  may 
merely  fill  up  the  gap,  or  may  form  an  ad- 
hesion to  a  corresponding  spot  upon  the 
opposite  surface  of  the  joint.  If  the  car- 
tilage be  extensively  removed,  either  the 
joint  will  be  destroyed  by  suppuration  or, 
the  destructive  process  coming  to  an  end, 
there  wiU  be  an  effort  at  repair,  and  the 
opposed  bone-surfaces  will  become  firmly 
adherent  by  fibrous  or  osseous  ankylosis. 

In  the  treatment  of  this  variety  of 
joint-disease,  counter-irritation,  especially 
by  the  actual  cautery,  will  be  found  of 
great  efi&cacy.  Eest,  by  extension  or  suitable 
splints,  is  also  of  course  essential,  and  may 
be  much  aided  by  the  internal  administra- 
tion of  opium,  or  the  subcutaneous  injection 
of  morphia.  Tenotomy  of  muscles,  the  con- 
traction of  which  is  producing  inter-articular 
pressure,  is  also  sometimes  useful. 

Disease  of  the  Articular  End  of  a 
Bone. — A  great  number  of  cases  of  joint- 
disease  have  their  origin  in  inflammation 
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of  the  adjacent  bone.  This  may  be  acute 
or  chronic. 

In  acute  periostitis  and  osteo-myelitis, 
the  inflammation  may  spread  to  the  joint-end 
of  the  bone  and  thence  to  the  joint,  terminat- 
ing often  in  acute  suppuration.  But,  if  the 
disease  begin  in  the  shaft  of  the  bone,  it  is 
often  limited  by  the  epiphysial  cartilage,  and 
thus,  though  the  joint  may  be  somewhat 
disturbed  by  the  contiguity  of  the  inflam- 
mation and  show  signs  of  effusion  within 
its  cavity,  it  may  yet  escape  the  destructive 
suppuration  which  has  attacked  the  ad- 
jacent bone. 

Acute  inflammation  may,  however,  com- 
mence in  the  epiphysis,  and  when  this 
occurs  the  joint  is  almost  certain  to  become 
involved.  This  is  a  disease  chiefly  of  early 
infancy;  it  has  been  described  by  Mr. 
Thomas  Smith  as  '  acute  arthritis  of  in- 
fants,' and  of  22  cases  related  by  him, 
8  occurred  in  infants  under  a  month  old, 
4  in  infants  under  two  months,  7  between 
the  ages  of  two  months  and  six  months, 
and  3  in  children  between  six  months  and 
one  year  old.  The  disease  is  an  acute  one, 
and  runs  a  rapid  course,  usually  to  destruc- 
tion of  the  joint  and  death,  often  by 
pyaemia,  but  sometimes  to  recovery,  with 
a  shortened  limb  and  weakened  joint. 

The  first  symptom  is  usually  impaired 
movement :  the  child  keeps  the  Hmb  fixed  in 
a  position  of  partial  flexion,  and  gives  evi- 
dence of  pain  on  any  attempt  at  movement 
of  the  joint.  The  pain  rapidly  increases,  the 
joint  becomes  hot  and  swoUen,  and  the 
child  is  very  ill ;  suppuration  rapidly  ensues, 
and  the  abscess  bursting  or  being  opened, 
either  death  soon  foUows,  or  the  discharge 
quickly  diminishes,  healing  takes  place, 
and  the  child  is  left  with  a  more  or  less 
crippled  but  often  very  useful  limb.  Anky- 
losis rarely  results  in  this  form  of  joint- 
disease. 

The  suppuration  occurs,  in  many  of  these 
cases,  in  the  centre  of  the  epiphysis,  the 
matter  making  its  way  into  the  joint  by  a 
small  sinus  ;  or  it  may  begin  just  beneath 
the  articular  lamella;  or  the  joint-surface 
of  the  epiphysis  may  be  first  attacked,  and 
destruction  and  separation  of  the  whole  or 
part  of  the  epiphysis  rapidly  ensue.  Several 
joints  may  be  simultaneously  or  consecu- 
tively affected,  but  this  is  not  incompatible 
with  recovery.  See  Epiphyses,  Affections  of. 

The  treatment  of  this  disease  consists  of 
early  evacuation  of  matter,  careful  feeding 
and  support  of  the  child's  reparative  powers, 
and  the  maintenance  of  rest  in  the  joint. 
This  last  is  often  best  attained,  in  these 
young  infants,  by  surrounding  the  limb  with 


a  soft  pillow  or  junk,  rather  than  by  the 
application  of  the  ordinary  splints. 

Chronic  Articular  Ostitis  is  a  much 
more  common  affection  than  the  acute  form 
described  above.  Although  frequently  met 
with  in  children,  it  prevails  at  a  some- 
what later  age  than  the  acute  disease. 
The  result  of  chronic  inflammation  of  the 
cancellous  tissue  of  the  expanded  joint-end 
of  a  bone  is,  very  often,  the  formation  of  a 
circumscribed  central  slough.  A  lii!nited 
portion  of  the  cancellous  tissue  in  the  centre 
of  the  bone  dies,  suppuration  occurs  around 
it,  and  the  result  is  a  circumscribed  abscess, 
in  the  centre  of  which  is  either  a  defined 
firagment  of  necrosed  bone,  or  a  small  round 
mass  of  softened  carious  bone,  separated  by 
a  perfectly-defined  line  fi:om  the  surround- 
ing healthy  tissue,  fi:om  which  it  can  be 
easily  turned  out.  Usually  the  matter  at 
last  makes  its  way  into  the  neighbouring 
joint,  but  occasionally  the  inflammatory 
products  undergo  caseous  degeneration  and 
remain  enclosed  in  the  surrounding  bone, 
as  circumscribed  yellow  masses,  which 
have  been  sometimes  described  as  *  crude 
tubercle.'  In  other  cases,  however,  the  pro- 
cess leads  to  ulceration  of  the  bone,  either 
upon  the  surface  of,  or  just  beneath  the 
articular  lamella,  and  thus  to  the  earlier 
imphcation  of  the  joint. 

The  symptoms  of  chronic  articular 
ostitis  are,  as  a  rule,  very  slowly  and  gradu- 
ally developed.  A  dull  aching,  in  one  of  the 
bone-ends  entering  into  the  formation  of  a 
joint,  may  persist  for  many  weeks  or  months 
before  any  other  signs  are  manifest.  Then 
comes  slight  restriction  of  joint-movement, 
and  some  tenderness  on  pressure.  Later 
stiU  a  little  swelling  may  be  detected,  and 
this  is  chiefly  a  thickening  of  the  periosteum 
and  other  structures  immediately  over  the 
bone,  so  that  the  natural  outlines  and  pro- 
minences are  less  easily  felt  and  seen  than 
on  the  corresponding  healthy  bone  of  the 
opposite  limb.  The  swelling  is  but  slight, 
and  is  often  irregular — that  is  to  say,  more 
marked  on  one  side  of  the  bone,  or  there 
may  be  a  circumscribed  and  painful  swelling 
at  one  spot. 

A  careful  examination  will  often  detect 
some  small  area,  over  which  deep  firm 
pressure  will  always  produce  pain.  At  last 
there  usually  appear  signs  of  implication 
of  the  joint ;  swelling,  due  to  fluid  effusion 
into  the  synovial  cavity  ;  starting  pain  and 
muscular  spasm ;  peri-articular  oedema  and 
increased  local  heat.  At  the  same  time  the 
temperature  of  the  body  rises,  and  there  are 
other  signs  of  constitutional  disturbance, 
such  as  rigors,  loss  of  appetite,  and  impaired 
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sleep.  The  earlier  the  joint-implication  the 
more  severe  are  its  sjTnptoms.  When  the 
disease  has  been  of  long  dm'ation  before  it 
penetrates  to  the  joint,  its  progress  is  usually 
accompanied  by  chronic  synovial  thickening, 
and  in  such  cases  the  commencement  of 
suppuration  of  the  joint  is  not  necessarily 
manifested  by  any  very  marked  increase  of 
the  symptoms.  Matter  may  slowly  make 
its  way  along  the  epiphysial  junction  to  the 
surface,  or  burrow  along  the  tendons  and 
intermuscular  planes,  and  point  at  a  con- 
siderable distance  from  the  joint.  Sinuses 
are  thus  formed,  which  have  the  prominent 
granulations  at  their  orifices  significant  of 
their  leading  to  diseased  bone. 

Treatment. — It  has  been  the  fashion  to 
speak  of  this  type  of  joint-disease  as  *  scrof- 
ulous,' and  there  can  be  no  doubt  that 
many  cases  occurring  in  children  are  asso- 
ciated with  other  marks  of  the  scrofulous 
diathesis.  But  certainly  the  majority  have 
no  such  connection,  and  are  met  with  in 
persons  otherwise  quite  healthy;  a  large 
number  of  these  may  be  traced  to  a  trau- 
matic origin.  No  reminiscences,  there- 
fore, of  the  name  '  scrofulous  '  should  deter 
the  surgeon  from  adopting  antiphlogistic 
treatment  at  the  conmiencement  of  the 
disease. 

Deep-seated  pain  in  a  joint-end,  such  as 
is  significant  of  commencing  articular  ostitis, 
is  often  immediately  and  permanently  re- 
lieved by  the  application  of  a  few  leeches, 
or  of  the  actual  cautery ;  and  there  is  no 
reason  to  doubt  that  the  disease  has  often 
been  thus  arrested  at  its  outset.  The  joint 
must  be  kept  at  rest  by  means  of  splmts ; 
and  a  gentle  course  of  biniodide  of  mercury 
is  certainly  frequently  beneficial.  Later  on, 
if  pain  is  persistent  in  one  spot,  and  es- 
pecially if  there  be  deep-seated  tenderness, 
an  attempt  should  be  made  to  reach  the  in- 
flamed area  by  incision  of  the  bone.  Even 
if  suppuration  may  not  have  occurred,  this 
measure  will  probably  be  followed  by  relief. 
If  the  painful  spot  is  accessible  without 
interference  with  the  joint,  it  should  be 
cut  down  upon  and  its  surface  carefully 
examined  for  any  evidence  of  disease. 
Sometimes  the  opening  of  a  minute  sinus 
may  be  found  leading  into  the  suppurating 
cavity,  or  the  periosteum  may  be  raised  by 
a  little  inflammatory  effusion,  or  the  bone 
surface  may  be  altered  in  colour ;  any  such 
indications  as  these  should,  of  course,  be 
followed  with  regard  to  the  direction  in 
which  the  bone  should  be  perforated ;  should 
no  change  be  discoverable  on  the  surface, 
the  locality  of  the  pain  must  be  taken  as 
the  guide. 


If  the  reflexions  of  the  synovial  mem- 
brane have  such  a  relation  to  the  seat  of 
pain,  as  to  prevent  the  possibility  of  cutting 
down  directly  upon  it  without  opening  tho 
joint,  the  inflamed  part  must  be  reached 
indirectly  by  perforating  the  bone  at  the 
nearest  accessible  spot  outside  the  limits  of 
the  joint.  If  the  bone  is  hard,  it  is  best 
opened  with  a  small  trephine  ;  if  soft,  a 
gouge  or  a  narrow  chisel  may  be  con- 
veniently used;  for  exploratory  purposes 
a  carpenter's  bradawl  will  be  found  a  useful 
instrument.  If  a  spot  of  central  caries  or 
necrosis  is  found,  the  diseased  or  dead  bone 
should  be  removed,  as  well  as  the  granula- 
tion-tissue which  surrounds  it.  If  an  abscess 
be  opened,  its  wall  should  be  scraped,  and  the- 
cavity  and  any  sinus  leading  to  it  should 
be  sponged  out  with  a  solution  of  chloride- 
of  zinc  (40  grains  to  the  ounce).  If  the 
necrosis  be  of  the  joint-surface,  it  is  stiH 
sometimes  possible  to  remove  the  seques- 
trum and  leave  a  comparatively  useful  joint. 
If  the  synovial  membrane  have  undergone 
much  thickening,  and  there  is  extensive 
caries  of  the  articular  lamella,  excision  or 
the  treatment  by  sulphuric  acid,  described 
above,  wiU  probably  be  indicated,  if  the 
patient  be  still  in  childhood  or  youth.  In 
those  past  this  period  of  life  amputa- 
tion will  generally  be  the  safer  treat- 
ment. 

When  the  bones  of  the  carpus  or  tarsus 
are  the  seat  of  destructive  inflammation,  and 
the  disease  is  limited  to  one  or  two  bones, 
excision  of  the  affected  bone  or  bones  is 
often  attended  with  excellent  results.  This 
is  especially  the  case  in  the  foot,  wherein 
the  disease  is  very  often  confined  to  the 
calcaneum  or  astragalus. 

Diseases  of  the  Ligaments.  —  The 
ligaments  are  seldom  the  seat  of  primary 
disease,  and,  from  their  resistant  quahties 
and  somewhat  passive  function,  are  usually 
amongst  the  last  of  the  joint-structures  ta 
yield  to  the  destructive  influence  of  sur- 
rounding inflammation. 

When,  in  consequence  of  an  acute  syno- 
vial distension,  the  hgaments  are  consider- 
ably stretched,  their  nutrition  is  so  far 
interfered  with  that  they  undergo  an 
amount  of  softening  which  leaves  the  joint 
weak  and  loose,  long  after  the  fluid  has  been 
absorbed.  So  also  after  sprains,  the  Hga- 
ments which  have  been  stretched  or  torn 
are  softened  by  the  resulting  inflammation^ 
In  such  conditions  it  is  wise,  therefore,  to- 
support  the  joint  by  accurately  moulded 
sphnts,  by  strapping,  or  by  bandages. 
A  well-made  and  softly  padded  leather 
splint  is  the  most  efficient  support,  and  this 
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should  be  removed  daily  for  the  application 
of  a  cold  douche  to  the  joint. 

In  chronic  joint-diseases,  when  the  in- 
terior of  the  joint  is  filled  with  granulation- 
tissue,  this  material  surromids  and  invades 
the  Hgaments,  creeping  in  between  and 
separating  their  fibres,  and  leading  to  their 
softening,  degeneration,  and  eventual  de- 
struction. The  result  of  this  is  that  the 
bones  become  displaced  in  whatever  direc- 
tion the  action  of  the  muscles  is  predomi- 
nant. This  tendency  to  displacement  must 
therefore  be  anticipated  and  provided 
against,  in  all  cases  of  long-continued  joint- 
disease,  by  the  use  of  proper  splints. 

In  rickets  and  other  forms  of  debility 
the  ligaments  share  in  the  weakness  of  the 
locomotive  apparatus,  which  manifests  itself 
in  the  occurrence  of  flat-foot,  splayed-foot, 
knock-knee,  lateral  curvatm-e  of  the  sj)ine, 
and  other  such  distortions.  The  muscles 
failing  in  their  weakness  to  hold  the  joints 
in  position  with  firmness,  undue  stress  is 
thrown  upon  the  ligaments,  the  stretching 
of  which  gives  rise  to  the  aching  pain  which 
so  commonly  accompanies  these  affections, 
and  which  is  sometimes  mistaken  for  rheu- 
matism. 

PYiEMic  Joint-disease. — The  affection 
of  the  joints  most  often  met  with  in  acute 
pyaemia  is  a  rapidly  progressive  suppm-ative 
synovitis.  The  process  is  one  of  extreme 
acuteness  and  virulence ;  in  no  other  form 
of  joint-inflammation  are  the  tissues  in- 
volved so  quickly  destroyed.  The  joint  may 
be  found  full  of  pus,  and  the  cartilages  ex- 
tensively ulcerated,  within  forty-eight  hours 
of  the  first  sign  of  inflammation.  The 
earliest  symptom  is  usually  swelling,  which 
rapidly  increases,  and  is  soon  followed  by 
pain  and  heat.  At  this  stage  the  synovial 
membrane  is  swollen  and  vascular,  and  the 
joint  is  filled  with  slightly  turbid  fluid.  Soon 
the  tissues  around  become  (Edematous,  sup- 
puration occm-s,  the  cartilages  ulcerate,  and 
the  joint  is  quicldy  disorganised. 

Early  aspiration  should  therefore  be 
made ;  and,  if  the  fluid  be  purulent,  an 
incision  must  be  made  into  the  joint  in 
such  a  position  as  will  best  ensure  free 
drainage,  the  synovial  cavity  washed  out 
with  a  mild  antiseptic  solution  (e.g.  carbolic 
acid  in  water,  1  to  80),  and  a  drainage-tube 
left  in  the  wound.  It  is  of  great  importance 
to  give  exit  to  the  matter  at  the  earliest 
possible  moment.  As  ankylosis  is  to  be 
anticipated,  every  precaution  must  be  taken 
to  maintain  the  joint  in  the  most  useful 
position. 

Besides  this  acute  disease,  there  is  also 
met  with  in  association  with  the  less  virulent 
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type  of  pyaemia,  a  more  chronic  and  much 
less  grave  afi'ection  of  the  joint.  This  is 
characterised  by  a  painful  swelling  of  the 
joint,  which  rapidly  attains  its  maximum, 
and  which  is  attended  with  but  little  of  the 
heat  and  tension  that  accompany  the  acute 
form.  There  is  a  milder  degree  of  constitu- 
tional disturbance,  and  much  less  tendency 
to  suppuration.  In  these  cases  several  joints 
are  often  affected,  the  effusion  subsidiiig  in 
one  as  it  appears  in  another,  and  gradually 
becoming  of  a  less  active  character.  Every 
degree  is  met  with  between  the  mildest  form, 
in  which  there  is  an  almost  passive  synovial 
effusion  lasting  only  for  a  few  days,  and 
the  severe  and  acute  type  above  described. 
Among  the  diseases  giving  rise  to  the  more 
chronic  form  of  septic  synovitis  may  be 
mentioned  scarlatina,  typhoid  fever,  gonor- 
rhoea, and  vaginitis.  In  these  the  effusion  is 
generally  not  purulent,  though  often  result- 
ing in  stiffness  and  adhesions,  both  intra- 
and  extra-articular.  Nevertheless,  some- 
times these  same  diseases  give  rise  to  the 
acutest  form  of  the  malady. 

The  local  treatment  will  be  the  same  as 
for  ordinary  synovitis,  with  the  addition  of 
whatever  measures  are  needful  to  get  rid  of 
the  source  of  the  infection.  Of  medicines, 
quinine  and  sulphite  of  soda  are  the  most 
useful;  and,  as  in  other  septic  diseases, 
a  supporting  plan  of  treatment  is  indicated. 

Rheumatic  Synovitis  may  be  acute  or 
chronic.  In  the  acute  form  it  accompanies 
the  characteristic  fever,  sweating,  and  other 
symptoms  of  rheumatism  ;  it  attacks  chiefly 
the  larger  joints,  and  subsides  with  the  dimi- 
nution of  the  pyrexia.  Not  infrequently, 
however,  in  spite  of  the  subsidence  of  the 
general  disease,  effusion  and  pain  persist  in 
one  joint,  and  at  this  stage  the  case  often 
comes  under  the  treatment  of  the  surgeon. 
Moreover,  persons  of  rheumatic  diathesis 
are  liable  to  recurring  synovitis  of  a  sub- 
acute or  chronic  type,  which  has  an  obvious 
relation  to  their  constitutional  condition. 
These  cases  do  not  tend  to  suppuration, 
but  very  commonly  lead  to  adhesions.  In 
the  acute  form,  rest,  even  pressure  by  cotton 
wool  applied  beneath  an  elastic  bandage,  or 
warm  alkaline  and  opiate  fomentations,  are 
the  appropriate  local  applications;  in  the 
chronic  form,  bhsters,  stimulant  liniments, 
warm  douches,  and  frictions. 

The  rheumatic  tendency  must  also  of 
course  be  treated  (as  by  salicylates,  alkalies, 
opium,  and  appropriate  diet).  In  the  later 
and  chronic  stage,  '  rheumatic  joints '  are 
much  benefited  by  Tm-kish  baths,  sham- 
pooing, and  a  residence  in  a  dry,  warm 
climate.     See  Gonorrh(EAL  Rheumatism. 
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Eheumatic    Arthritis,     see 
heading     and     also     Osteo- 


Chronic 
under  that 
arthritis. 

Gouty  Arthritis  is  aai  acute  form  of 
joint-inflammation  characterised  by  extreme 
paiQ,  rapid  swelling  both  in  and  around  the 
joint,  oederaa  and  redness  of  the  skin,  local 
heat,  and  a  variable  amount  of  pyrexia. 
It  affects  the  smaller  joints,  especially  the 
metatarso-phalangeal  joint  of  the  great 
toe,  giving  rise  to  deposits  of  urate  of  soda 
in  the  cartilages,  ligaments,  and  adjoining 
structures.  It  occurs  in  persons  of  the 
uric  acid  diathesis,  comes  on  usually  after 
middle  life,  and  is  often  inherited.  Although 
gout  is  considered  a  medical  rather  than  a 
surgical  disease,  and  comes  under  the 
treatment  of  the  physician,  the  surgeon 
will  observe  that  many  traumatic  and  other 
joint-afifections,  when  they  occur  in  persons 
of  gouty  habit,  are  considerably  modified 
thereby;  especially  in  the  direction  of 
chronicity  and  the  deposit  of  m-ate  of  soda, 
with  corresponding  deformity  and  stifiEness. 
The  recovery  of  such  cases  wiU  be  aided  by 
attention  to  the  condition  of  the  urine,  and 
the  judicious  use  of  alkalies,  colchicum, 
abstinence,  and  other  remedies  appropriate 
to  the  gouty  state. 

Syphilitic  Disease  of  Joints. — A  not 
uncommon  concomitant  of  the  earHer 
secondary  symptoms  of  syphilis  is  a  tran- 
sient synovial  sweUmg,  attended  with 
aching  pain  and  some  heat  in  the  part. 
The  joint  should  be  kept  at  rest  while  the 
swelling  persists;  under  appropriate  anti- 
syphiUtic  treatment  recovery  is  usually 
complete. 

A  much  more  troublesome  affection  of 
the  joints  is  that  which  occurs  in  the  late 
stages  of  syphilis,  and  which  consists  in 
a  gummatous  infiltration  of  the  synovial 
membrane  or  other  joint -structures.  This 
form  of  disease  is  of  an  indolent  and  per- 
sistent character.  There  is  dull  aching 
pain,  often  increasing  at  night,  and  there  is 
irregular  pulpy  swelling,  sometimes  of  the 
synovial  membrane,  sometimes  of  the  soft 
tissues  outside  the  joiut,  sometimes  of  the 
periosteum  at  the  lower  end  of  the  bone. 
These  growths  may  develop  into  fibrous 
thickenings  and  adhesions,  or  they  may 
break  down  and  ulcerate  on  to  the  surface 
or  into  the  joint. 

For  treatment,  the  joint  should  be  fixed 
by  a  splint,  and  full  doses  of  iodide  of 
potassium  given,  combined  with  tonics. 
The  success  of  the  treatment  will  depend 
much  on  the  state  of  the  patient's  health ; 
the  condition  is  often  met  with  in  debihtated 
persons  who  will  require  the  aid  of  good 


food,  fresh  air,  and  cod-liver  oil.  When 
the  health  has  improved,  much  benefit  is 
to  be  obtained  from  a  mild  course  of  mer- 
cury, especially  the  biniodide.  Locally,  the 
joint  should  be  kept  warm,  but  not  other- 
wise stimulated. 

A  similar  affection  is  sometimes  met 
with  in  children  about  the  age  of  puberty, 
who  are  the  subjects  of  inherited  syphilis. 
Infants  suffering  from  inherited  syphilis 
are  hable  to  an  epiphysial  disease,  which 
consists  in  an  inflammation  of  the  ossifying 
layer,  giving  rise  to  a  separation  of  this 
layer,  with  the  epiphysis,  from  the  shaft  of 
the  bone.  Several  bones  are  usually  at- 
tacked.    See  Epiphyses,  Affections  of. 

The  symptoms  are  a  pseudo-paralysis 
of  the  affected  limbs,  and  swellings  at  the 
position  corresponding  with  the  epiphysial 
line  of  some  of  the  bones,  most  often  the 
femur  or  humerus  :  later  on,  the  epiphysis 
is  felt  loosened  from  the  shaft,  and  there  is 
probably  fluid  swelling  around  the  end  of 
the  bone.  There  is  an  absence  of  any 
acute  pain  or  marked  pyrexia.  The  history, 
and  usually  some  other  symptoms,  will  be 
found  to  indicate  the  inheritance  of  syphiUs. 

If  not  very  advanced  the  disease  yields 
rapidly  to  mercurial  treatment. 

Scrofulous  Joint-disease. — Scrofulous 
children  are  in  a  more  than  ordinary  de- 
gree liable  to  chronic  affections  of  the  bones 
and  joints.  These  affections  have  often  a 
traumatic  origin,  but,  occurring  in  scrofulous 
subjects,  they  exhibit  a  pertinacity  and  a 
tendency  to  degenerative  changes  less  often 
met  with  in  the  healthy.  But  it  must  be 
remembered  that  there  are  other  causes 
besides  scrofula  for  the  persistence  of  joint- 
diseases  in  children  ;  as  for  example,  lack 
of  care,  repeated  injuries,  and  the  physiolo- 
gical activity  of  the  part ;  so  that  it  is  both 
inaccurate  and  confusing  to  apply  the 
epithet  '  scrofulous '  to  chronic  joint-dis- 
eases unless  they  occur  in  connection  with 
other  signs  of  the  scrofulous  constitu- 
tion. If,  however,  an  indolent  joint-inflam- 
mation is  met  with  in  combination  vdih. 
other  symptoms  of  scrofula  (e.g.  glandular 
enlargements,  chronic  pulmonary,  nasal,  or 
intestinal  catarrh,  ophthalmia,  persistent 
dermatitis),  it  is  reasonable  to  assume  that 
the  joint-disease  is  of  scrofulous  origin. 
The  most  common  forms  of  scrofulous 
joint-disease  are  chronic  articular  ostitis 
and  pulpy  degeneration  of  the  synovial 
membrane  (described  above). 

Either  of  these  conditions  occurring  in 
a  scrofulous  subject  is  characterised  by  the 
extreme  slowness  and  indolence  of  the 
process,  and  by  the  tendency  of  the  inflam- 
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matory  products  to  undergo  retrogressive 
rather  than  developmental  changes.  Thus, 
in  the  bones  the  inflammatory  cell-growth 
goes  on  very  slowly,  and  is  apt  to  lead  to 
caseation  and  softening.  So  also  the 
thickened  synovial  membrane  shows  much 
more  tendency  to  fatty  degeneration  and 
suppuration  than  to  fibrillation  and  cica- 
trization. Another  marked  peculiarity  of 
scrofulous  inflammations  is  the  slightness 
of  the  pain  and  the  small  amount  of  pyrexia 
which  accompany  them.  So  that  these 
scrofiilous  joint-(£seases  go  slowly  on  for 
months  and  years;  indolently,  and  often 
almost  painlessly,  progressing  from  sUght 
and  sometimes  imperceptible  beginnings, 
through  gradually  increasing  swelling  and 
softening  of  sjiiovial  membrane  or  joint- 
end  of  the  bone,  to  ulceration  of  cartilages 
and  yielding  Hgaments,  displacement  of  the 
bones,  and  degradation  of  inflammatory 
products  into  ill-formed  pus,  and  thus  at 
last  to  destruction  or  permanent  crippling 
of  the  joint.  Yet  if  the  child's  health  can 
be  tended  and  improved,  and  if  unlimited 
time  can  be  given,  many  of  these  diseases 
at  last  come  to  an  end.  For  scrofula  is  a 
disease  of  early  life ;  it  tends  to  wear  itself 
out,  and  under  improved  hygienic  condi- 
tions and  appropriate  remedies  to  disappear 
as  the  child  gets  older,  though  of  com-se  its 
effects  may  remain  through  life.  Hunter 
said  truly,  '  Puberty  often  produces  a  cure.' 

In  the  treatment  of  scrofulous  joint- 
disease,  therefore,  the  environment  of  the 
patient  is  of  the  greatest  consequence,  and 
every  possible  aid  should  be  given  towards 
improving  the  condition  of  nutrition  and 
health.  Long  residence  at  elevated  situa- 
tions in  bracing  mountain  air,  or  at  the 
sea-side,  is  especially  to  be  desired;  and, 
when  this  cannot  be  obtained,  as  much  as 
possible  of  sunlight  and  fresh  air.  Plenty 
of  nourishing  food,  especially  fatty  foods, 
warm  clothing,  careful  attention  to  the  state 
of  the  digestive  organs,  early  hours — all 
these  are  material  aids  in  the  treatment ; 
of  medicines,  cod-liver  oil  and  iodine  are 
of  the  greatest  value. 

The  local  treatment  must  be  in  great 
measure  determined  by  the  general  con- 
dition. As  long  as  the  health  is  improving, 
it  is  worth  while  to  practise  much  persever- 
ance in  the  management  of  the  joint.  A 
splint  must  be  applied  to  maintain  rest,  and 
in  the  early  stages  counter-irritation  by 
light  touches  of  the  actual  cautery  is  of 
great  use.  If  the  synovial  membrane  is 
the  seat  of  the  disease,  counter-irritation  is 
to  be  followed  by  strapping  over  mercurial 
ointment,  or  some  of  the  other  measures 


described  above  {see  above — section  on 
Chronic  Synovitis).  If  the  bone  is  affected, 
regard  must  be  had  to  any  signs  of  central 
suppuration,  calling  for  perforation  or  re- 
moval of  sequestra.  Even  excision  may 
often  be  permissible  and  successful  after  the 
health  has  been  improved.  But,  if  the  general 
state  of  the  patient  is  becoming  deteriorated 
by  the  irritation  of  the  local  disease,  ampu- 
tation will  probably  be  the  wiser  measure, 
for  removal  of  the  diseased  limb  is  fre- 
quently followed  by  rapid  recovery  of  the 
health. 

Tabetic  Artheopathy. — M.  Charcot  has 
called  attention  to  a  form  of  joint-disease 
occmring  in  connection  with  locomotor 
ataxy,  which  he  considers  to  be  peculiar  to 
that  disease.  The  first  symptom  is  usually 
a  sudden  effusion  of  fluid  within  the  joint, 
without  pain  or  fever.  This  may  gradually 
become  absorbed,  but  after  a  time  recurs, 
and  is  followed  by  rapidly  progressive  de- 
generative changes  in  the  cartilages  and 
bones,  which  give  rise  to  great  alterations 
of  shape,  to  crepitation,  and  to  displace- 
ment of  the  joint-surfaces.  An  examiruv- 
tion  of  such  joints  shows  the  bone -tissue  to 
be  rarified,  the  Haversian  canals  widened, 
and  the  fatty  elements  lai'gely  increased ; 
the  joint-surfaces  greatly  worn  away,  and 
the  ligaments  softened  and  stretched.  The 
knee  is  most  often  affected,  but  similar 
changes  have  been  found  in  the  hip, 
shoulder,  wrist,  and  tarsus.  It  will  be 
observed  that  this  affection  closely  re- 
sembles chronic  rheumatoid  arthritis,  from 
which  the  chief  anatomical  distinction  is 
said  to  be  that  there  is  less  formation  of 
new  bone  and  greater  destruction  of  the 
articular  sufaces.  It  is  indeed,  by  some 
observers  considered  to  be  osteo-ajrthritis, 
modified  by  its  occurrence  in  an  ataxic 
subject.  But  the  clinical  history  seems  to 
justify  the  separation  of  these  cases  into  a 
separate  class ;  the  sudden  and  painless 
onset,  the  rapid  destruction  of  the  joint- 
surfaces,  and  the  comparatively  sUght  in- 
terference with  movement,  contrasting 
notably  with  the  aching  pain,  the  chro- 
nicity  and  the  immobility  of  ordinary  rheu- 
matoid arthritis.  See  Charcot's  Disease. 

Hysterical  Joint-affections  :  Neuro- 
mimesis. — The  nervous  mimicry  of  joint- 
disease  is  amongst  the  most  common 
manifestations  of  the  neurotic  or  hysterical 
diathesis.  Such  cases  often  resemble  very 
accurately  the  true  disease,  especially  in  the 
position  assumed  by  the  hmb,  m  the  rigidity 
of  the  adjacent  muscles,  and  in  the  character 
of  the  paia.  But  it  will  be  observed  that 
there  is  usually  some  inconsistency  lq  the 
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symptoms.  Thus,  it  raay  be  noticed  that 
the  pain  is  out  of  all  proportion  to  the  other 
evidences  of  disease  ;  that  there  is  no  heat 
or  swelling  about  the  joint  even  after  weeks 
of  acute  suffering,  neither  is  there  the  mus- 
cular wasting  which  would  have  occurred  in 
bone-disease ;  that  inter-articular  pressure 
does  not  give  pain,  while  any  attempt  at 
movement  is  at  once  complained  of ;  or  the 
symptoms  may  vary  in  a  manner  incom- 
patible with  organic  disease.  The  aspect 
and  family  history  of  the  patient,  and  an 
account  of  the  manner  in  which  the  affection 
commenced  and  progressed,  wiU  usually  help 
the  diagnosis.  Sir  J.  Paget  has  pointed  out 
the  close  alliance  of  this  condition  with  in- 
sanity and  other  disorders  of  the  nervous 
system ;  and  it  will  often  be  found  on  inquii-y 
that  there  is  an  hereditary  predisposition 
to  nervous  disease,  and  that  the  joint-affec- 
tion has  followed  closely  upon  some  mental 
strain  or  disturbance.  In  doubtful  cases,  the 
administration  of  ether  will  often  decide 
the  diagnosis ;  for  in  the  mimic  disease  the 
joint  can  be  moved  with  perfect  freedom 
and  smoothness  directly  the  patient  is  un- 
conscious, and  the  unnatural  posture  and 
rigidity  are  only  resumed  when  conscious- 
ness has  been  fully  recovered,  instead  of, 
as  in  real  disease,  immediately  upon  the 
slightest  return  of  -sensation.  Neuromi- 
mesis  is  not  confined  to  the  female  sex, 
though  it  is  more  common  therein  (the 
writer  has  recorded  a  weU-marked  case  in 
a  boy  of  eleven  years) ;  it  prevails  mostly 
in  young  persons,  and  among  the  upper 
classes. 

The  treatment  of  this  condition  must 
be  directed  towards  the  improvement  of  the 
tone  and  stabihty  of  the  nervous  system ; 
for  this  it  is  essential  that  all  undue  strain 
and  excitement  should  be  avoided.  The 
habits  and  employment  should  be  regular 
and  of  even  tenour,  plenty  of  food  and  rest 
should  be  taken,  and  the  patient  withdrawn 
from  sympathetic  petting  and  the  society 
of  persons  of  similar  temperament.  Any 
functional  disturbance,  uterine  or  other- 
wise, must  be  attended  to ;  constipation, 
which  is  often  prevalent  and  interferes  with 
nutrition,  must  be  overcome  by  proper 
medicines  and  diet ;  and,  if  indicated,  tonics 
— iron,  zinc,  arsenic,  valerian,  and  the  like 
— administered :  shower-baths,  shampooing, 
and  mild  gymnastics  may  also  be  found  use- 
ful aids. 

For  local  treatment  the  first  essential  is 
that  all  splints  and  apparatus  of  restraint 
be  cast  aside.  The  patient  must  be  en- 
couraged to  use  the  joint,  and  the  necessary 
•jffort  of  the  will  may  be  sometimes  aided 


by  proving  the  mobility  of  the  joint  by  a 
sudden  and  unexpected  movement  of  it. 
The  administration  of  an  anaesthetic  will 
occasionally  produce  a  cure.  It  must  not 
be  forgotten  that  persons  of  this  mobile  and 
sensitive  condition  of  the  nervous  system 
suffer  in  an  exaggerated  degree  from  any 
real  cause  of  pain ;  so  that  any  cause,  how- 
ever sUght  and  apparently  inadequate,  for 
their  suffering  should  be  sought  for  and 
removed.  J.  Warrington  Haward. 

JOINTS,  Excision  of.— The  excision 
of  a  joint  implies  the  removal  of  part  or 
the  whole  of  the  articular  surfaces  of  the 
bones  concerned,  in  such  a  manner  that 
fibrous  union  or  osseous  ankylosis  may 
result.  This  is  usually  accomphshed  by 
means  of  an  incision  laying  the  joint  freely 
open,  through  which  the  bones  are  cleared 
of  soft  parts  and  divided  at  a  level  corre- 
sponding to  the  extent  of  the  disease  or 
injury. 

Excision  may  become  necessary  on 
account  of  {a)  disease,  (6)  injiu*y,  or  (c)  an- 
kylosis. 

{a)  The  disease  most  commonly  calling 
for  excision  of  joints  is  chronic  synovitis. 

"When  pulpy  degeneration  of  the  synovial 
membrane  has  rendered  a  joint  useless,  ex- 
cision is  often  the  best  method  of  treatment. 
This  is  especially  so  if  there  be  ulceration 
of  the  cartilages  and  caries  of  the  articular 
lameUa,  and  if  chronic  suppuration  has 
occurred.  So  also  caries  or  necrosis  of  the 
articular  surfaces,  chronic  articular  ostitis, 
and  abscess  of  the  articular  end  of  a  bone 
opening  into  the  joint,  are  conditions  in 
which  excision  may  be  successfully  resorted 
to.  Excision  may  occasionally,  though 
rarely,  be  desirable  in  cases  of  chronic  rheu- 
matic arthritis. 

Cases  of  acute  disease  are  not  suitable 
for  excision ;  neither  is  it  wise,  as  a  general 
rule,  to  resort  to  the  operation  in  persons 
past  the  middle  period  of  hfe.  In  consider- 
ing the  question  of  excision  of  a  joint,  it 
must  be  remembered  that  a  successful  re- 
sult requires  a  good  deal  of  reparative 
power  on  the  part  of  the  patient ;  that  the 
operation  itself,  if  upon  a  large  joint,  is  one 
of  some  severity ;  and  that,  in  the  lower 
extremity  it  involves  a  more  or  less  pro- 
longed confinement  to  bed,  and  for  a  time 
complete  immobility  of  the  limb.  So  that 
for  persons  past  the  period  of  youth,  or  of 
broken-down  constitution,  or  who  are  worn 
and  weakened  by  prolonged  suppuration, 
or  who  bear  confinement  badly,  amputation 
is  by  far  the  safer  operation.  Excision  is, 
moreover,  inappropriate  in  cases   compli- 
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cated  with  visceral  disease,  such  as  tuber- 
culosis, amyloid  degeneration,  or  Bright 's 
disease.  Yet  the  so-called  scrofulous  con- 
stitution does  not  forbid  the  operation, 
partly  because  the  subjects  are  children,  and 
also  because  the  morbid  tendency  may  to  a 
great  extent  be  counteracted  by  treatment. 

The  size  and  function  of  the  joint  con- 
cerned must  also  be  taken  into  account. 
The  larger  the  joint,  and  the  nearer  to  the 
trunk,  the  more  serious  is  the  operation. 
Then  with  regard  to  function  :  in  the  knee 
and  ankle,  excision  leaves  the  limb  in 
much  the  same  condition  as  when  ankylosis 
occurs  without  operation,  with  the  disad- 
vantage of  some  shortening  on  the  side  of 
excision.  So  also  the  natural  cure  of  hip- 
disease  often  leads  to  as  useful  a  limb  as 
is  obtained  by  excision.  In  the  upper  ex- 
tremity, ankylosis  of  the  shoulder  is  to  a 
great  extent  compensated  for  by  increased 
mobiUty  of  the  scapula ;  but  a  stiff  elbow- 
joint  is  so  much  less  useful  than  a  move- 
able one,  and  excision  of  the  joint  is  so  suc- 
cessful that  the  argument  is  much  more 
often  in  favour  of  excision  than  of  the  other 
alternatives.  The  extent  of  the  disease  is 
also  of  much  importance  in  deciding  the 
question.  For  the  complete  removal  of  the 
diseased  parts  by  excision  would,  in  some 
cases,  involve  an  amount  of  shortening 
which  would  leave  a  useless  limb ;  while 
in  other  instances,  in  which  the  bones  could 
be  successfully  treated,  the  soft  parts  may 
be  so  extensively  destroyed  or  undermined 
by  suppuration  as  to  preclude  the  probability 
of  a  satisfactory  amount  of  repair. 

Here  again,  however,  it  must  be  borne 
in  mind  that  in  situations  where  a  move- 
able joint  is  desired,  as  in  the  hip,  shoulder, 
and  elbow,  much  more  bone  may  be  removed 
than  if  a  stiff  joint  is  the  result  aimed  at, 
as  in  the  knee.  It  is  always  desirable,  if 
possible,  to  avoid  dividing  the  bones  beyond 
the  epiphysial  junction,  both  because  of  the 
increased  danger  when  the  medullary  canal 
is  opened,  and  because  of  the  interference 
with  the  subsequent  growth  of  the  bone  in 
young  persons.  The  presence  of  sinuses 
leading  to  the  diseased  bone  need  not  inter- 
fere with  a  successful  excision;  but  these 
canals,  as  well  as  any  abscess-cavities  in 
connection  with  the  joint,  should  be  scraped 
out  with  a  VoLkmann's  spoon,  or  freely 
cleansed  with  a  solution  of  chloride  of  zinc. 

(6)  Excision  may  be  required  in  conse- 
quence of  severe  injury  to  a  joint,  such  as 
compound  comminuted  fracture  or  gunshot 
wound.  Here  again,  the  decision  concern- 
ing the  operation  must  be  based  upon  the 
game  general  principles  as  have  been  enun- 


ciated above  with  regard  to  excision  for 
disease.  The  health  of  the  patient,  the 
size  and  function  of  the  joint,  the  nature 
and  extent  of  the  injury,  must  all  be  care- 
folly  considered,  as  well  as  the  possibility 
of  obtaining  the  requisite  care  and  nursing 
during  the  after-treatment.  It  wiU  be  ob- 
vious that  the  conditions,  under  which  mili- 
tary surgery  is  usually  practised,  are  m»t 
such  as  to  admit  of  excisions  of  the  joint h 
of  the  lower  extremity  being  performed  with 
much  chajice  of  success.  See  Gunshot 
Wounds. 

(c)  Excision  is  also  performed  in  cases 
of  ankylosis,  either  for  the  purpose  of 
improving  the  position  of  the  Umb  or  for 
obtaining  movement  by  a  false  joint.  In 
the  upper  extremity,  excision  of  the  elbow 
may  be  very  properly  resorted  to  in  ^oimg 
and  healthy  subjects,  to  avoid  the  mcon- 
venience  of  a  stiff  joint.  In  the  knee,  it 
would,  of  course,  only  be  called  for  when 
the  ankylosis  has  occurred  in  the  flexed 
position.  In  the  hip-joint,  such  a  condition 
should  be  treated,  not  by  excision,  but  by 
division  of  the  neck  or  shaft  of  the  femur. 

The  operation  will  of  course  vary  witli 
each  particular  joint,  but  the  general  prin- 
ciple is  that  the  sections  of  the  bones  should 
be  made  at  such  points  as  will  ensure  the 
removal  of  the  diseased  articular  surface, 
with  as  little  interference  as  possible  with 
the  epiphysial  junction  or  the  shaft  of  the 
bone.  The  incision  through  the  soft  parts 
should  be  so  arranged  as  to  give  free  access 
to  the  joint ;  the  extent  of  the  disease 
should  then  be  accurately  ascertained,  and 
a  corresponding  amount  of  bone  removetl 
by  an  even  section.  Diseased  synovial  mem- 
brane and  granulation-tissue  should  then 
be  dissected  out  or  scraped  away,  sinuses 
cleansed,  and  the  whole  wound  rendered 
aseptic  ;  finally,  the  bones  must  be  placed 
in  an  appropriate  position,  a  drainage-tube 
inserted,  and  the  woimd  in  the  soft  parts 
closed  by  sutures.  The  dressings  should 
be  of  antiseptic  material,  and  the  splints  or 
other  apparatus  of  restraint  be  so  arranged 
as  to  allow  of  the  dressing  of  the  wound, 
with  as  httle  disturbance  of  the  limb  as 
possible.  A  dressing  of  dry  carboHzed  wool 
appears  to  the  writer  to  have  the  great- 
advantage  in  this,  as  in  many  other  opera- 
tions, of  absorbing  discharge,  of  keeping  up 
gentle  elastic  pressure  on  the  part,  and 
thus  preventing  oozing  of  blood  and  main- 
taining the  wound  in  accurate  apposition, 
and  of  an  even  temperature. 

The  subperiosteal  method  of  excision 
has  been  advocated  by  M.  Oilier  and 
others,  who  claim    for   it   the  advantage 
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that  there  is  a  more  complete  reproduction 
of  the  excised  portions  of  bone,  and  that 
the  attachments  of  the  muscles  around  the 
joint  are  less  interfered  with  than  by  the 
ordinary  operation.  The  principle  of  the 
method  is  to  cut  down  upon  the  ends  of 
the  bones  entering  into  the  joint,  making 
the  incision  as  far  as  possible  parallel  to 
the  axis  of  the  bone,  then  to  separate  the 
periosteum  with  the  attached  tendons  and 
ligaments  by  the  insertion  of  appropriate 
raspatories  between  it  and  the  bone,  and 
finally  to  divide  the  bone,  either  by  turning 
it  out  of  the  wound  or  by  passing  round  it 
a  chain  saw. 

The  operation  is  troublesome  and  tedious, 
j-jid  the  separatedperiosteum  does  not  always 
survive  ;  if  it  does,  however,  there  is  doubt- 
less usually  an  abundant  production  of 
new  bone,  more  or  less  resembling  in  shape 
that  which  has  been  removed.  But  this  is 
not  always  an  advantage ;  for  instance,  in 
the  case  of  the  elbow,  the  irregular  growth 
of  new  bone  may  be  an  impediment  to  the 
free  movement  of  the  new  joint ;  and  it  is 
doubtful  whether,  in  the  majority  of  cases, 
any  distinct  gain  results  from  the  adoption 
of  the  subperiosteal  operation  as  applied  to 
joints.  When,  however,  any  large  portion 
of  the  shaft  of  the  bone  has  to  be  removed 
as  well  as  its  articular  surface,  it  is  very 
desirable  to  leave  as  much  as  possible  of 
the  periosteal  sheath  (which  in  such  cases  is 
often  easily  separable),  so  as  to  provide  for 
the  more  complete  regeneration  of  the  ex- 
cised bone,  and  obviate  excessive  shortening 
or  flail-like  union. 

The  after-treatment  of  joint-excisions 
must  be  directed  to  the  maintenance  of 
the  nutrition  of  the  patient  and  the  pro- 
motion of  the  rapid  healing  of  the  wound. 
The  larger  excisions  involve  considerable 
shock,  and  make  large  demands  upon  the 
reparative  powers,  so  that  plenty  of  nourish- 
ing and  digestible  food  should  be  given 
from  the  first.  As  much  fresh  air  and  sun- 
light as  possible  should  be  admitted  to  the 
room ;  and,  in  the  case  of  the  upper  ex- 
tremity, the  patient  should  not  be  kept  in 
bed  longer  than  is  absolutely  necessary. 
The  wound  must  be  kept  aseptic  and  at 
rest,  that  there  may  be  as  little  formation 
of  cicatricial  tissue  as  possible.  When,  as 
in  the  knee,  ankylosis  of  the  bones  is 
desired,  absolute  immobility  must  be  main- 
tained during  the  process  of  union,  and  the 
pEirt  supported  afterwards  by  a  proper 
splint.  When  a  false  joint  is  required,  as 
in  the  hip  and  elbow,  passive  movement 
must  be  practised  as  soon  as  the  healing  is 
sufficiently  advanced. 


Excision  of  the  Ankle. — This  opera- 
tion involves  the  removal  of  the  articular 
surface  of  the  tibia  and  fibula,  and  of  the 
upper  surface  of  the  astragalus.  It  is  prac- 
tised both  for  injury  and  disease. 

The  cases  of  injury  which  admit  of  this 
operation  are  not  numerous,  for  usually,  if 
the  bones  of  the  ankle-joint  are  sutficiently 
conuninuted  to  require  resection,  the  soft 
parts  are  also  so  much  damaged  as  to  necessi- 
tate amputation.  Nevertheless,  some  gun- 
shot wounds  and  compound  fr'actures  of 
the  ankle  are  met  with,  in  which  the  main 
vessels  and  nerves  have  escaped,  and  in 
which  the  stress  of  the  injury  has  fallen 
upon  the  bones ;  and  in  such  cases,  if  oc- 
curring in  young  and  healthy  persons,  re- 
section should  certainly  be  attempted. 

With  regard  to  disease,  also,  it  must  be 
admitted  that,  although  chronic  affections 
of  the  ankle-joint  are  sufficiently  common, 
yet  that  cases  to  which  excision  can  hope- 
fully be  appHed  are  not  very  often  met 
with.  For,  the  chronic  diseases  of  the 
synovial  membrane  and  bones,  which  are 
so  prevalent  in  this  situation,  are  seldom 
limited  to  the  ankle-joint  proper,  but  com- 
monly affect  the  bones  and  joints  of  the 
tarsus  also.  Yet  we  do  meet  with  instances 
in  which  the  disease  is  of  traumatic  origin, 
and  occurs  in  subjects  of  otherwise  good 
health,  and  in  which  the  mischief  is  con- 
fined to  the  limits  of  the  ankle-joint,  and 
has  not  spread  beyond  the  surfaces  of  the 
tibia  and  astragalus.  These  are  the  cases 
to  which  the  operation  of  excision  is  most 
properly  applicable. 

The  operation,  as  devised  by  Mr.  Han- 
cock, is  performed  as  follows: — Esmarch's 
bandage  having  been  applied,  an  incision 
is  made  over  the  outer  ankle,  commencing 
three  inches  above  the  tip  of  the  malleolus, 
and  running  down  the  posterior  border  of 
the  fibula  as  far  as  its  point,  and  then  pass- 
ing forwards  to  within  half  an  inch  of  the 
base  of  the  fifth  metatarsal  bone.  The  flap 
thus  marked  out  being  dissected  forwards, 
the  fibula  is  divided  with  cutting  forceps, 
£bnd  its  lower  two  inches  removed,  the 
peronei  tendons  being  left  uncut.  A  similar 
angular  flap  is  next  turned  up  over  the 
inner  ankle,  the  incision  running  from  three 
inches  above  the  malleolus  along  the  pos- 
terior border  of  the  bone,  and  as  far  for- 
wards as  the  inner  cuneiform  bone>  The 
knife  must  be  kept  close  to  the  bone,  so  as 
to  avoid  the  posterior  tibial  vessels  and 
nerve.  The  internal  lateral  ligament  is 
then  divided  close  to  the  tibia,  and  the 
foot  twisted  outwards  so  that  the  astragalus 
and  tibia  present  at  the  inner  wound.     A 
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n arrow -bladed  saw  is  then  introduced 
through  the  inner  wound  and  projects  at 
the  outer,  and  by  this  means  the  lower  end 
of  the  tilDia  and  the  upper  surface  of  the 
astragahis  are  sawn  off. 

The  bones  are  then  brought  together  so 
that  the  tibia  and  astragalus  may  become 
ankylosed,  a  drainage-tube  introduced,  and 
the  wounds  closed  by  sutures.  The  limb  is 
then  placed  on  a  splint  with  the  foot  at  a 
right  angle  to  the  leg.  If  the  astragalus  be 
found  extensively  diseased,  the  operation 
may  be  modified  to  the  extent  of  removing 
all  the  bone  instead  of  only  its  upper  part ; 
and  in  cases  of  injury,  the  amount  of  bone 
removed  and  the  line  of  incision  must  of 
course  be  altered  to  suit  the  exigencies  of 
the  case.  Repair  after  the  operation  is 
often  slow,  but  in  successful  cases  a  most 
useful  foot  is  left. 

Excision  of  the  Elbow. — This  opera- 
tion is  required  in  cases  of  compound  com- 
minuted fracture,  and  in  gunshot  wounds 
of  the  elbow,  in  chronic  disease  of  the  joint, 
and  in  certain  forms  of  bony  ankylosis. 
In  severe  compound  fractures,  in  which 
the  lower  end  of  the  humerus  is  com- 
minuted, the  filling  up  of  the  fossae  into 
which  the  ulna  plays  is  a  common  cause 
of  impaired  movement,  so  that  a  more 
useful  limb  is  usually  to  be  obtained  by 
excision.  "When  ankylosis  has  occurred  in 
a  useless  or  inconvenient  position,  or  when 
it  is  desired  to  regain  the  movements  of  a 
fixed  joint,  excision  may  be  undertaken 
with  every  prospect  of  success.  Excision 
of  the  elbow  is  most  often  required,  how- 
ever, for  chronic  suppuration  of  the  joint 
with  ulceration  of  the  articular  surfaces  of 
the  bones,  the  result  of  degenerative  syno- 
vitis, or  articular  ostitis. 

Operation. — The  joint  is  to  be  opened 
on  its  posterior  aspect,  either  by  a  single 
longitudinal  incision,  or  by  a  combination 
of  this  with  a  transverse  incision  made  at 
right  angles  from  its  centre. 

In  cases  in  which  there  is  very  great 
peri-articular  thickening,  it  may  be  con- 
venient to  adopt  the  method  practised  by 
Mr.  Syme  of  making  a  longitudinal  in- 
cision on  each  side  of  the  back  of  the  joint, 
joined  by  another  across  the  upper  border 
of  the  olecranon.  In  the  majority  of  cases 
the  single  incision  is  sufiicient.  It  should 
be  made  parallel  to  the  outer  border  of  the 
ulna,  directly  down  to  the  bones,  and  be 
of  sufficient  length  to  allow  of  the  soft  parts 
being  dissected  off,  and  the  bones  protruded 
as  far  as  their  removal  is  intended.  The 
joint  should  be  opened  just  above  the  ole- 
cranon, and  the  condyles  of  the  humerus 


carefully  cleared  by  dissecting  close  to  the 
bone. 

Care  must  be  taken  to  avoid  injury  to 
the  ulnar  nerve,  which  should  be  raised 
with  the  surrounding  tissues  fi:om  the 
groove  between  the  internal  condyle  and 
the  olecranon  process,  and  drawn  with  the 
soft  parts  to  the  inner  side  of  the  condyle. 
In  excisions  for  disease  the  nerve  is  not 
usually  seen,  as  it  is  embedded  in  the  ad- 
jacent thickened  cellular  tissue. 

The  lateral  Hgaments  should  next  be 
divided,  the  forearm  flexed,  and  the  ends  of 
the  bones  thrust  out  of  the  joint  and  sawn 
off.  The  ulna  should  first  be  divided  at  the 
level  of  the  coronoid  process,  leaving  the 
base  of  the  process  when  possible ;  then  the 
head  of  the  radius  is  cut  off,  and  lastly 
the  humerus  sawn  through  just  above  the 
condyles.  Or,  many  surgeons  prefer  to 
remove  only  the  olecranon  process,  thus 
gaining  ready  access  to  the  interior  of  the 
joint.  The  lateral  Hgaments  are  then 
divided,  the  coronoid  process  and  head  of 
the  radius  sawn  at  the  same  level,  and 
lastly  the  condyles  removed  through  the 
supra-condyloid  fossae. 

The  wound  should  then  be  sewn  to- 
gether excepting  where  a  drainage-tube  is 
inserted,  dry  antiseptic  dressings  applied, 
and  the  limb  placed  upon  an  internal 
angular  splint,  or  in  the  straight  position 
on  a  pillow. 

In  the  subperiosteal  method,  the  bones 
having  been  freely  exposed,  the  periosteum, 
with  the  attached  tendons,  is  carefully 
separated  with  raspatories  from  the  portion 
to  be  removed.  The  ulna  is  treated  first, 
then  the  radius,  and  lastly  the  end  of  the 
humerus.  There  is  nothing,  however,  to 
show  that  the  results  of  this  tedious  pro- 
ceeding are  in  any  way  superior  to  those 
obtained  by  the  ordinary  method ;  while,  on 
the  other  hand,  there  are  cases  on  record 
which  prove  that  the  reproduction  of  bone 
after  the  subperiosteal  operation  may  be  a 
distinct  disadvantage,  by  interfering  with 
the  fireedom  of  movement  in  the  new 
joint. 

Seeing  that  fibrous  union  is  desired  after 
excision  of  the  elbow,  a  good  deal  of  bone 
may  be  removed  without  interfering  with 
eventual  success ;  but  the  amount  indicated 
above  is  that  which  is  followed  by  the  most 
satisfactory  result,  and  is  usually  found  to 
include  the  whole  of  the  disease.  If  less  is 
removed  the  movement  obtained  is  apt  to 
be  limited ;  while,  if  more  is  taken  away, 
the  process  of  repair  is  less  perfect,  and 
a  much  longer  time  elapses  before  the 
muscles  shorten  sufficiently  to  act  efficiently 


856 


Joints,  Excision  of 


upon  the  forearm.  Nevertheless,  if  the 
bones  be  extensively  diseased,  the  surgeon 
may  venture  upon  a  more  free  excision  in 
this  than  in  most  other  joints ;  and  the 
writer  has  seen  what  seemed,  for  several 
months,  to  be  a  flail-like  union  after  exci- 
sion eventually  result  in  a  perfectly  efficient 
joint,  with  a  Hmb  as  useful  as  that  of  the 
opposite  side.  It  is  well,  therefore,  to  have 
patience  with  such  cases,  giving  time  for 
the  muscular  shortening  to  draw  the  bones 
together ;  and,  should  the  disease  recur, 
even  to  perform  a  re -excision  rather  than 
sacrifice  the  arm. 

In  the  after-treatment  of  excision  of  the 
elbow  the  limb  should  be  kept  at  rest  till 
the  wound  is  healed  or  nearly  so ;  but  at 
the  end  of  three  or  four  weeks  it  is  well  in 
most  cases  to  begin  passive  movement. 
When  more  bone  than  usual  has  been 
removed,  it  is  of  course  desirable  to  main- 
tain rest  for  a  longer  period.  The  patient 
need  not  be  kept  in  bed  after  the  first  week 
or  two.  The  results  of  excision  of  the 
elbow  are  usually  most  satisfactory,  an  ex- 
cellent false-joint  being  formed  and  very 
perfect  movement  obtained. 

Excision  of  the  Hip-joint.  See  Hip- 
disease. 

Excision  of  the  Knee. — Excision  of  the 
knee-joint  is  performed  chiefly  for  chronic 
suppuration  or  pulpy  degeneration  of  the 
synovial  membrane,  caries  of  the  joint- 
surfaces,  or  chronic  articular  ostitis.  It  is 
also  occasionally  required  in  cases  in  which 
ankylosis  has  been  allowed  to  occur,  with 
the  limb  in  a  flexed  position. 

For  injury,  the  operation  is  seldom 
practised.  In  the  gunshot  wounds  of  mili- 
tary practice  the  condition  of  the  limb  and 
the  environment  of  the  patient  are  seldom 
tfuch  as  are  necessary  for  a  satisfactory  re- 
covery from  excision  of  the  knee ;  and  in 
civil  practice  very  few  injuries  of  the  joint 
are  met  with  which,  if  they  are  of  sufficient 
severity  to  call  for  operation,  are  not  also 
too  extensive  to  allow  of  successful  excision. 
Primary  excision  of  the  knee,  it  must  be 
remembered,  is  a  very  severe  operation,  re- 
quiring much  greater  reparative  power 
than  amputation,  and  only  applicable,  even 
when  the  local  conditions  are  suitable,  to  the 
young  and  healthy. 

For  chronic  disease,  however,  when 
limited  chiefly  to  the  synovial  membrane, 
or  affecting  the  bones  only  to  a  superficial 
extent,  excision  of  the  knee  may  often  be 
advantageously  preferred  to  amputation  in 
young  subjects,  as  a  means  of  preserving 
a  limb  which,  though  ankylosed,  may  yet 
be  very  useful  both  for  progression  and  sup- 


port. Here  again,  however,  it  must  be  borne 
in  mind  that  the  operation  is  one  of  con- 
siderably greater  severity  than  amputation, 
and  reqmring  for  its  success  a  much  greater 
amount  of  reparative  power  and  a  much 
longer  period  of  careful  after-treatment. 
The  operation  is  therefore  not  suitable  in 
persons  past  middle  age,  and  seldom  in 
those  past  youth ;  nor  in  those  whose 
health  has  been  exhausted  by  prolonged 
suppuration  or  pain  ;  nor  in  cases  of  serious 
visceral  disease,  as  tuberculosis  or  amyloid 
degeneration.  Nor  should  it  be  attempted 
in  any  acute  disease. 

Operation. — This  consists  in  freely  lay- 
ing open  the  joint  at  the  front  and  sides, 
dividing  the  ligaments,  and  exposing  the 
articular  surfaces  of  the  bones,  so  that  a 
slice  can  be  sawn  off  the  femur  and  tibia, 
leaving  two  even  surfaces  of  healthy  bone 
to  become  ankylosed,  with  the  limb  in  a 
straight  position. 

The  most  convenient  incision  is  one 
commencing  over  the  posterior  part  of  one 
condyle,  and  extending  in  a  curved  direction 
across  the  front  of  the  joint  below  the  pateUa, 
to  a  coiTesponding  point  over  the  other 
condyle.  This  should  divide  the  integu- 
ment only,  which  should  be  dissected  back 
from  the  patella  and  the  front  of  the  joint. 
The  joint  should  then  be  freely  opened  by 
dividing  the  ligamentum  patellae  and  the 
lateral  ligaments,  while  an  assistant  forcibly 
flexes  the  limb  and  thrusts  the  bones  up- 
wards out  of  the  wound.  The  knife  is  then 
to  be  carried  round  the  femur  at  the  level 
at  which  the  bone  is  to  be  divided,  the 
blade  being  kept  close  to  the  bone  and 
guided  by  the  finger,  and  a  sUce  of  the  bone 
is  to  be  sawn  off.  The  bone  is  to  be  sawn 
from  before  backwards  and  at  right  angles 
to  the  long  axis  of  the  shaft ;  and  not  more 
than  about  half  the  cartilaginous  surface  is 
to  be  removed,  or  the  epiphysis  would  be 
encroached  upon.  The  head  of  the  tibia  is 
then  similarly  cleared,  so  as  to  allow  of  its 
articular  surface  being  sawn  off  just  below 
the  cartilage,  the  section  also  being  kept 
carefully  at  a  right  angle  with  the  shaft  of 
the  bone. 

In  using  the  knife  or  saw  towards  the 
posterior  part  of  the  joint,  care  must  of 
course  be  taken  to  avoid  injury  to  the  pop- 
liteal artery,  which  is  only  separated  from 
the  bone  by  a  small  quantity  of  loose  cellu- 
lar tissue ;  the  best  protection  against  in- 
jury of  the  vessel  being  to  have  the  bones 
thrust  well  upwards  out  of  the  wound. 
An  ordinary  amputation-saw  may  be  used, 
and  the  bones  be  steadied  by  the  hon- 
forceps.     The  pateUa  is  then  removed  and 
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the  diseased  synovial  membrane  dissected 
or  scraped  away ;  after  which  the  bones 
are  to  be  carefolly  adjusted  with  the  cut 
surfaces  in  even  apposition,  the  soft  parts 
brought  together  by  sutures,  a  drainage-tube 
inserted,  and  the  limb  bandaged  to  an  ap- 
propriate spHnt.  All  this  should  be  done, 
and  the  patient  placed  in  bed  with  the  limb 
suitably  supported  and  fixed,  before  the 
anaesthetic  is  discontinued. 

The  operation  has  been  variously  modi- 
fied from  the  description  her©  given.  The 
transverse  incision  may  be  altered  to  two 
lateral  ones  joined  by  a  third  across  the 
front  of  the  joint,  or  a  long  semilunar  flap 
may  be  turned  back  from  the  front  of  the 
joint ;  or  again,  the  operation  has  been 
completed  through  the  lateral  incisions 
alone,  the  patella,  with  the  attachment  of 
the  quadriceps,  being  left  intact  (Jones  of 
Jersey).  Another  method  is  to  saw  through 
the  patella  transversely,  and  turn  each  half 
of  the  bone  up  or  down  with  the  adjacent 
soft  parts ;  the  operation  being  then  com- 
pleted in  the  usual  manner,  the  cut  surfaces 
of  the  patella  are  sutui-ed  together,  the  in- 
teguments adjusted,  and  the  bone  left  in 
position  (Golding-Bird).  The  writer  be- 
lieves, however,  that  in  the  majority  of  cases 
it  is  better  to  remove  the  patella. 

Whatever  method  is  adopted,  the  opera- 
tion should  be  performed  with  antiseptic 
precautions,  and  every  care  taken  to  main- 
tain the  bones  in  accurate  apposition  and 
at  perfect  rest,  so  that  firm  bony  miion  may 
be  obtained.  A  variety  of  splints  has  been 
invented  for  appHcation  after  excision  of 
the  knee.  That  most  commonly  in  use  is  a 
metal  splint  with  foot-piece  for  the  back  of 
the  limb,  to  which  can  be  fixed  a  bracketed 
side  spUnt.  A  short  anterior  splint  for  the 
thigh  is  also  sometimes  a  useful  addition. 
Or  the  limb  may  be  put  up  in  a  paraffine 
or  gypsum  bandage,  enclosing  a  posterior 
light  wooden  spUnt  and  an  anterior  suspen- 
sion rod.  The  splint  and  dressings  should 
be  so  arranged,  that  the  wound  can  receive 
the  necessary  attention  without  disturbance 
to  the  position  of  the  limb. 

The  operation  is  a  severe  one,  and  is 
usually  attended  with  considerable  shock ; 
60  that  in  young  and  irritable  subjects  the 
free  administration  of  opium  is  often  de- 
sirable for  a  few  days  afterwards.  The 
reparative  powers  must  be  assisted  by  a 
Hberal  diet,  as  much  fresh  air  and  sunlight 
as  posssible,  and,  if  needful,  tonics  and 
stimulants.  In  successful  cases  bony 
ankylosis  occurs,  but  is  not  usually  firm 
till  about  six  months  have  elapsed.  When 
the  use  of  the  limb  is  resumed,  a  leather 


splint  streHgthened  by  light  metal  plates 
at  the  back  and  sides  must  be  worn  for 
support,  and  an  addition  must  be  made  to 
the  sole  of  the  boot  to  compensate  for  the 
shortening. 

Excision  of  the  Shoulder.  —  This 
operation  is  practised  chiefly  for  chronic 
joint-disease,  but  may  also  be  appUcable 
to  some  cases  of  severe  injury  of  the  joint, 
such  as  gmishot  wounds  and  compound 
firactures. 

In  injuries  opening  the  shoulder -joint 
and  involving  severe  comminution  of  the 
bones,  it  may  be  possible  to  remove  loose 
fragments  without  sacrificing  the  entire 
head  of  the  humerus  ;  and  it  must  be  borne 
in  mind  in  the  treatment  of  such  cases,  that 
ankylosis  of  the  shoulder  leaves  a  more 
useful  limb  than  usually  results  after  ex- , 
cision  of  this  joint.  Nevertheless,  in  gun- 
shot wounds  and  compound  dislocations, 
if  the  head  of  the  humerus  be  severely 
crushed,  the  complete  excision  of  the  in- 
jured portion  of  bone  may  save  a  long 
period  of  suppuration  and  separation  of 
necrosing  fragments. 

For  disease  of  the  shoulder-joint,  the  re- 
moval of  the  head  of  the  humerus  is  usually 
all  that  is  needful,  for  the  glenoid  cavity  is 
often  only  superficially  affected,  and  may 
be  treated  by  scraping,  or  left  untouched. 
The  condition  for  which  the  operation  is 
most  commonlj^  performed  is  chronic  sup- 
puration of  the  joint,  with  ulceration  of  the 
cartilages  and  caries  of  the  articular  sur- 
face of  the  humerus,  which  has  originated 
either  in  degenerative  synovitis  or  in  chronic 
articular  ostitis. 

Operation. — In  ordinary  cases,  the  joint 
can  be  conveniently  exposed  by  a  long 
straight  incision,  starting  from  the  point  of 
the  acromion  process  (or,  as  preferred  by 
some  operators,  close  to  the  outer  side  of 
the  coracoid  process),  and  passing  down- 
wards over  the  head  of  the  bone  and  a  few 
inches  along  the  shaft.  The  knife  should 
pass  directly  down  to  the  bone,  and  the 
soft  parts,  including  the  long  tendon  of  the 
biceps,  being  held  aside  with  retractors,  the 
hmnerus  should  be  rotated  first  outwards 
and  then  inwards  to  aUow  of  the  division 
of  the  muscles  attached  to  the  two  tubero- 
sities. This  having  been  done,  the  head 
of  the  bone  can  be  protruded  through  the 
wound  and  removed  by  the  saw  to  what- 
ever extent  seems  necessary,  usually  below 
the  tuberosities. 

The  articular  surface  of  the  scapula  should 
then  be  examined,  and,  if  deeply  diseased, 
may  be  removed  by  a  narrow-bladed  saw, 
such  as  is  used  for  dividing  the  neck  of  the 
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femiir,  or  by  strong  cutting-forceps.  This, 
however,  should  be  avoided  if  possible  and 
is  seldom  needful,  for  the  disease  is  mostly 
confined  to  the  head  of  the  humerus ;  but 
any  granulation-tissue  or  diseased  synovial 
membrane  adhering  to  the  glenoid  cavity 
should  be  scraped  away  with  a  Volkmann's 
spoon.  In  this,  as  in  other  excisions,  a  con- 
venient protection  to  the  soft  parts  when 
the  bone  is  being  sawn,  is  a  strong  curved 
steel  director,  made  for  the  purpose,  which 
is  passed  under  the  bone  to  be  divided,  and 
then  turned,  by  means  of  a  hinged  handle, 
with  its  groove  upwards  towards  the  saw. 

If,  however,  the  head  of  the  humerus 
be  much  enlarged,  or  there  be  abscesses  or 
sinuses  which  require  to  be  laid  open,  the 
first  incision  may  be  modified  accordingly. 
For  instance,  a  semilunar  flap  may  be  cut 
through  the  deltoid  over  the  outer  aspect 
of  the  joint,  and  the  operation  completed 
by  the  division  of  the  muscles  attached  to 
the  tuberosities,  and  the  removal  of  the 
head  of  the  bone  in  the  manner  described 
above.  Or  the  joint  may  be  opened  pos- 
teriorly by  an  incision,  starting  from  just 
behind  the  acromion  and  curving  down- 
wards and  outwards,  but  stopping  short  of 
the  bicipital  groove  and  its  tendon,  which 
latter  may  bo  preserved  if  entire,  as  it  sel- 
dom is  in  cases  of  disease. 

For  the  subperiosteal  method  as  prac- 
tised by  M.  Oilier,  a  longitudinal  incision 
is  made  down  to  the  bone  through  the  an- 
terior part  of  the  deltoid,  a  little  behind  the 
cephalic  vein.  The  periosteum,  with  the  ten- 
dons and  other  soft  parts,  is  then  separated 
fi-om  the  bone  by  raspatories  as  low  down 
as  the  section  is  intended  to  be  made  ;  the 
bone  is  then  protruded  from  the  wound  and 
sawn  through. 

The  divided  vessels  having  been  secured, 
and  the  wound  rendered  aseptic,  a  drain- 
age tube  should  be  inserted  and  the  wound 
closed  by  sutures  except  at  its  most  de- 
pendent part.  After  the  dressings  have 
been  applied,  a  pad  should  be  fixed  in  the 
axilla  to  prevent  inward  displacement  of 
the  bone ;  and  when  the  patient  is  up,  the 
arm  must  be  supported  in  a  sling.  In  suc- 
cessful cases  a  very  useful  arm  is  left,  most 
of  the  movements  excepting  abduction 
being  fairly  performed.  The  arm  cannot 
be  raised  above  a  right  angle  to  the  trunk, 
but  the  deltoid  often  regams  considerable 
power  of  lifting  it  from  the  side. 

Excision  of  the  Weist-joint. — This 
operation  consists  in  the  removal  of  the 
articular  surface  of  the  radius  and  ulna,  the 
carpal  bones,  and  the  carpal  ends  of  the 
metacarpal  bones ;  and  is  practised  in  cases 


of  caries  and  suppuration  of  those  joints. 
The  instances,  however,  to  which  this 
operation  is  applicable  are  not  very  numer- 
ous, for,  in  the  majority  of  cases  of  extensive 
disease  of  the  carpus,  the  soft  parts  are  so 
immediately  damaged,  the  tendons  so  matted 
together  or  destroyed,  and  the  suppuration 
so  diffused,  that  there  is  no  prospect  of  ob- 
taining a  useful  hand.  Nevertheless,  con- 
sidering the  importance  of  preserving,  if 
possible,  even  a  somewhat  disabled  hand,  it 
is  worth  while  to  attempt  the  operation 
whenever  there  seems  a  reasonable  proba- 
bihty  of  success ;  and  especially  as  the  re- 
sults obtained  by  the  method  of  operating 
introduced  by  Sir  Joseph  Lister  are  in  suc- 
cessful cases  very  satisfactory.  The  opera- 
tion is  a  tedious  and  somewhat  severe  one, 
requiring  a  long  period  of  subsequent  re- 
pair, and  its  success  will  depend  very  much 
upon  careful  and  constant  attention  to  the 
after-treatment. 

The  method  of  Professor  Lister  is  as 
follows  : — An  Esmarch's  bandage  having 
been  applied,  lateral  incisions  are  made  in 
such  a  manner  as  to  allow  of  the  removal 
of  the  bones  with  as  little  injury  of  the 
tendons  as  possible. 

The  incision  on  the  radial  side  com- 
mences on  the  dorsal  aspect  of  the  radius, 
on  a  level  with  the  base  of  the  styloid  pro- 
cess ;  thence  it  passes  towards  the  inner 
side  of  the  metacarpo-phalangeal  joint  of 
the  thumb,  running  parallel  and  internal  to 
the  tendon  of  the  extensor  secundi  internodii 
polHcis ;  but,  on  reaching  the  radial  border 
of  the  metacarpal  bone  of  the  index  finger, 
it  diverges  at  an  obtuse  angle,  and  is  con- 
tinued downwards  along  the  border  of  that 
bone  for  half  its  length.  In  this  way  the  in- 
cision avoids  on  the  inner  side  the  extensor 
of  the  index  finger,  and  on  the  outer  side 
the  radial  artery  and  the  extensor  of  the 
thumb. 

The  soft  parts  on  the  radial  side  are  next 
carefully  detached,  and  the  tendons  of  the 
extensor  carpi  radiahs  longior  and  brevior 
divided  at  their  insertions.  These,  together 
with  the  extensor  secundi  and  the  radial 
artery,  are  then  pushed  towards  the  radial 
side  and  the  outer  bones  of  the  carpus  ex- 
posed. The  connections  of  the  trapezium 
with  the  adjacent  bones  are  then  severed 
with  the  cutting  forceps,  and  the  soft  parts 
on  the  ulnar  side  of  the  incision  raised  fi-om 
the  carpus  as  far  as  convenient.  The 
ulnar  incision  is  next  made  along  the  sub- 
cutaneous margin  of  the  bone,  extending 
from  two  inches  above  the  styloid  process 
downwards,  between  the  tendons  of  the  ex- 
tensor and  flexor  carpi  ulnaris,  as  far  as  the 
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middle  of  the  fifth  metacarpal  bone.  The 
tissues  on  the  dorsum  are  then  raised 
through  this  incision,  and  the  tendon  of  the 
extensor  carpi  ulnaris  is  cut  close  to  its  in- 
sertion into  the  fifth  metacarpal  bone.  The 
extensor  tendons  of  the  fingers  are  next 
raised  from  the  carpus,  but  not  divided,  and 
the  dorsal  and  internal  lateral  ligaments  of 
the  wrist  divided.  The  anterior  surface  of 
the  ulna  is  now  cleared  by  dissecting  close 
to  the  bone,  the  pisiform  bone  with  the  ten- 
don of  the  flexor  carpi  ulnaris  being  sepa- 
rated from  the  rest  of  the  carpus,  and  the 
hooked  process  of  the  unciform  bone  cut  off 
with  the  bone-forceps.  The  flexor  tendons 
having  thus  been  raised,  the  anterior  liga- 
ments are  divided  and  the  carpal  bones 
extracted  with  sequestrum  forceps.  The 
articular  surfaces  of  the  ulna  and  radius  are 
next  sawn  off,  the  bones  being  pushed  out 
of  the  lateral  wounds,  and  then  the  bases  of 
the  metacarpal  bones  are  removed  by  the 
cutting  pHers. 

The  trapezium  is  now  dissected  out,  care 
being  tsiken  to  avoid  injury  to  the  radial 
artery  and  the  tendon  of  the  flexor  carpi 
radiaHs ;  and  then  the  metacarpal  bone  of 
the  thumb  is  pushed  up  and  its  articular 
surface  cut  off.  Lastly,  the  cartilaginous 
surface  of  the  pisiform  bone  is  removed, 
the  rest  of  the  bone,  if  healthy,  being  left, 
as  well  as  the  hooked  process  of  the  unci- 
form. 

During  the  after-treatment,  besides  at- 
tention to  free  drainage  of  the  wound,  it  is 
most  important  to  keep  up  passive  move- 
ment of  the  fingers,  to  prevent  the  stiffness 
which  would  otherwise  ensue.  Before  the 
commencement  of  the  operation,  and  while 
the  patient  is  under  an  anaesthetic,  the  ad- 
hesions of  the  tendons  which  are  usually 
present  should  be  broken  down  as  far  as 
possible.  Systematic  passive  movement 
of  each  joint  of  the  fingers  should  be  com- 
menced within  a  few  days  of  the  operation. 

Sir  Joseph  Lister  advises  the  use  of  a 
splint  with  a  wedge  of  cork  to  raise  the 
palm  of  the  hand,  so  that  the  fingers  can  be 
exercised  without  removing  the  splint.  As 
the  parts  consolidate,  the  wrist  also  should 
be  moved  and  voluntary  motion  be  en- 
couraged ;  and  when  the  wounds  have  healed, 
an  elastic  bandage  may  be  worn  for  a  term 
to  give  support  to  the  wrist. 

J.  Warrington  Haward. 

JOINTS,  Wounds  of.— A  wound  of  a 
joint  may  have  a  direct  communication 
with  the  surface  of  the  body,  and  be  in  this 
way  exposed  to  contamination  by  particles 
floating  in  the  atmosphere ;  or  it  may  be 


subcutaneous,  and  thus  protected  from  ex- 
ternal influence.  Between  these  two  classes 
of  injury  there  is  a  very  marked  distinction 
— one  which  the  older  surgeons  did  not 
fail  to  recognise,  though  they  attributed 
the  serious  results  of  an  exposed  wound  to 
the  influence  of  the  air  itself,  and  not  to  the 
ferment-causing  particles  with  which  an 
impure  atmosphere  is  loaded.  A  disloca- 
tion is  perhaps  as  good  an  illustration  of  a 
subcutaneous  wound  of  a  joint  as  can  be 
given ;  for  when' this  form  of  injury  is  com. 
plete,  it  often  happens  that  every  ligament 
of  the  joint  is  ruptured,  the  articular  sur- 
faces are  displaced  and  He  in  contact  with 
structures  with  which  they  have  no  natural 
afi&nities,  the  synovial  membrane  is  torn 
and  bleeding,  the  muscles  in  the  neighbour- 
hood are  lacerated,  tendons  displaced,  and 
vessels  and  nerves  often  seriously  damaged. 
Yet,  after  all  this  disturbance  of  a  joint  and 
its  environment;  it  often  happens  that,  fol- 
lowing reduction,  no  acute  inflammation 
occurs,  there  is  no  general  rise  of  tempera- 
ture, and  the  severed  parts  reunite  and 
readapt  themselves  to  their  normal  func- 
tions in  a  marvellously  short  space  of  time. 
Very  different  is  the  result  when  some 
small  instrument  has  penetrated  a  joint, 
and  exposed  the  surface  of  the  delicate 
synovial  membrane  to  the  influence  of  a 
ferment-exciting  or  putrescent  material. 
We  then  have  developed  aU  the  symptoms 
usually  described  under  the  term  acute 
traumatic  arthritis,  but,  perhaps,  more 
correctly  named  septic  arthritis.  A  severe 
sickening  pain  is  experienced  by  the  patient, 
and  the  joint  rapidly  becomes  swollen  and, 
later,  red.  After  some  hours,  when  the 
joint  has  become  distended  with  fluid,  the 
pain  becomes  acute  and  throbbing  in  cha- 
racter, and  severe  constitutional  symptoms 
begin  to  manifest  themselves.  The  tem- 
perature rises  rapidly,  and  the  patient  be- 
comes restless  and  anxious.  He  loses  ap- 
petite and  may  vomit  his  food ;  his  tongue 
becomes  furred,  his  pulse  rapid,  and  his 
urine  scanty  and  high-coloured.  If  the 
communication  with  the  joint  remain  pa- 
tent, the  clear  viscid  synovia,  which  at  first 
escapes,  is  foUowed  by  a  more  watery  fluid 
accompanied  by  flakes  of  lymph,  then  by 
sero-pus,  and  later  by  pus.  When  pus  is 
present  in  the  joint  the  skin  over  it  becomes 
oedematous  and  of  a  more  dusky  red,  and 
the  superficial  veins  become  distended. 
Rigors,  followed  by  a  temperature  of  103°  to 
105°  F.,  and  then  profuse  perspiration,  may 
also  occur,  and  the  patient  is  in  the  greatest 
danger  fi:om  general  septicaemia.  If  relief 
be  not  given  by  free  incisions,  the  distended 
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capsule  yields  at  its  weakest  points,  and  the 
pus  burrows  among  the  muscles  and  in  the 
cellular  tissue  around  the  joint,  tending  to 
make  its  way  towards  the  surface.  Should 
the  patient  escape  death  from  general  pyae- 
mia,  he  will  be  exposed  for  many  months 
to  the  exhausting  influence  of  prolonged 
suppuration  and  its  accompanying  dangers, 
and  at  last  may  recover  with  an  ankylosed 
joint. 

The  pathological  changes  which  take 
place  in  a  joint  thus  injured  are  first  evi- 
dent in  the  synovial  membrane,  which  be- 
comes injected  and  red,  whilst  its  fringes 
are  swollen  and  turgid;  its  surface  soon 
loses  lustre,  and  its  cavity  becomes  filled 
with  a  watery,  opalescent  fluid  containing 
lymph-flakes,  leucocytes,  and  bacteria. 
The  further  progress  of  the  inflammation 
is  characterised  by  the  rapid  growth  and 
intense  vascularity  of  the  synovial  mem- 
brane, which  brings  it  into  strong  contrast 
with  the  slow-growing  oedematous  granula- 
tions present  in  pulpy  disease.  Under  its 
influence  the  cartilaginous  surfaces  become 
quickly  destroyed,  leaving  at  first,  here  and 
there,  isolated  portions  of  apparently  healthy 
cartilage.  The  granulations  developed  in 
the  joint  in  the  later  stages  may  be  coated 
with  a  greyish  lymph,  giving  them  a  sloughy 
appearance,  and  the  interior  of  the  joint 
is  then  bathed  with  pus.  The  ligaments, 
as  the  result  of  the  inflammation,  become 
softened  and,  under  the  influence  of  the 
muscles,  may  give  way  and  aUow  of  dis- 
location. The  cartilage  is  also  in  part  re- 
moved by  granulations  springing  up  from 
the  bone.  For  a  time  the  joint  may  be  an 
abscess-cavity  lined  throughout  with  gra- 
nulations ;  then  these  meet,  interlace,  and 
unite,  becoming  converted  first  into  fibrous 
tissue,  then  into  bone,  as  a  result  of  which 
process  ankylosis  is  effected. 

Not  every  open  wound  of  a  joint  is  followed 
by  the  acute  septic  inflammation  described, 
and  the  milder  type  of  inflammation  which 
frequently  occurs  bears  some  relation  to  the 
nature  of  the  wound  inflicted,  but  depends 
mainly  upon  the  absence  of  infection  by 
impurities  in  the  air  or  on  the  penetrating 
instrument.  It  has  long  been  known  that  a 
clean  incised  wound  may  be  made  into  the 
knee-joint  for  the  purpose  of  removing  a 
loose  cartilage,  and  that,  with  care,  primary 
union  may  be  obtained  and  httle  or  no 
synovitis  follow.  An  even  severer  test  is 
the  operation  devised  by  Ogston  for  knock- 
knee,  wherein  a  narrow  saw  is  introduced 
into  the  knee-joint  and  the  internal  condyle 
sawn  off.  The  joint  becomes  a  receptacle 
for  blood  and  bone-dust,  yet  rarely  inflames 


severely  as  a  consequence.  The  writer  has 
sawn  off  the  internal  condyle  of  both  knees 
of  a  patient  on  the  same  day,  and  the  tem- 
perature during  repair  has  not  risen  above 
100'^  F.  The  free  incision  of  the  knee-joint, 
made  for  the  purpose  of  wiring  a  fractured 
patella,  may  be  also  cited  in  illustration  of 
the  difference  between  an  aseptic  and  septic 
wound  of  a  large  joint.  Lacerated  and 
bullet  wounds  of  joints  are  among  the  most 
serious,  inasmuch  as  primary  union  in 
these  cases  is  almost  impossible,  and  sup- 
puration or  sloughing  of  the  skin-edges 
will  almost  certainly  convey  septic  matter 
to  the  interior  of  the  joint.  The  addition 
of  splintered  fractures,  which  often  com- 
plicate gunshot  injuries,  renders  these  even 
more  dangerous  and  difl&cult  to  treat. 

A  large  wound  of  a  joint  is  not  neces- 
sarily more  grave  than  a  smaller  one,  even 
when  primary  union  cannot  be  obtained; 
for  a  wound  of  considerable  extent  allows 
of  fireer  drainage,  which  is  one  of  the  most 
important  considerations  should  acute  in- 
flammation follow.  When  acute  traumatic 
arthritis  has  set  in,  the  size  of  the  joint 
will  be  found  to  bear  a  definite  relation  to 
the  amount  of  constitutional  disturbance 
excited;  and  when  prolonged  suppuration 
results,  childhood  or  youth  will  bear  the 
strain  better  than  adult  Hfe  or  old  age. 

The  diagnosis  of  a  wound  of  a  joint 
may  be  made  by  noting  the  escape  of  viscid 
synovial  fluid,  by  the  exposure  of  articular 
cartilage,  or  by  the  depth  to  which  a  wound 
over  a  joint  is  found  to  penetrate.  The 
first  sign  alone  is  usually  sufficient,  but  a 
wound  of  a  bursa  in  the  vicinity  may  lead 
to  error,  as  when  the  ligamentum  patellae 
is  partiaUy  divided  and  the  bursa  behind  it 
opened.  Exposure  of  cartilage  requires  no 
comment ;  but  the  advisabihty  of  probing 
a  wound  to  ascertain  if  it  has  penetrated 
the  capsule  is  at  least  doubtfiil,  and  should 
be  performed  with  great  caution.  It  cannot 
be  too  strongly  insisted  upon  that  the  probe 
should  be  disinfected  before  being  used, 
and,  in  the  presence  of  bad  air,  when  no 
spray  is  at  hand,  it  may  be  weU  to  drop 
some  disinfectant  fluid  from  a  sponge  over 
the  wound  during  the  probing,  to  sterihse 
any  air  which  may  tend  to  enter.  If  the 
wound  be  large  and  it  be  a  question  of 
foreign  body  or  splintered  bone,  the  finger, 
first  dipped  in  some  disinfectant  fluid,  is  a 
far  better  instrument  for  determining  the 
nature  of  the  injury  than  any  probe. 

The  treatment  of  wounds  of  joints  de- 
pends largely  upon  their  character  and 
extent,  but,  in  every  case,  it  maybe  msisted 
upon  that  complete  fixation  and  rest  upon 
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a  splint  are  among  the  most  essential  pro- 
visions for  favouring  recovery.  The  form 
of  splint  employed  will  vary  with  the 
practice  of  the  smrgeon,  and  in  simple  cases 
will  matter  little ;  but  the  writer  is  strongly 
of  opinion  that  the  splint,  padding,  and 
bandages  should  be  so  arranged  that,  in  the 
event  of  suppuration,  no  change  need  be 
made.  It  is  well,  therefore,  to  fix  the  limb 
from  the  first  upon  a  metal  splint  lined 
with  waxed  lint  and  secured  with  waxed 
bandages,  that  in  the  event  of  suppuration 
they  may  not  be  soaked  with  discharge,  and 
thus  become  a  hot-bed  of  decomposition. 
A  small,  clean,  incised  wound  will  often 
heal  immediately  under  a  pad  of  lint  dipped 
in  the  old-fashioned  antiseptic — compound 
tincture  of  benzoin.  It  is  advisable,  when 
trusting  to  simple  remedies,  to  place  over  the 
joint  an  ice-bag  or  a  Leiter's  coil  to  lessen 
the  tendency  to  inflammation.  An  incision 
of  larger  size  may  be  brought  together  by 
fine  wire  stitches,  and  a  piece  of  green  pro- 
tective and  carbolised  gauze  dressings  may 
be  applied  over  the  wound ;  these  can  be 
removed  at  any  time  under  the  spray,  for 
the  purpose  of  taking  out  stitches  or  se- 
curing drainage.  Should  the  wound  be 
soiled  at  all  with  dirt,  the  greatest  care 
should  be  taken  in  cleansing  it  with  an 
antiseptic  lotion,  and  in  gently  syringing 
away  any  adherent  particles.  The  wound 
in  this  case  should  only  be  closed  at  the 
upper  part,  the  lower  being  left  open  for 
drainage,  and  antiseptic  dressings  should  be 
employed.  When  it  is  clear  that  the  joint 
has  been  exposed  to  contamination  through 
a  lacerated  or  contused  wound  of  consider- 
able extent,  some  more  thorough  means 
should  be  resorted  to  for  allaying,  as  much 
as  possible,  the  inflammation  which  may 
be  anticipated.  The  joint  should  be  tho- 
roughly syringed  out  with  a  five  per  cent, 
solution  of  carboUc  lotion,  and  counter- 
openings  should  be  made  at  the  most  de- 
pendent spot  on  either  side  of  the  joint  for 
the  insertion  of  drainage-tubes.  The  whole 
should  then  be  covered  with  antiseptic 
dressings,  which  should  be  reapplied  every 
day,  or  whenever  the  discharge  may  have 
soaked  through  them.  The  drainage-tubes 
may  often  be  removed  in  five  or  six  days, 
but,  if  the  discharge  be  profuse,  they  should 
be  retained  until  it  lessens.  In  any  case, 
where  acute  suppuration  with  high  fever 
foUows  a  wound  of  a  joint,  free  and  de- 
pendent incisions  should  be  made  to  allow 
of  the  escape  of  pus. 

There  are  other  cases  of  wounds  of  joints 
where  the  surgeon  cannot  hope  to  save 
the  articulation,  and  in  which  he  will  have 


to  decide  between  excision  and  amputation. 
Extensive  laceration  of  the  soft  parts  around 
an  open  joint  will  generally  caU  for  am- 
putation, but  the  a^e  of  the  patient  has  a 
strong  determining  mfluence  in  many  cases 
where  excision  is  practicable.  It  must  be 
here  remarked,  that  excisions  for  injuries 
of  joints  do  not  run  the  same  even  course 
towards  recovery  that  excisions  for  disease 
may  be  expected  to  follow,  and  this  is 
mainly  due  to  the  lacerated  and  bruised 
tissues  having  already  become  contaminated 
with  living  organisms.  Hence  a  good  deal 
of  suppuration  is  apt  to  follow,  and  the 
surgeon  has  a  difficulty  in  keeping  the 
wounds  sweet.  To  expose  an  old  person  to 
this  exhausting  process  can  never  be  ad- 
visable, and,  therefore,  after  the  middle 
period  of  life,  there  are  few  cases  in  which 
excision  can  be  adopted  in  preference  to 
amputation.  How  far  fractures  compli- 
cating the  wound  will  weigh  on  the  side  of 
amputation  or  excision,  may  sometimes  be 
decided  by  the  position  of  the  joint.  Thus, 
at  the  knee,  should  there  be  much  com- 
minution, after  the  removal  of  the  frag- 
ments it  may  be  impossible  to  adapt  the 
ends  of  bone  so  as  to  obtain  the  necessary 
ankylosis  ;  whereas  at  the  elbow  the  usual 
treatment  after  excision  is  directed  towards 
the  avoidance  of  ankylosis,  and  great  sacri- 
fices of  bone  may  be  made  to  save  the  hand, 
even  though  the  arm  remain  a  flail. 

In  the  general  treatment  of  a  wounded 
joint  there  is  much  that  requires  atten-. 
tion.  The  diet  during  the  early  inflam- 
matory stages  should  be  light,  nutritious, 
and  unstimulating ;  whilst  in  the  later 
stages  stimulants  may  be  freely  adminis- 
tered and  a  Hberal  diet  be  given,  to  support 
the  patient's  strength  whilst  suppuration 
is  proceeding.  In  the  inflammatory  period 
an  effervescing  saline  mixture  is  of  advan- 
tage to  the  patient,  and  in  the  later  stages 
quinine  and  fron  are  of  service ;  but  opium  is 
the  drug  which  gives  the  patient  most  rehef, 
and  is  almost  essential  to  procure  for  him 
the  necessary  rest.  A  hypodermic  injection 
of  a  quarter  or  a  third  of  a  grain  of  morphia 
may  be  given  every  night  till  the  pain  sub- 
sides. Chloral  and  bromide  of  potassium 
may  occasionally  be  used  as  substitutes,  but 
they  are,  as  a  rule,  less  to  be  rehed  upon 
than  opium.  E.  Clement  Lucas. 

JUGULAR     VEIN",     EXTERNAL, 
Venesection  of  the.     See  Venesection. 

JUGULAR  VEINS,  Wounds  of  the, 

may  complicate  homicidal  or  accidental 
injuries  of  the  neck,  or  may  occur  during 


862 


Jugular  Veins,  Wounds  of  the 


operations  upon  tumours,  &c.  Those  of  the 
internal  jugular  are  most  important.  They 
may  prove  fatal  from  the  loss  of  blood,  the 
admission  of  air,  or,  at  a  later  stage,  from 
purulent  infection  through  detached  clots. 
Occasionally,  after  passing  a  tenaculum 
through  both  edges  of  a  small  wound  in 
this  vessel,  surgeons  have  successfully  ap- 
phed  a  hgature  round  a  portion  only  of  its 
circumference.  But  it  is  better  to  pass  an 
aneurism  needle  beneath  the  vein,  and, 
having  surrounded  it  with  a  double  Hgature 
of  silk  or  catgut,  to  tie  one  part  above  and 
the  other  below  the  opening.  There  appears 
to  be  no  danger  from  the  disturbance  of  the 
cerebral  circulation  thus  produced,  and  the 
risk  of  thrombi  being  carried  into  the  cir- 
culation is  very  much  diminished  by  this 
mode  of  treatment.  A  wound  of  the  anterior 
or  external  jugular  vein  usually  requires 
only  the  pressure  of  a  small  pad ;  but,  if  it 
is  made  dm'ing  the  course  of  an  operation, 
it  is  prudent  to  ligature  the  vein  above  and 
below  the  wound.         N.  Davies-Colley. 

JUNKS. — The  junk  proper  consists  of 
a  thin  cushion  measuring,  for  an  adult, 
26  inches  by  15  inches,  stuffed  moderately 
firmly  with  horsehair,  and,  when  new, 
about  2  inches  thick.  To  prevent  displace- 
ment of  the  stuffing  whilst  in  use,  the 
cushion  must  be  sewn  through  or  '  tufted,' 
to  employ  the  technical  term.  The  cover 
is  best  made  of  ticking.  The  cushion  can 
be  strengthened,  if  necessary,  by  longitu- 
dinal strips  of  cane  sewn  into  the  cover  on 
its  outer  side,  and,  thus  made,  forms  a 
strong  splint  for  the  leg,  especially  useful 
in  niilitary  surgery.  The  apparatus  is 
completed  by  the  cover,  which  consists  of 
a  piece  of  strong  calico  or  cloth  ('  loom 
linen  sheeting,'  specially  made  in  Dundee 
for  hospital  purposes,  is  the  best  material), 
measuring  26  inches  by  16  inches.  Two 
cylindrical  pieces  of  stick  or  thick  cane, 
22  inches  in  length  and  1  inch  in  diameter, 
are  sewn  into  the  edges  as  in  an  ordinary 
*  wringing'  contrivance.  The  cover  is  re- 
tained in  position  by  two  straps  or  web- 
bings, encircling  the  whole  apparatus. 

The  leg  is  placed  in  the  junk,  the  lower 
end  of  the  cushion  projecting  a  few  inches 
beyond  the  heel ;  the  cover  is  placed  out- 
side the  cushion,  which  is  then  bent  up  into 
the  form  of  a  trough,  when  completed,  by 
buckling  the  straps.  The  foot  usually  re- 
quires some  support.  This  junk  is  well 
adapted  for  the  treatment  of  sprained  ankle, 
fractured  fibula,  fractures  of  the  leg  with 
much  swelling,  or  as  a  fixation  apparatus 
for  '  first  treatment '  of  fractures,  or  when 


it  is  necessary  to  transport  the  patient.  It 
has  the  disadvantage  of  being  rather  hot, 
and  is  apt  to  get  foul  if  used  for  cases  where 
there  is  much  discharge.  A  pillow  and 
a  piece  of  common  sheeting  make  a  very 
efficient  roll  junk  on  an  emergency. 

The  ordinary  junks  are  merely  flat 
cushions,  measuring  (for  adults)  28  inches 
by  16  inches,  and,  when  newly  stuffed 
with  horsehair,  from  4  inches  to  6  inches 
thick.  They  are  best  covered  with  strong 
ticking  and  should  be  tufted.  These  junks 
are  used  to  keep  Hmbs  raised,  and  are 
usually  placed,  wrapped  in  a  draw-sheet, 
under  the  injured  part,  but  often  are  more 
comfortable  when  placed  beneath  the  mat- 
tress. When  used  for  cases  in  which  there 
is  much  discharge  they  should  be  wrapped 
in  macintosh  sheeting. 

A  special  and  very  useful  form  of  junk 
is  made  in  the  form  of  an  incUned  plane. 
The  side  elevation  (for  an  adult)  should 
have  the  following  measurements  :  Length 
of  base,  24  inches ;  height,  10  inches  at  one 
end,  slopmg.  down  to  3^  inches.  A  conve- 
nient  width  for  the  junk  is  16  inches.  The 
inclined  plane  is  hollowed  ou  t  into  a  trough 
about  half  an  inch  in  depth  n  t  its  shallowest 
part,  and  adapted  a  Httle  to  the  shape  of  the 
leg  and  thigh.  The  junk  is  firmly  stuffed 
with  horsehair  and  covered  with  ticking. 
It  is  admirably  adapted  for  elevating  and 
resting  the  limb  in  cases  of  fractured  patella, 
synovitis  of  the  knee,  &c.  The  patient  must 
be  kept  on  his  back,  and,  in  this  position,  is 
unable  to  bend  the  knee.  A  single  fold  of 
bandage,  passing  over  the  thigh  and  secured 
on  either  side  to  the  junk,  is  sufficient  to 
fix  the  limb.  The  foot  usually  requires  a 
little  support.  The  apparatus  is  also  well 
suited  for  elevating  and  resting  the  arm. 

Stump  junks  are  smaU  pHlows,  stuffed 
with  horsehair  covered  with  ticking,  and 
designed  to  support  and  raise  the  stump 
after  amputation.  If  too  much  stuffed  they 
are  apt  either  to  press  injuriously  on  the 
stump  or  to  allow  the  stump  to  slip  off 
readily.  Many  surgeons  employ  splints 
for  stumps  immediately  after  amputation. 
When  this  is  done,  the  jimk  can  be  fas- 
tened to  the  splint. 

In  using  junks,  of  whatever  shape,  to 
raise  and  support  an  injured  limb,  care 
must  be  taken  to  give  uniform  support  to 
the  whole  of  the  limb.  For  example,  if  the 
leg  alone  is  raised  on  a  junk,  after  an  hour 
or  two  much  discomfort  will  be  felt  from 
the  strain  thrown  on  the  hamstrings.  In- 
judicious arrangement  of  junks  wiU  groatly 
disturb  the  fragments  in  fracture. 

C.  T.  Dent. 
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KANGAROO  TENDON  LIGATURE 

is  prepared  from  the  tail  of  the  kangaroo. 
When  fresh,  the  tendons  may  be  spht  up  to 
any  thickness  required,  and  average  about 
eighteen  inches  in  length.  They  may  be 
preserved  dry  for  any  length  of  time,  or 
kept  in  some  antiseptic  solution.  Before  use, 
they  should  be  soaked  for  at  least  twenty-four 
hours  in  carboUc  solution.  When  soaked, 
they  swell  up  to  about  twice  the  thickness 
they  have  when  dry.  Care  should  be  taken 
that  the  tendons  chosen  for  use  show  no 
longitudinal  spht,  and  that  there  are  no 
nodosities  in  the  course  of  the  ligature. 
This  hgature  is  best  suited  for  tying  arteries 
in  their  continuity.  The  writer  has  used 
them,  with  great  advantage,  for  large  athero- 
matous vessels  in  amputations,  in  cases  of 
varix  and  varicocele,  and  for  the  ligature 
of  the  stump  in  castration.  They  would 
seem  to  be  well  suited  for  cases  of  oophor- 
ectomy and  the  like.  The  knot  should  be 
tied  without  any  jerk  as  firmly  as  may  be 
desired,  and  the  ends  cut  oft"  short.  The 
changes  that  follow  in  the  ligature,  consist 
in  the  sphtting  up  of  the  tendon  into  longi- 
tudinal bands  by  an  infiltration  of  small 
cells.  These  cells  elongate,  and  subsequently 
form  the  walls  of  newly-developing  capil- 
laries, similar  to  those  seen  in  granulation 
tissue.  New  blood-vessels  also,  forming  in 
the  coats  of  the  artery,  pass  out  into  the 
interspaces  of  the  tendon  fibres.  This  is 
the  process  termed  '  organisation  of  the 
hgature.'  The  tendon  itself  sets  up  no 
irritation  whatever,  if  perfectly  aseptic.  It 
disappears  very  much  more  slowly  than  the 
catgut  hgature ;  there  is  no  need,  therefore, 
to  rupture  the  internal  coat  of  the  artery, 
though  such  rupture  in  all  probabihty 
usually  takes  place.  C.  T.  Dent. 

KELOID.  See  Cicatrices,  Patho- 
logical Conditions  of. 

KERATITIS.  /See  Cornea,  Inflamma- 
tion of  the. 

KIDNEY,  Injuries  of  the. — Injuries 
of  the  kidney  are  by  no  means  uncommon, 
both  in  peace  and  war.  They  may  be  classed 
as  '  non-penetrating '  and  '  penetrating.' 

Non-penetrating  Injuries  of  the  Kid- 
ney.— Symptoms  and  Diagnosis. — These 
in  civil  life  are  most  frequently  produced 
by  falls  upon  the  back  or  side,  by  crushes, 


as  in  the  case  of  '  buffer  accidents '  on  the 
railways,  or  by  carriage  accidents  in  the 
streets,  where  the  flarik  is  struck  by  the 
shaft,  or  a  wheel  passes  over  the  waist. 
Cases  are  also  recorded,  in  which  indirect 
violence  has  caused  rupture  of  the  organ. 
Thus,  falls  upon  the  buttock  have  been 
known  to  cause  a  tear  of  the  kidney  by  the 
severe  jarring  induced.  These  and  similar 
kinds  of  violence  will  produce,  without  any 
external  wound,  every  degree  of  damage, 
from  a  slight  bruise  or  tear  in  the  cortex 
to  complete  pulping  of  the  whole  organ. 

Symptom^s  (Objective). — A  bruise  or 
laceration  of  the  kidney  fi-om  non-pene- 
trating violence  to  the  side  is  recognised, 
in  the  first  place,  by  the  appearance  of 
blood  in  the  urine.  This  blood  is,  as  a 
rule,  thoroughly  mixed  with  the  voided 
urine,  which  varies  in  colour  from  shght 
'  smokiness '  to  bright  red,  and,  unless 
poured  out  in  great  amount,  does  not  form 
clots.  WTien  very  abundant  the  latter  are 
produced  freely,  and  may  even  completely 
prevent  the  passage  of  the  remaining  blood 
and  urine  through  the  ureter  or  urethra. 
These  symptoms,  together  with  the  history 
and  the  presence  of  bruising  of  the  soft 
parts,  win  often  be  enough  for  a  diagnosis. 
But  there  will  occasionally  be  felt,  besides, 
a  fulness  in  the  flanh  corresponding  to 
the  situation  of  the  kidney.  This  may 
appear  immediately  after  the  injury,  and, 
in  such  a  case,  will  be  due  to  the  out- 
pouring of  blood  from  the  wounded  organ, 
either  into  the  areolar  tissue  external  to 
it,  or  under  the  capsule  external  to  the 
surface  of  the  kidney,  or  into  the  dis- 
tended pelvis,  the  ureter  being  blocked  by 
clot  or  bruise ;  in  the  latter  case  the  haema- 
turia  will  quickly  cease.  If  the  fulness 
make  its  appearance  a  Httle  later,  after  the 
lapse  of  some  hours,  it  is  more  likely  to  be 
urine  eflfased  in  the  same  regions,  though 
it  may  still,  possibly,  be  blood.  Bleeding 
from  a  moderate  injury  to  the  cortex  soon 
ceases,  as  a  rule,  so  that  the  amount  of  blood 
efiEused  wiU  probably  not  be  sufficient  to 
form  a  sweUmg  in  the  loin,  perceptible  to 
the  fingers.  But  if  the  peritoneal  aspect 
of  the  organ  be  torn,  there  will  usually  be 
more  or  less  blood  poured  out  into  the 
abdominal  cavity,  which  will  be  perceptible 
or  not  by  palpation  and  percussion  in  dif- 
ferent positions  of  the  body,  according  to 
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its  amount.  If  abundant,  the  dulness  will 
be  quite  apparent,  and  the  diagnosis  will  be 
aided  by  the  weakness  and  pallor  due  to 
loss  of  blood.  If  the  effased  fluid  in  this 
case  were  urine,  neither  of  these  last  two 
symptoms  would  be  present,  and  the  pa- 
tient might  continue  to  improve  in  strength 
and  colour  as  the  effusion  increased,  until 
possibly  peritonitis  set  in  with  its  usual 
symptoms.  Besides  these  symptoms,  wounds 
of  the  kidney  have  been  observed  to  pro- 
duce retraction  of  the  testicle  and  fre- 
quency of  desire  to  micturate,  but  this  is 
not  invariably  the  case. 

The  subjective  phenomena  usually  no- 
ticed with  injury  to  the  kidney  are,  first, 
shocJc,  although  this  is  due  more  to  the 
violence  to  the  parts  around  than  to  the 
renal  lesion.  As  is  pointed  out  under 
Kidney,  Surgery  of  the,  there  may  be  little 
or  no  shock  observed  in  those  cases  where 
the  injury  is  limited  to  the  kidney  alone. 
Next  in  order  comes  pain,  that  complained 
of  being  usually  of  a  dull,  aching  character, 
increased  to  a  sharp  '  stitch,'  perhaps,  by 
deep  inspiration  or  exertion  of  the  abdo- 
minal muscles.  But  most  characteristic  of 
all  is  great  tenderness  on  palpation  in  the 
situation  of  the  kidney.  This  tenderness, 
taken  in  conjunction  with  the  other  symp- 
toms enumerated,  leaves  no  doubt  as  to  the 
diagnosis.  But  in  some  cases  a  clot  may 
form  in  the  ureter  and  prevent  the  passage 
of  blood  into  the  bladder,  the  urine  first 
drawn  off  having  perhaps  a  trace  of  blood, 
but  that  subsequently  voided  being  clear. 
Here,  however,  the  patient  will  almost  cer- 
tainly show  aU  the  evidence  of  the  condition 
known  as  renal  colic,  which  in  itself  is  very 
characteristic.     See  Eenal  Colic. 

Diagnosis. — In  forming  a  diagnosis  in 
these  cases,  we  are  most  concerned  to 
know,  in  the  first  place,  whether  the  blood 
seen  in  the  urine  comes  really  from  the 
kidney,  bladder,  or  urethra;  and  next,  to 
what  extent  the  kidney  is  damaged  if  it 
be  the  source.  Blood  derived  from  the 
bladder,  unlike  that  coming  from  the 
kidney,  is  not  usually  thoroughly  mixed 
with  the  urine  (although  sometimes  per- 
fectly so),  and  shows  clots,  or  varies  in 
the  amount  seen  in  the  stream  during  mic- 
turition. At  the  end  of  the  act  there  is 
usually  some  apparently  pure  blood  passed, 
and  often  with  much  pain  and  straining, 
owing  to  the  difficulty  in  forcing  the  clots 
through  the  urethra.  If  the  bladder  be 
ruptured,  the  blood  may  come  away  almost 
pure  and  unclotted,  but  the  power  of  the 
bladder  is  gone.  Blood  derived  from  the 
urethra,  on  the  other  hand,  is  usually  passed 


pure  at  the  beginning  of  micturition,  and  is 
followed  by  clear  urine  producing  little  or 
no  pain.     See  HiEMATURiA. 

Wounds  of  Pelvis. — That  the  pelvis  of 
the  kidney  may  be  wounded  by  non-pene- 
trating injuries  independently  of  the  kidney 
is  proved  by,  at  least,  two  cases ;  but  the 
author,  after  careful  search,  is  im.able  to 
find  any  others  recorded  in  home  or  foreign 
Hterature.  The  first  case  was  reported  bj 
Mr.  C.  Hawkins ;  the  next  occiured  in  the 
practice  of  Mr.  Vincent,  of  St.  Bartholo- 
mew's Hospital.  In  both,  the  pelvis  was 
injured  by  the  same  kind  of  violence — viz. 
a  cart-wheel  crush — and  both  died  about  ten 
weeks  later  from  spurious  hydronephrosis 
or  urinary  abscess.  By  this  is  meant  an 
effusion  of  urine  into  the  post-peritoneal 
tissues,  with  the  formation  of  a  distinct  sae 
limited  by  plastic  inflammation.  The  symp- 
toms were  practically  the  same  as  those  of 
ruptured  ureter  (vide  infra).  The  nature 
of  the  case  was  not  recognised  during  life  ; 
but  after  death,  in  both  instances  perfora- 
tions of  the  anterior  wall  of  the  renal  pelvis, 
leading  into  the  newly-formed  sac,  were 
found. 

Wounds  of  Ureter. —  The  only  case 
known  to  the  writer  in  which  a  positive 
diagnosis  could  be  made,  during  life,  of 
injury  to  the  ureter  alone  from  a  non- 
penetrating injury,  is  that  of  a  child  lately 
under  his  care  in  University  College  Hos- 
pital. This  patient,  a  boy  of  three  years 
and  eight  months,  was  run  over  by  a  cab 
in  August  1884,  the  wheel  passing  across 
just  above  the  right  iliac  crest,  and  leaving 
extensive  bruising  of  the  parietes.  At  first 
nothing  was  to  be  made  out  but  this  bruis- 
ing and  some  hardness  of  the  side ;  then, 
some  days  later,  a  swelling  with  all  the 
characters  of  hydronephrosis  was  felt  on 
the  right  side.  This  was  aspirated,  and  forty- 
five  ounces  of  fluid  were  drawn  off  with  all 
the  characters  of  urine,  but  containing  (as 
was  to  be  expected  of  urine  secreted  under 
pressure),  only  a  small  percentage  of  urea, 
(0*5  per  cent.) ;  it  also  contained  albumen. 
This  aspiration  was  repeated  on  six  occa- 
sions at  intervals  of  about  a  week,  with  prac- 
tically the  same  result.  The  symptoms  upon 
which  the  diagnosis  was  based  were — first, 
the  nature  and  position  of  the  injury,  then 
the  absence  of  severe  shock,  then  the  pre- 
sence of  two  small  worm-like  clots  in  the 
urine  first  passed,  not  followed  by  any 
bleeding,  and  lastly  the  formation  of  a 
fluctuating  tumour  in  the  renal  region,  dull 
on  percussion,  of  a  distinctly  rounded  form, 
with  the  liver  above  and  the  colon  in  front 
of  and  internal  to  it ;  finally,  by  the  result  of 
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the  exploratory  aspiration,  which  gave  exit 
on  each  occasion  to  fluid  with  all  the  cha- 
racters of  urine  and  a  definite  amount  of 
urea.  This  urea  was  present  in  very  small 
amount  so  long  as  the  sac  was  a  closed  one, 
but,  as  soon  as  a  drain-tube  was  introduced 
and  the  fluid  allowed  to  drain  off  with- 
out any  obstruction,  the  percentage  rose  to 
1-7  for  many  days.  Here  the  writer  proved 
the  accuracy  of  his  diagnosis  by  excising 
the  kidney,  which  at  once  arrested  the 
flow  and  relieved  the  child  from  all  his  dis- 
tressing symptoms.  In  this  case  the  m-ine 
was  poured  out  into  the  areolar  tissue  be- 
hind the  peritoneum,  and  there  formed  a 
large  sac  for  itself,  bomided  by  plastic  in- 
flammation. The  wound  of  the  ureter  ap- 
pears to  have  been  not  far  below  the  pelvis 
of  the  kidney,  the  lower  end  of  which  was 
found,  on  excision,  to  be  covered  with 
granulations  and  phosphatic  matter.  The 
pelvis  was  healthy.  The  urine  might, 
m  another  case,  be  poured  out  into  the 
abdomen,  being  limited  by  lymph  to  a 
definite  sac,  or  the  torn  end  might  be  closed 
by  clot  or  plastic  material  and  the  pelvis 
of  the  kidney  be  distended;  or,  finally, 
the  last  condition  might  be  produced  by 
simple  bruising  of  the  ureter,  without  de- 
struction of  its  continuity.  A  case  very 
like  the  above  was  recorded  in  1843  by 
Stanley,  but  the  patient  recovered,  and  a 
positive  diagnosis  was  impossible.  These 
are  the  only  instances  known  to  the  author 
of  injury  to  the  ureter  alone. 

Penetrating  Injuries  of  the  Kidney. 
But  the  kidney  may  also  be  injured  by 
direct  violence  penetrating  through  the 
surface  of  the  body,  and  many  interesting 
cases  of  the  kind  are  to  be  found,  especially 
in  the  records  of  military  surgery.  Thus, 
it  has  been  sHt  from  top  to  bottom  with 
one  or  other  form  of  sharp  instrument,  as 
well  as  punctured  by  bayonets,  lances,  and 
swords.  The  wound  in  the  flank  has,  in 
some  cases,  allowed  the  kidney  to  be  forced 
out  on  the  surface  in  the  act  of  coughing. 
In  many  of  these  cases  there  was  little 
or  no  constitutional  disturbance,  and  the 
patient  recovered  quickly  after  replacement 
or  removal  of  the  protruded  kidney.  Again, 
the  organ  has  been  wounded  by  bullets 
either  passing  quite  through  it  or  lodging 
in  its  substance,  recovery  in  each  case  being 
frequent.  Any  of  these  injuries  may  im- 
plicate either  the  proper  renal  tissue  alone, 
the  pelvis,  or  the  ureter  alone ;  and  the 
symptoms,  prognosis,  and  treatment  wiU 
vary  accordingly  in  each  case. 

The  difiiculties  in  the  diagnosis  and  pro- 
gnosis of  penetrating  wounds  of  the  kidney 
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are  usually  smaller  than  in  the  case  of 
non-penetrating  wounds  of  that  organ. 
We  have  in  the  first  place  the  direction 
of  the  wound  and  the  nature  of  the  weapon 
to  guide  us.  For  a  simple  uncomplicated 
wound  of  the  healthy  organ  to  take  place, 
it  can  only  be  reached  over  a  limited 
area  in  the  loin  just  below  the  ribs,  and 
then  only  in  its  lower  portion.  Except 
here,  no  penetrating  wound  can  reach  the 
kidney  without  producing  a  lesion  of  far 
more  important  parts,  which  will  mask  the 
renal  mischief.  Then  the  amiount  of  blood 
effused  immediately  on  receipt  of  the  in- 
jury wiU  aid  the  diagnosis ;  bleeding  firora 
the  kidney  being  usually  very  firee  for  a 
short  time,  but  soon  ceasing  altogether. 
Kenal  blood  in  the  urine,  passed  per 
urethram,  is  an  almost  constant  symptom 
from  the  very  first  in  all  these  cases ;  but 
this  bleeding  may  be  so  free  as  to  give  rist. 
to  clots  in  the  ureter  or  bladder,  with  all  the 
intense  suffering  of  renal  cohc  or  urethral 
dysuria  respectively.  See  Kenal  Colic. 
Retraction  of  the  testicle  and  increased 
frequency  of  micturition  are  often  marked 
symptoms  in  these  injuries.  The  pain  in 
an  uncomphcated  case  will  be  but  an  un- 
certain guide ;  but,  on  the  other  hand,  we 
may  be  able  to  see  the  organ,  which  has 
often  been  partially  or  completely  prolapsed 
through  the  wounds  in  the  soft  parts.  As 
to  shocli  after  penetrating  wounds,  it  may 
or  may  not  be  present,  depending  as  it  does 
rather  on  the  effects  of  the  wound  upon 
the  neighbouring  structures  than  upon  the 
kidney  itself. 

It  may  be  conveniently  noted  here,  that 
we  are  not  to  expect  urine  to  flow  from  the 
first  out  at  the  lumbar  wound,  when  the 
kidney  has  been  damaged.  As  a  rule  this 
has  not  been  observed  for  several  days,  or 
even  in  some  recorded  cases  for  weeks  after 
the  injury.  In  some  cases  again,  urine  does 
not  appear  at  all  in  the  external  wound. 
But  in  those  instances  in  which  the  latter 
does  not  heal  kindly,  urine  usually  makes 
its  appearance  at  about  the  same  time  that 
suppuration  becomes  fi'ee  in  cases  not 
completely  aseptic  —  viz.  about  the  fifth 
day  or  so.  Having  once  commenced  to 
escape  from  the  lumbar  wound,  it  may 
continue  to  flow  for  an  indefinite  time, 
amounting  to  months  or  years.  But  it 
may  be  stated  generally,  that  penetrating- 
wounds  of  the  kidney  through  the  loin 
have  usually  a  great  tendency  to  heal. 
Indeed,  this  is  often  one  of  the  most  serious 
points  about  them  ;  for,  if  there  be  any 
suppuration,  inflammatory  swelling  is  apt 
to  diminish  or  even  completely  arrest  the 
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flow  of  the  urine  down  the  ureter,  and  thus 
the  only  mode  of  escape  for  the  products 
of  inflammation  and  the  secretion  is 
through  the  wound.  If,  then,  the  latter 
close,  there  are,  as  a  rule,  the  most  severe 
constitutional  disturbances  —  fever,  anor- 
exia, insomnia,  &c. — lasting  until  either 
the  wound  has  burst  open  again  or  has 
been  re-opened  by  operation.  This  point 
ought  never  to  be  lost  sight  of,  as  it  wiU 
materially  influence  the  question  of  trying 
to  make  a  permanent  urinary  fistula  in 
the  loin  in  preference  to  performing  an 
early  nephrectomy,  which  in  many  cases 
woifld  be  attended  with  less  risk  than 
usually  follows  tedious  suppuration  here. 

Treatment  qf  Injuries  of  the  Kidney. 
This  will  depend  upon  whether  the  in- 
juries are  ^penetrating  or  non-penetrating , 
recent  or  suppurating.  In  the  case  of 
penetrating  wounds,  as  they  will  probably 
be  either  incised,  punctured,  or  buUet 
wounds,  the  earliest  danger  will  be  haemor- 
rhage. This  may  often  be  controlled  by 
the  application  of  firm  pressure  by  the  hand 
or  bandage,  with  the  addition  of  the  ice- 
bag.  Bleeding  fi-om  the  arm,  until  syncope 
has  been  produced,  has  also  been  resorted 
to  with  the  best  results  in  healthy  plethoric 
individuals.  Then,  the  hypodermic  in- 
jection of  ergot  and  firee  doses  of  gallic 
acid  should  be  tried.  If,  however,  one 
or  more  of  the  larger  branches  about  the 
hilus  is  wounded,  and  neither  pressure, 
cold,  nor  internal  styptics  are  sufficient, 
there  is  little  doubt  that  the  proper  course 
to  pursue  is,  to  enlarge  the  wound  in  the 
soft  parts  and  seek  for  the  bleeding  vessel. 
If  this  be  not  easily  found  and  secured,  it 
is  best  to  include  the  whole  pedicle  in  one 
ligature  and  remove  the  kidney.  See 
Nephrectomy.  Cases  intermediate  be- 
tween these  two  may  be  treated  by  plug- 
ging the  wound  with  some  antiseptic  dress- 
ing, as  iodoform  or  salicylic  wool,  with  firm 
external  bandaging  and  cold.  The  whole 
treatment,  from  beginning  to  end,  should  be 
conducted  on  the  strictest  antiseptic  prin- 
ciples. In  those  instances  in  which  the 
organ  is  prolapsed  through  the  side  as  well 
as  wounded,  if  seen  at  once  it  may  be 
replaced  after  careful  cleansing,  and  some 
such  cases  have  recovered  perfectly.  But 
if  it  have  been  long  prolapsed,  strangulated, 
and  rendered  thoroughly  foul,  or  otherwise 
seriously  damaged,  there  ought  to  be  no 
hesitation  about  its  immediate  removal 
after  ligature  of  the  pedicle. 

In  the  case  of  non-penetrating  injury 
to  the  kidney,  the  immediate  treatment  will 
be  essentially  the  same  as  the  above  in  the 


milder  forms  ;  but  when  severe,  the  surgeon 
is  justified  in  waiting  longer  before  re- 
sorting to  operation  on  the  organ,  in  view 
of  the  greater  uncertainty  in  diagnosis. 
But  here,  too,  where  injury  to  the  peri- 
toneum and  other  organs  seems  impro- 
bable, and  the  patient  is  bleeding  slowly 
to  death  through  his  ureter  or  into  the 
perinephral  tissues,  if  other  means  have 
failed  the  surgeon  will  be  justified  in 
cutting  down  and  removing  the  torn  kidney. 
In  addition  to  the  local  treatment  of  the 
renal  wound,  another  condition  depending 
upon  the  hsematuria  will  require  careful 
attention,  and  that  is  the  formation  of  clots 
in  the  bladder.  This  is  often  a  source  of 
much  suffering  and  some  danger ;  the  clots 
may  be  too  large  to  pass  out  by  the  urethra, 
and  in  their  attempt  to  do  so  they  act  as 
a  valve  and  completely  prevent  the  escape 
of  urine.  The  latter  then  goes  on  accumu- 
lating to  an  enormous  extent,  and  causes 
most  acute  suffering.  Any  endeavour  to 
relieve  the  bladder  by  an  ordinary  catheter 
fails  in  most  cases,  from  clogging  of  the  in- 
strument at  the  outset.  In  the  female,  the 
urethra  may  be  dilated  in  the  usual  way, 
and  the  clots  extracted  through  a  speculum. 
But  in  the  male,  washing  out  should  be 
avoided,  as  the  injected  water  will  increase 
the  distension  and  will  not  return.  The 
use  of  Bigelow's  large  catheters  and  suction 
bottle  will,  probably,  in  the  future  supersede 
all  other  active  treatment  for  the  adult. 
The  pelvis  should  be  weU  raised  while 
this  is  being  used,  so  as  to  throw  the  clots 
well  back  from  the  neck  of  the  bladder. 
By  this  suction-method  the  writer  has 
lately  succeeded  in  removing  large  clots, 
otherwise  impossible  to  evacuate.  If  all 
means  fail,  we  must  only  wait  for  the  soften- 
ing of  the  clots,  and  endeavour  to  relieve 
the  suffering  in  the  meantime  by  anodynes, 
with  hot-air  baths  to  diminish  the  flow 
of  urine  from  the  kidneys.  The  clots 
will  usually  break  down  in  the  course 
of  a  day  or  two,  the  relief  being  then 
speedy. 

It  should  never  be  forgotten  that  bleed- 
ing from  the  kidney,  with  or  without  ex- 
ternal wound,  may  be  made  to  return,  days 
or  weeks  after  it  has  ceased,  by  over-excite- 
ment of  the  organ,  such  as  the  use  of 
strong  drinks  or  fluids  which  throw  much 
work  on  its  excretory  functions. 

The  treatment  of  suppurating  pene 
trating  wound  of  the  Mdney  will  depend 
upon  the  extent  of  the  injury  in  a  great 
measure.  If  diagnosed  to  be  moderate  in 
degree  its  eventual  closure,  if  kept  aseptic 
and  carefully  drained,  may  still  be  hoped  for, 
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and  this  line  of  treatment  should  be  tried. 
But  as  a  rule  the  external  womid  tends  to 
close  long  before  the  urine  has  returned  to 
its  normal  route  down  the  ureter,  if  it  ever 
does  this  at  all.  This  tendency  to  closure 
of  the  wound  is  most  troublesome  if  the 
ui'eter  be  impervious,  and  often  leaves  the 
surgeon  but  little  choice  as  to  his  line  of 
action  eventually.  Increasing  experience 
points  to  tho  conclusion  that  it  would  be 
well  to  perform  nephrectomy  early  in  such 
cases — that  is,  so  soon  as  there  appears  to  be 
no  reasonable  hope  that  the  closure  of  the 
wound  will  be  permanent.  But  in  cases  of 
extensive  injury,  where  suppuration  has 
commenced,  nephrectomy  should  be  under- 
taken very  early  if  the  patient's  condition 
be  otherwise  satisfactory.  Here  we  can 
hardly  hope  for  proper  repair  of  the  organ, 
and  the  risks  of  prolonged  suppuration, 
with  decomposition  of  urine,  in  this  region 
are  very  great. 

The  treatment  of  suppurating  non- 
penetrating wounds,  which  are  rarer,  but 
which,  when  met  with,  indicate  very  grave 
lesions  of  the  organ,  probably  associated 
with  extravasation  of  blood  and  urine 
around,  is  a  most  difficult  question  to  de- 
termine. In  these  cases,  free  antiseptic 
incision  and  drainage  appear  the  proper 
means  to  take ;  but  on  incising,  the  organ 
should  be  carefully  examined  with  the 
fingers,  and  if  much  injured  it  should  be 
removed  immediately.  This  will  at  once  do 
away  with  the  risks  of  bleeding  and  reduce 
the  amount  of  decomposition,  and  will  not 
add  very  materially  to  the  shock.  The 
treatment  of  bullet  wounds  of  the  kidney 
must  be  conducted  upon  the  same  principles 
which  guide  us  in  dealing  with  punctured 
wounds  of  the  organ.  But  an  element  of 
danger  is  often  met  with  here  not  pre- 
sent after  ordinary  penetrating  wounds — 
namely,  the  presence  of  a  foreign  body. 
This  is  either  the  bullet,  a  fragment  of  a 
rib,  or  some  material  carried  with  the 
bullet  in  its  course,  such  as  a  portion 
of  clothing.  Now,  if  this  is  left  in  situ, 
we  ina,j  usually  look  forward  to  very  pro- 
longed suppuration.  It  is  therefore  better 
to  anticipate  this  by  extraction,  if  possible, 
of  the  fo¥sign  body,  and  in  seeking  for  it  we 
must  not  shun  free  incision  either  into  the 
soft  parts  or  the  kidney  itself  if  necessary. 
But,  if  the  kidney  have  been  much  dis- 
organised by  the  projectile,  and  extensive 
suppuration  have  been  the  result,  it  wiU 
probably  subject  the  patient  to  less  risk  to 
remove  the  kidney  early,  than  to  leave  the 
foreign  body  to  be  thrown  off  by  disintegra- 
tion, and  the  wound  to  granulate  up.   Cases, 


however,  are  on  record  where  buUets  have 
passed  into  or  through  the  kidney,  making 
a  clean  wound,  which  has  healed  up  with- 
out any  complication.  Also,  foreign  bodies 
driven  into  the  organ  by  a  bullet  have,  in 
certain  cases,  after  a  time  passed  down  the 
ureter  and  out  per  urethram. 

The  treatment  of  wounds  or  rupture  of 
the  pelvis  or  v/reter  will  be  the  same  in 
most  cases — i.e.  repeated  aspiration  from 
behind,  until  we  have  convinced  ourselves 
of  the  nature  of  the  tumour  by  an  analysis 
of  the  fluid,  especially  its  percentage  of  urea 
if  any,  and  until  we  have  satisfied  our- 
selves as  to  the  soundness  of  the  opposite 
kidney  by  a  careful  daily  examination  of 
the  urine  passed  from  it.  (See  Lancet^ 
January  17,  1885.)  If  the  kidney  on  the 
damaged  side  show  any  signs  of  ceasing  to 
secrete,  we  must  wait ;  but  if  not,  we  may 
try  antiseptic  drainage  from  the  loin.  This, 
however,  from  the  evidence  of  recorded 
cases,  seems  a  very  unsatisfactory  proceed- 
ing where  a  healthy  organ  is  being  dealt 
with,  on  account,  among  other  things,,  of 
the  iDlocking  of  the  drainage  opening  by 
phosphatic  concretions  and  grave  constitu- 
tional disturbance  consequent  thereon ;  and 
sooner  or  later  it  will  be  necessary  to  re- 
move the  kidney  itself  in  most  cases. 

Arthur  E.  Barker. 

KIDNEY,  Surgery  of  the.  —  The 
surgery  of  the  kidney  includes  the  con- 
sideration of  two  great  groups  of  con- 
ditions— viz.  injuries  and  diseases  of  the 
organ,  which  will  be  considered  severally 
under  special  headings. 

A  great  variety  of  injuries  to  the  kidney 
has  been  described,  but  these  have  for  the 
most  part  been  associated  with  damage  to 
other  besides  the  renal  structures,  and  the 
phenomena  observed  in  connection  with 
them  have  been  complicated.  When  simple 
and  uncomplicated,  injuries  to  the  kidney 
are  not  so  serious  as  has  usually  been  sup- 
posed, the  chief  dangers  being,  first,  haemor- 
rhage ;  second,  extravasation  and  suppura- 
tion, with  aU  its  attendant  risks  of  septic 
infection  and  exhaustion.  Shock  has  been 
purposely  put  last  of  all,  for  it  is  a  mistake 
to  suppose  that  wounds  of  the  kidney  alone 
are  necessarily  followed  by  much  shock; 
this  is  not  so.  The  organ  has  frequently 
been  punctured,  slit  open,  or  otherwise 
wounded,  without  any  notable  effect  upon 
the  patient's  nervous  system ;  it  has  even 
been  removed  without  an  anaesthetic,  and 
the  operation  has  given  rise  to  httle  or 
no  suffering  or  general  distm-bance  in  the 
patient's  system.    It  is  rare,  however,  for 
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injury  to  reach  the  kidney  exclusively, 
and  when  the  peritoneum,  intestine,  liver, 
spleen,  or  nerve-plexuses  and  vessels  of  the 
neighbourhood  are  involved  in  the  same 
violence,  then  it  is  that  the  severe  shock 
is  seen  so  frequently,  and  erroneously  attri- 
buted to  the  damage  to  the  kidney. 

Haemorrhage  also,  though  it  is  one  of 
the  great  dangers  after  wounds  of  the  renal 
tissues,  is  not  necessarily  severe,  as  is 
often  supposed,  even  when  the  injury  is 
extensive.  It  is  only  when  some  of  the 
larger  vessels  towards  the  hilus  of  the  organ 
are  diAdded,  that  great  bleeding  is  inevitable. 
This  has  been  shown  over  and  over  again, 
as  well  by  accident  as  when  incisions  have 
been  made  into  the  organ  in  the  living  sub- 
ject ;  the  bleeding,  as  the  writer  has  seen  in 
some  of  his  own  cases,  and  also  in  several  in 
the  practice  of  others,  has  been  free  for  the 
moment,  but  has  ceased  very  quickly  either 
spontaneously  or  on  a  Httle  pressure.  It  is 
otherwise,  of  course,  when  any  of  the  larger 
renal  vessels  are  torn,  especially  the  veins  ; 
but  even  then,  firm  pressure  and  the  apph- 
cation  of  cold,  with  ergot  or  galhc  acid  in- 
ternally, will  often  arrest  the  bleeding.  It  is 
important  to  remember  this  tolerance  of  the 
renal  tissues  to  injury ;  it  will  encourage  us, 
on  the  one  hand,  to  await  patiently  in  cer- 
tain cases  the  efforts  of  nature  for  the  repah' 
of  injuries  to  the  organs,  and,  on  the  other, 
it  will  stimulate  us  to  undertake,  in  speci'al 
instances,  the  local  treatment  of  severe 
lesions  more  promptly  and  fearlessly  than 
has  yet  been  done. 

As  has  been  noted  of  bleeding,  so  it 
may  be  said  of  extravasation  of  urine,  that 
in  uncompUcated  cases  of  moderate  injury 
to  the  organ,  this  is  not  a  certain  o^  even 
frequent  consequence.  Slight  bruises, 
lacerations,  or  incisions  of  the  organ  usu- 
ally heal  rapidlj^  without  the  pouring  out 
of  urine  to  any  dangerous  extent,  and  even 
in  severe  lesions  this  is  not  always  a 
prominent  factor.  When  either  the  pelvis 
or  ureter  is  torn,  urine  may  continue  to  be 
secreted  into  the  post-peritoneal  tissues 
without  any  immediate  danger  to  life,  the 
fluid  being  aseptic  and  of  a  non-irritating 
character  when  the  organ  is  healthy. 
Effused  into  the  peritoneum,  it  is  usually 
followed  by  peritonitis,  but  not  of  an  in- 
evitably fatal  form,  as  it  may  become 
limited  by  lymph  and  so  form  a  sac,  within 
which  it  is  ahnost  harmless. 

Again,  suppuration  rarely  foUows  sim- 
ple and  uncomphcated  wounds  of  the 
kidney  of  moderate  degree,  and  is  only 
seen  when  a  patient  survives  the  severest 
lesions,  and  there  is  an  abundant  effusion 


of  blood  and  m:ine  around  the  organ.  It  is 
not  necessarily  a  very  dangerous  compHca- 
tion,  if  promptly  dealt  with  on  antiseptic 
principles.  It  is  more  likely  to  follow  upon 
lacerations  or  contusions  of  the  renal  sub- 
stance than  upon  incised  wounds,  whereas 
the  latter  bleed  more  freely  but  are  less 
Hable  to  suppuration.  The  form  of  in- 
jury most  likely  to  be  followed  by  pus- 
formation  is  wound  by  a  bullet,  and,  as  a 
matter  of  fact,  in  most  cases  where  such  a 
lesion  has  not  proved  fatal  at  once,  suppura- 
tion has  been  free  and  prolonged. 

In  disease  the  same  tolerance  of  change 
is  noticed  in  the  kidneys.  So  long  as  one 
organ  remains  fairly  healthy,  the  other  maj^ 
be  extensively  affected  before  it  makes  any 
serious  difference  to  the  economy.  It  may 
be  the  seat  of  new  growth,  a  stone,  pyone- 
phrosis or  hydronephrosis  or  a  tubercular 
deposit,  and  yet  the  patient  may  go  on  for 
a  considerable  time  without  any  serious 
e\ddence  of  constitutional  derangement. 
Indeed  it  is  remarkable  how  much  both 
kidneys  may  be  damaged  without  interfer- 
ing with  the  general  sj- stem,  pro\'ided  parts 
of  the  organ  remain  soimd.  From  these 
considerations,  as  well  as  from  the  facts 
recently  collected  fr-om  the  experience  of 
operations  upon  the  organ  and  its  removal, 
we  may  gather  that  the  kidney,  though  an 
organ  of  much  importance,  is  not  so  easily 
embarrassed  in  its  functions  by  mechan- 
ical disturbance  or  morbid  alteration  of 
structure  as  has  been  hitherto  commonly 
supposed ;  and  further,  that  the  organ 
possesses  a  vast  excess  of  secreting  and 
eliminative  power  beyond  what  it  is  usually 
called  upon  to  put  forth,  and,  consequently, 
may  be  deprived  of  this  margin  tempo- 
rarily or  even  permanently,  without  much 
apparent  injury  to  the  system,  so  long  as  a 
proportion  of  its  secreting  tissue  is  left, 
sufficient  for  the  ordinary  uses  of  the 
economy.  Thus,  it  has  been  shown  ex- 
perimentally on  animals,  and  more  recently 
by  operation  on  man,  that  one  sound  kidney 
is  amply  capable  of  doing  all  the  work  of 
the  body  when  the  other  has  been  removed ; 
just  as  it  had  often  before  been  shown  by 
pathological  study  that  even  a  single  kidney, 
though  itself  seriously  damaged,  might  still 
continue  to  carry  on  fairly  well  the  work  of 
the  system,  perhaps  for  years,  after  its  feUow 
had  been  completely  destroyed  by  disease. 

But  it  should  not  be  forgotten,  in  these 
days  of  renal  surgery,  that  there  are  certain 
diseases  which  are  prone  to  develop  in 
both  kidneys  at  or  about  the  same  time, 
and  that  the  operator  is  called  upon  to 
exercise  the  greatest  caution  in  regard  to 
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tJiem.  This  is  notably  the  case  with 
Nephrolithiasis,  the  condition  which,  per- 
haps more  than  any  in  this  region,  is  hkely 
to  requu-e  surgical  interference.  At  the 
root  of  this  disease  is  a  general  constitu- 
tional vice  of  digestion  and  elimination, 
whose  expression  is  the  deposit  of  crystal- 
line matter  in  the  renal  tissues  for  want 
of  proper  solution,  or,  possibly,  as  the  re- 
sult of  a  local  catarrhal  condition  besides. 
"What  takes  place  on  one  side,  then,  is  very 
likely  to  take  place  more  or  less  on  the 
opposite  sooner  or  later.  The  same  may 
be  said  perhaps  of  tubercular  disease,  and 
of  the  forms  of  suppurative  Pyelitis.  A 
knowledge  of  these  facts  will,  on  the  one 
hand,  incline  us  not  to  postpone  operation 
too  long  when  we  have  reason  to  believe 
that  the  disease  is  still  unilateral,  and  on 
the  other  will  deter  us"  from  any  officious 
interference  where  it  has  lasted  a  long 
time. 

No  notice  of  the  surgery  of  the  kidney 
would  be  complete  without  a  brief  sketch 
of  the  modes  in  which  the  organ  should  be 
iBxamined.  Such  an  examination  ought  to 
be  conducted  with  the  utmost  care,  so  that 
the  surgeon  may  have  in  his  possession 
every  fact  it  is  possible  to  collect,  before  he 
thinks  of  interfering  with  so  important  a 
region.  After  a  careful  inquiry  into  the 
patient's  personal  and  family  history,  we 
should  proceed  to  learn  what  we  can  of  the 
state  of  the  kidneys  by  a  general  physical 
examination  of  the  body,  but  specially  by 
(a)  palpation  and  percussion  of  the  renal 
region,  and  (6)  by  an  examination  of  the 
condition  of  the  urine.  Palpation  should  be 
conducted  as  follows : — One  hand  should 
be  placed  crosswise  beneath  the  last  rib, 
as  the  patient  lies  on  the  back,  with  the 
knees  di'awn  up  and  the  abdominal  muscles 
relaxed.  Then,  the  other  hand  is  placed 
anteriorly  just  below  the  cartilages  of  the 
ribs,  and  pressed  backwards  to  meet  its 
fellow.  In  this  way  the  lower  third  of  the 
organ  can  be  felt  between  the  two  hands, 
the  upper  two  thirds  being,  as  a  rule  in 
health,  above  the  last  ribs  and  out  of  reach. 
If  the  organ  be  enlarged  by  morbid  change, 
and  indeed  sometimes  in  health,  it  lies 
lower  and  more  internally  than  this,  and 
can  be  readily  felt.  The  larger  it  becomes, 
the  more  it  descends  and  the  nearer  it 
approaches  the  umbilical  region,  and  in 
some  cases  it  has  been  felt  even  a  Uttle 
beyond  the  middle  line  of  the  body.  By 
this  palpation  the  position,  size,  shape,  and 
consistence  of  the  kidney  may  usually  be 
made  out  if  the  patient  be  under  the  in- 
fluence of  an  anaesthetic,  as  ought  always  to 


be  the  case  if  an  examination  is  to  be 
thorough.  By  careful  percussion,  on  the 
other  hand,  the  relation  of  the  abdominal 
contents  to  the  kidney  will  be  established. 
The  colon  will  always  be  found  in  front  of 
or  to  the  inner  side  of  renal  swelling,  no 
matter  how  large  the  latter  may  be.  If  it 
be  emptied  of  gas,  however,  this  may  not 
appear  at  once,  though  the  fingers  may  feel 
a  ridge,  formed  by  the  empty  colon,  running 
down  over  the  front  of  the  tumour.  But 
even  then  it  may  be  brought  out  clearly  by 
inflation  with  air  or  slow  injection  of  water 
from  the  anus,  the  patient's  pelvis  being 
raised  for  the  time,  during  the  percussion 
and  manual  examination  of  the  abdomen. 
Again,  if  the  surgeon  have  a  slender  hand 
and  the  patient  be  an  adult,  much  infor- 
mation may  be  obtained  as  to  the  state 
of  the  kidney  by  passing  the  hand  up  the 
rectum,  the  patient  being  under  chloroform. 
This  can,  however,  only  be  done  in  cer- 
tain cases,  and  should  not  be  forced. 

Finally,  much  insight  may  be  gained 
into  the  nature  of  renal  swellings  by  needle- 
puncture  through  the  loin.  The  kidney 
can  always  be  reached  with  safety  by  in- 
troducing a  needle  just  below  the  last 
rib,  and  about  7  or  8  centimetres  (2^ 
to  3  inches)  from  the  middle  line  of  the 
back.  If  the  needle  be  now  thrust  in- 
wards directly  across  the  axis  of  the  body 
and  towards  the  spine,  it  ought  to  strike 
the  lower  end  of  the  healthy  kidney.  But, 
as  this  manoeuvre  is  rarely  necessary  for 
the  examination  of  the  organ  when  of 
normal  size,  the  point  chosen  should  be 
lower  down — viz.  between  the  last  rib  and 
the  crest  of  the  ihum,  and  the  direction  of 
the  needle  should  be  somewhat  forwards 
and  a  little  do\\Ti wards — in  short,  as  nearly 
as  possible  towards  the  umbHicus.  This  is 
the  direction  the  writer  has  been  in  the 
habit  of  adhering  to  as  a  routine  practice. 
It  is  always  best  in  such  an  examination  to 
use  a  fine  aspirator  needle  about  four  inches 
long,  by  which  much  information  may  be 
obtained  as  to  the  nature  of  the  tumour,  and 
warning  be  given  at  once  should  a  vessel 
of  any  size  be  punctured.  The  dangers  of 
this  exploration  are  insignificant,  the  opera- 
tion being  post-peritoneal  if  performed  with 
care  ;  the  writer  is  not  aware  of  any  injury 
having  ever  been  produced  by  it,  and  he 
has  both  seen  it  used  by  others  and  em- 
ployed it  himself  in  a  large  number  of 
cases.  With  very  large  renal  tumours,  con- 
siderable latitude  may  be  given  to  the 
dfrection  of  the  needle,  so  long  as  it  is 
entered  behind  and  kept  away  from  the 
vessels  entering  the  hilus.     Catheterisation 
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of  the  ureter  is  a  mancBuvre  which  in  some 
eases,  if  feasible,  may  yield  important  re- 
sults. It  is  only  possible  in  the  female,  and 
then  only  in  a  very  few  cases.  The  diffi- 
culty of  introducing  the  long  slender  in- 
strument into  the  vesical  orifice  of  the 
ureter  after  passage  up  the  urethra  is  so 
great,  and  in  very  many  cases  insurmount- 
able, that  it  is  not  likely  ever  to  come  into 
general  use. 

Examination  of  the  urine  will  embrace 
an   estiraate    of  its  total  amount  for   the 
twenty-four  hours,  for  a  series  of  successive  j 
days   (normal  40   to   50  oz.) ;   its    specific  ! 
gravity  (1,015  to  1,025)  on  the  gross  amount;  I 
its    reaction    (acid) ;    and    the    percentage  i 
of  urea   (2  per  cent,  to   2^  per  cent.  =  3  > 
to  3^  grs.   to    every  pound  weight  of  the  i 
body   of    the    adult,    somewhat   more   for  ! 
children).     Further,  it  will  include  tests  for  I 
albumen  and  sugar,   and  a  microscopical  | 
search  for  elements  of  tissue  and  crystalline 
deposits.     Again,  much  valuable    evidence 
may  be  obtained  by  a  careful  and  extended 
observation  of  the  temperature  of  the  body 
in   the  morning  and  evening.     There  are 
conditions  of  the  kidney  in  which  this  re-  i 
cord  will  be   of  special  value,   taken,    of  | 
course,  with  other  symptoms.     They  will 
be  referred  to  "under  the  several  diseases. 

Nothing  but  the  most  careful  examina- 
tion in  all  these  directions  ought  to  satisfy 
the  surgeon  ;  and  it  is  only  by  the  greatest 
watchfulness  and  the  fullest  consideration 
of  all  the  data  obtained  that  grave  errors 
are  to  be  avoided,  especially  where  opera- 
tions are  in  contemplation. 

Arthur  E.  Barker. 

KIDNEY,  Tumours  of  the.— These 
may  be  classified  for  convenience'  sake  into 
fluid  and  solid.  Of  the  fluid  tumours  the 
most  common  are  Hydronephrosis  and 
Pyonephrosis,  the  less  common  the  cystic 
kidney  and  hydatid  swellings. 

Cystic  Kidney  seems  to  be  produced 
by  similar  causes  to  those  originating 
hydronephrosis,  but  probably  operating  in 
a  different  way.  It  appears  to  arise,  usually, 
from  obstruction  of  one  kind  or  another  to 
the  escape  of  urine  firom  the  kidney,  but 
probably  of  an  incomplete  or  intermittent 
character.  In  some  cases,  the  mode  of  pro- 
duction is  almost  impossible  to  discover. 
But  what  is  most  frequently  found  is  ob- 
struction, either  of  the  ureter  or  of  one  or 
more  calyces  or  of  some  gi'oup  of  renal 
tubules,  due  to  the  presence  of  calculous 
matter  or  some  catarrhal  condition,  or  both 
combined.  This  may  produce  changes 
extending  over  every  part  of  the  organ,  or 


may  affect  only  a  portion  of  it.  The  re- 
tention of  urine,  due  to  this  obstruction, 
dilates  the  parts  behind  the  latter  until  a 
number  of  loculi  are  produced  containing 
cloudy  urine,  or  until  the  whole  organ  is 
converted  into  a  cluster  of  sacs,  varying 
from  the  size  of  a  pea  to  that  of  an  orange. 
With  a  moderate  degree  of  cystic  change 
a  kidney  will  secrete  freely  and  well; 
and,  were  the  obstacle  removed,  would 
probably  continue  to  yield  urine  of  an 
average  quantity  and  quality  for  an  inde- 
finite time.  But,  in  extreme  cases,  so  much 
interstitial  change  has  taken  place  that 
secretion  is  most  seriously  interfered  with, 
if  not  totally  arrested.  This  has  been 
learned  fi'om  the  operations,  which  of  late 
years  have  become  common  for  these  con- 
ditions, leaving  a  fistula  in  the  loin  from 
which  the  urinary  flow  can  be  watched. 

The  symptoms  of  cystic  kidney  are  in 
most  cases  very  obscure,  unless  the  condition 
give  rise  to  a  very  distinct  tumour,  which 
is  rare.  We  have  to  depend  here  upon 
local  pain,  usually  of  an  intermittent  cha- 
racter, often  very  severe,  and  upon  traces  of 
catarrhal  products  in  the  urine  passed,  and 
also  upon  the  absence  of  evidence  of  other 
disease.  But,  in  many  cases,  cystic  kid- 
ney is  found  after  death  in  persons  wha 
have  never  complained  of  any  renal  dis- 
order. Fortunately  for  surgeons,  the  pa- 
tients afflicted  with  this  disease  who  seek 
their  aid  are  usually  suffering  from  renal 
calculus  as  an  exciting  cause,  and  have  the 
characteristic  pain  and  other  evidence  to 
guide  them,  and  a  definite  evil  to  remove. 

The  treatment  is  the  same  as  for  renal 
calculus.  In  other  words,  if  a  stone  is 
found  on  exploring  the  organ  through  a 
lumbar  incision,  it  is  to  be  removed  ;  but  if 
the  source  of  obstruction  is  not  found,  and 
the  suffering  be  severe  and  the  cystic 
change  far  advanced,  the  organ  should  be 
removed,  provided  there  is  evidence  that 
the  opposite  kidney  is  sound.  It  would  be 
better  probably  to  do  this  as  a  secondary 
operation  in  all  cases,  and  only  after  patient 
trial  of  drainage  through  the  loin ;  for  in 
some  cases  the  latter  has  been  found  to  re- 
heve  and  even  cure  the  pain,  and,  on  the 
other  hand,  the  question  as  to  the  state  of 
the  opposite  kidney  is  always  a  most  diffi- 
cult one  to  decide.     See  Nephrolithiasis. 

Hydatid  Cysts  of  the  kidney  are  very 
rare,  and  need  only  be  alluded  to  here  so 
far  as  to  say  that  the  symptoms  will  be 
those  of  a  fluid  tumour  of  the  kidney  (see 
Hydronephrosis),  together  with  the  extra 
evidence  to  be  obtained  by  aspiration  of 
the  tumour  in  the  loin,  and  examination  of 
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the  fluid  removed  for  hooldets,  &c.  The 
urine  passed  per  urethram  will  also  in  some 
cases  contain  the  latter. 

The  treatment  for  hydatid  disease  of 
one  kidney  alone  would  be  free  incision 
through  the  loin  into  the  sac,  and  removal 
of  its  contents  and  cyst  wall,  with  free 
drainage  of  the  resulting  cavity. 

Among  the  primary  solid  tumours  of 
the  kidney  are  nearly  all  the  neoplasms — if  \ 
we  include  under  this  term  syphiHtic  and 
tubercular  deposits,  as  is  often  done.  Thus 
we  find  sarcomata,  carcinomata,  lipomata, 
angiomata,  rhabdomyomata  or  tumours 
containing  striped  muscle-fibres,  also  some 
curious  heterotopic  growths  formerly  sup-  - 
posed  to  be  lipomata,  but  now  recognised  as 
derived  from  fragments  of  the  supra-renal 
capsule  included  in  the  kidney-substance 
during  its  development,  which  have  taken 
on  new  growth  at  a  later  period  of  life.  In 
the  pelvis  of  the  organ  we  also  find  papillo- 
ma, and,  in  any  part,  syphiHtic  gumma  and 
tubercular  deposit.  These  new  growths  are 
met  with  at  all  ages  from  infancy  upwards, 
and  apparently  with  equal  frequency  in 
both  sexes.  It  is  a  point  of  some  interest  to 
note  that,  with  the  exception  of  the  papillo- 
mata,  syphilomata,  and  tubercular  deposits, 
all  the  new  growths  appear  to  originate  in 
the  cortex  and  to  spread  inwards  towards 
the  pelvis.  The  sarcomata  are  mostly  of 
the  small-celled,  soft,  and  vascular  variety, 
and  bleed  readily  ;  the  carcinomata  are  also 
very  soft,  and  cause  hsematuria  in  many 
cases ;  the  same  may  be  said  of  the  papil- 
lomatous and  tubercular  masses.  All  the 
others  as  a  rule  do  not  bleed.  It  should  be 
remembered  here,  as  an  important  point 
bearing  upon  the  question  of  operations  on 
the  kidney,  that  the  new  growths  of  the 
organ  appear  to  limit  themselves  for  a  long 
time  to  it  alone,  and  do  not  readily  infect 
either  surrounding  tissues  or  the  adjacent 
glands  or  circulation.  They  sometimes 
attain  enormous  size  without  any  sign  of 
generalisation  anywhere. 

The  diagnosis  of  these  tumours  is  based 
upon  the  same  general  considerations  which 
guide  us  in  their  diagnosis  elsewhere.  We 
have,  indeed,  few  special  indications  to 
help  us  except  the  state  of  the  urine.  Here, 
in  the  case  of  the  sarcomata,  carcinomata, 
and  papillomata,  we  may  find  blood  and,  as 
in  one  of  the  writer's  cases,  shreds  of  the 
tumour  ;  and,  in  the  case  of  the  tubercular 
kidney,  there  may  also  be  hsematuria,  and, 
besides,  a  purulent  sediment  with  shreds  of 
caseous  matter.  But  of  the  presence  of  the 
other  growths  no  special  signs  are  known. 
la  all  cases  the  history,  both  personal  and 


family,  must  be  carefully  made  out ;  then 
the  duration  and  nature  of  the  symptoms ; 
then  the  urine  be  careftdly  examined,  both 
before  and  after  palpation  of  the  tumour; 
finally,  much  information  may  be  gained  by 
careful  puncture  of  the  mass  from  behind, 
at  the  point  of  election,  with  an  aspirator 
needle,  and  examination  of  the  material 
withdrawn. 

As  to  the  treatment  of  these  new  growths, 
further  study  is  required  before  definite  rules 
can  be  laid  down.  But  enough  has  already 
been  learned  to  point  to  the  conclusion  that, 
with  a  clear  history  of  mahgnant  tumour, 
an  exploratory  incision  should  be  made  as 
early  as  possible,  and  if  a  growth  be  found, 
that  it  should  be  removed  by  Nephrec- 
ToiMY.  Many  cases  are  on  record  in  which 
this  has  been  done  successfully,  and  many 
more  in  which  the  want  of  success  has 
been  due  to  delay  of  the  operation  until 
matters  had  gone  too  far.  For  the  benign 
tumours  little  treatment  is  ever  called  for ; 
they  often  give  no  sign  of  their  presence 
during  Hfe.  Arthur  E.  Barker. 

KNEE,  Diagnosis  of  Affections  of  the. 
See  Thigh  and  Leg,  Diagnosis  of  Affections 
of  the. 

KNEE,  Dislocations  of  the. — Although 
the  bony  surfaces  of  the  knee-joint  offer 
Httle  impediment  to  dislocation,  the  liga- 
ments holding  together  the  bones  are  so 
strong  that  complete  dislocation  is  very  un- 
common, except  as  the  result  of  disease, 
and  partial  displacements  are  far  from  fi:e- 
quent. 

Dislocation  may  take  place  outwards^ 
inwards,  forwards,  backwards,  and  by  ro- 
tation outwards.  The  lateral  dislocations 
are  incomplete  ;  the  forward  and  backward 
may  be  either  complete  or  incomplete. 

Partial  dislocation  outwards  of  the 
tibia  is  the  most  frequent  accident,  and 
may  be  caused  by  a  weight  striking  the 
outer  condyle  when  the  limb  is  extended,  or 
by  an  outward  fall  when  the  leg  is  caught 
in  a  hole.  The  outer  condyle  rests  on  the 
inner  articular  facet  of  the  tibia,  the  inner 
condyle  projects  internally,  and  the  outer 
tuberosity  of  the  tibia  and  head  of  the 
fibula  form  a  prominence  on  the  outer  side 
of  the  joint.  A  certain  amount  of  rotation 
outwards  of  the  leg  usually  accompanies 
this  injury.  Reduction  is  easily  effected 
either  by  flexion  or  extension,  combined 
with  pressure,  and  an  ice-bag  or  Leiter's 
coil  should  be  applied  to  allay  inflammation, 
after  which  the  joint  should  be  kept  on  a 
splint  for  a  month  to  allow  time  for  the  re- 
union of  the  ligaments.    After  this,  a  knee- 
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support  should  be  worn  for  some  months. 
There  is  a  rare  accident  with  which  this 
dislocation  may  be  confounded,  viz. :  oblique 
fracture  of  the  outer  tuberosity  of  the  tibia 
with  fracture  of  the  fibula,  caused  by  a 
jump  from  a  height  on  to  the  feet. 

Partial  dislocation  inwards  is  usually 
caused  by  a  fall  on  the  outer  side  of  the 
leg,  the  limb  being  bent  imder  the  body. 
The  inner  tuberosity  of  the  tibia  forms  a 
prominent  tumour  immediately  beneath  the 
skin  on  the  inner  side,  whilst  the  external 
condyle  of  the  femur  projects  externally. 
The  internal  saphenous  vein  is  Hable  to  be 
injured  by  the  displaced  tibia.  Beduction 
is  easily  effected  by  pressing  the  tibia  out- 
wards, at  the  same  time  that  the  foot  is 
drawn  inwards. 

Dislocation  forwards  gives  rise  to  very 
great  deformity,  and,  when  complete,  the 
tibia  may  be  forced  up  on  the  femur  to  the 
extent  of  two  to  four  inches.  It  may  be 
caused  by  some  force  striking  the  front  of 
the  femur  when  the  leg  is  fixed,  or  by  a 
heavy  weight  falling  from  the  shoulders 
and  striking  the  calf  of  the  leg,  whilst  the 
person  is  stooping.  The  tibia  forms  a  dis- 
tinct prominence  anteriorly,  whilst  the  con- 
dyles of  the  femur  project  into  the  popliteal 
space,  stopping  pulsation  in  the  artery  and 
giving  rise  to  great  pain  by  pressure  on  the 
nerves.  The  dislocation  is  usually  easily 
reduced  by  extension,  after  which  it  is  ne- 
cessary to  keep  the  knee  at  rest  for  a  month 
or  six  weeks.  Passive  motion  should  then 
be  employed,  and  the  knee  be  supported  for 
some  months  in  a  leather  cap. 

Dislocation  backwards  is  about  half  as 
frequent  as  dislocation  forwards.  The  tibia 
projects  into  the  popliteal  space,  compress- 
ing the  vessels  and  nerves,  and  the  con- 
dyles of  the  femur  ride  forward.  The  limb 
is  usually  found  in  a  state  of  over-extension, 
and  the  patella  lies  with  its  surfaces  hori- 
zontal beneath  the  projecting  femur.  Be- 
duction can  be  effected  by  the  sui-geon  fixing 
the  foot  with  his  laiee  in  front  of  the  ankle, 
and  then  clasping  his  hands  behind  the  dis- 
placed head  of  the  tibia,  and  drawing  it 
downwards  and  forwards  into  a  state  of 
flexion.  Should  this  method  fail,  ordinary 
extension  may  be  tried.  The  after-treat- 
ment will  be  same  as  in  the  other  forms. 

Dislocation  by  rotation  outwards  is  very 
The   tuberosities   of   the   tibia   are 


rare. 


directed  antero-posteriorly,  and  the  patella 
projects  on  the  outer  side,  whilst  the  inner 
surface  of  the  leg  is  directed  forwards  and 
the  fibula  backwards.  Beduction  is  to  be 
effected  by  first  making  extension,  and  then 


twistmg  the  leg  inwards. 


Congenital  Dislocations  are  usually  for- 
wards. 

Compound  Dislocations  as  a  rule  neces- 
sitate amputation  of  the  limb. 

K.  Clement  Lucas. 

KNEE,  Excision  of  the.  See  Joints, 
Excision  of. 

KNEE-JOINT,  Amputations  at  the. 
Disarticulation  at,  or  amputation  through 
the  knee-joint,  although  alluded  to  and 
performed  by  the  older  sm-geons,  includ- 
ing Hildanus,  Hoin  of  Dijon,  J.  L.  Petit, 
Blandin,  and  Brasdor,  did  not  find  general 
acceptance  until  Velpeau,  in  1829,  strongly 
advocated  the  procedure,  which  he  carried 
out  by  a  circular  amputation  four  fingers' 
breadth  below  the  patella.  Even  then,  it 
had  but  a  short-lived  popularity  until  Mal- 
gaigne  expressed  his  emphatic  opinion  that 
it  had  been  too  soon  abandoned,  having  re- 
gard to  its  special  advantages  in  facilitat- 
ing the  movements  of  the  hip-joint.  His 
advocacy  was  supported  subsequently  in 
America  by  Smith,  Markoe,  and  Brintoh,  and 
in  England  by  Holmes,  Pollock,  and  others. 
The  advantages  mentioned  by  Markoe  are 
— (1)  the  shght  shock  attending  the  opera- 
tion ;  (2)  the  limited  section  of  the  tissues ; 
(3)  the  non-exposure  of  the  muscular  inter- 
spaces and  the  consequently  diminished 
risk  of  suppuration  in  the  thigh;  (4)  the 
comparatively  few  vessels  requiring  liga- 
ture ;  (5)  the  attachments  of  the  thigh  mus- 
cles being  mainly  preserved;  (6)  the  absence 
of  muscular  retraction  ;  (7)  the  diminished 
risk  of  osteo-myehtis  and  exfoliation,  from 
the  femur  not  being  sawn  across ;  and  (8) 
finally,  the  useful  character  of  the  resulting 
stump.  In  spite  of  these  advantages,  the 
operation,  owing  to  the  ii-regular  surface  of 
bone  on  the  face  of  the  stump,  the  alleged 
liability  to  exfoliation  of  the  cartilage  of  in- 
crustation, and  the  high  mortality,  fell  again 
into  disfavour. 

The  next  procedure  adopted  was  the 
operation,  recommended  by  Syme,  through 
the  condyles  of  the  femur,  but  with  a  short 
anterior  and  long  posterior  flap  taken  from 
the  calf  of  the  leg,  almost  similar  to  the 
flaps  made  by  Hoin  in  amputation  through 
the  knee-joint.  The  long  posterior  flap  is, 
however,  an  obvious  disadvantage.  Hence 
Garden  introduced  a  modification,  dispens- 
ing with  the  posterior  flap  and  substituting  a 
long  anterior  skin  flap.  Garden's  modifica- 
tion, which  possesses  many  advantages,  is 
still  frequently  performed.  '  The  operator, 
standing  on  the  right  side  of  the  limb, 
seizes  it  between  his  left  forefinger  and 
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thumb  at  the  spot  selected  for  the  base  of 
the  flap,  and  enters  the  point  of  the  knife 
close  to  his  finger,  bringing  it  round,  through 
skin  and  fat,  below  the  patella,  to  the  spot 
pressed  by  his  thumb ;  then,  turning  the 
edge  downwards,  at  a  right  angle  with  the 
line  of  the  Hmb,  he  passes  it  through  the 
spot  where  it  first  entered,  cutting  outwards 
through  everj'thing  behind  the  bone.  The 
flap  is  then  reflected,  and  the  remainder  of 
the  soft  parts  divided  straight  down  to  the 
bone  ;  the  muscles  are  then  slightly  cleared 
upwards  and  the  saw  applied.'  This  ope- 
ration, however,  has  two  defects — (1)  the 
danger  of  sloughing  of  the  anterior  flap, 
and  (2)  of  a  large  gaping  wound,  owing  to 
the  tendency  to  retraction  of  the  posterior 
tissues.  These  defects  are  to  a  great  ex- 
tent remedied  by  Gritti's  operation,  which 
consists  in  a  somewhat  square-shaped  or 
rectangular  flap  taken  from  the  front  of  the 
knee,  retaining  the  patella,  the  femm:  being 
divided  on  a  level  with  the  condyles.  In 
addition,  the  cartilaginous  sm'face  of  the 
patella  is  removed,  and  the  patella  and 
the  cut  surface  of  the  femur  are  placed  in 
apposition,  in  the  hope  of  bony  union  taking 
place.  This  operation  suggests  Pirogoffs 
amputation  transferred  to  the  knee-joint. 

But  in  Gritti's  operation  there  is  a  diffi- 
culty to  be  overcome — that  of  keeping  the 
patella  and  the  cut  sm-face  of  the  femiur  to- 
gether. With  this  object,  the  writer  has  sug- 
gested a  higher  femoral  section — namely,  at 
a  point  from  half  to  three-quarters  of  an  inch 
above  the  antero-superior  edge  of  the  car- 
tilage of  incrustation.  This  point  is  selected, 
as  a  femoral  section  lower  down  inevitably 
leads  to  the  tilting  forward  of  the  patella 
dm-ing  the  heaUng  of  the  wound ;  and,  on 
the  other  hand,  were  the  section  made 
higher  than  the  point  indicated,  the  me- 
dullary canal  would  be  opened  with  in- 
creased danger  to  the  patient ;  besides,  the 
risk  of  the  split  patella  hangmg  down  at  a 
lower  level  than  the  cut  surface  of  the 
femiu"  would  be  present.  The  femoral  sec- 
tion being  well  above  the  condyles  of  the 
femur,  the  writer  has  suggested  that  this 
modification  of  Gritti's  amputation  be  de- 
signated '  supra-condyloid.'  Its  steps  may 
be  briefly  described : — The  anterior  flap,  not 
rectangidar,  but  oval,  should  reach  from  a 
point  one  inch  above  either  condyle  to 
the  other,  and  thence  downwards  below 
the  tubercle  of  the  tibia.  A  posterior  flap, 
at  least  one -third  the  length  of  the  anterior 
flap,  should  also  be  formed,  since  the  pos- 
terior tissues  retract  so  much  more  than 
the  anterior.  Unless  the  flap  be  made  in 
the  situation  indicated,  there  is  the  risk  of 


a  gaping  wound,  as  in  Garden's  and  Gritti's 
operations.  By  suturing  the  two  bones  to- 
gether and  leaving  the  sutures  in  the  wound, 
displacement  of  the  bones  is  effectually 
prevented,  and  the  chances  of  bony  union 
largely  increased,  while  the  condition  most 
favourable  to  fibrous  imion  exists. 

The  special  advantages  of  the  supracon- 
dyloid  amputation  are  : — (1)  The  posterior 
siu'face  of  the  anterior  flap  is  furnished 
with  a  natural  synovial  lining,  which 
largely  diminishes  the  risk  of  exhaustive 
suppuration  and  purulent  absorption.  (2) 
By  sutm-ing  the  bones  together,  as  de- 
scribed, the  possibihty  of  the  split  patella 
shifting  from  its  place  on  the  cut  surface 
of  the  femur  is  prevented.  (3)  The  osseous 
curtain,  formed  by  the  split  patella  covering 
the  sm'face  of  the  femur,  lessens  the  risk  of 
pyaemia  and  sloughing,  as  in  the  case  of 
the  periosteal  curtain  recommended  by  Von 
Langenbeck.  (4)  The  vessels  are  divided 
at  right  angles  to  their  continuity,  instead 
of  obliquely,  as  in  other  flap  operations. 
(0)  The  posterior  flap  lessens  the  risk  of  a 
gaping  woimd  posteriorly.  (6)  The  di- 
minished liability  to  tubular  sequestra.  (7) 
Only  one  large  artery  requires  ligature. 
(8)  There  is  less  of  shock  than  in  the  higher 
amputations,  the  divided  muscles  being  few, 
and  cut,  not  through  their  fleshy  bellies,  but 
at  their  tendinous  extremities.  (9)  There 
is  less  liability  to  suppm-ation.  (10)  The 
medullary  membrane  not  being  interfered 
with,  there  is  less  liability  to  osteo-myelitis. 
(11)  The  preservation  of  the  normal  attach- 
ments of  the  extensors  of  the  leg. 

In  suturing  the  bone,  wire  or  chromi- 
cised  catgut  should  be  used.  Having  had  in 
his  earUer  experience  to  deal  at  times  with 
serious  haemorrhage  from  the  popliteal  vein, 
the  writer  now  ligatures  that  vessel  VTith 
chromicised  or  carbolised  catgut,  and  no 
such  trouble  has  since  ensued.  The  cases  for 
which  this  method  of  amputation  is  most 
suitable  are — (1)  Fractures  of  the  leg  ne- 
cessitating amputation,  in  which  the  injury 
to  the  soft  parts  extends  high  up ;  (2) 
extensive  necrosis,  or  abscess  of  the  head 
or  upper  third  of  the  tibia ;  and  (3)  cases 
of  mahgnant  growth,  in  which  the  removal 
of  the  whole  leg  is  expedient. 

William  Stokes. 

KNEE-JOINT,  Diseases  of  the.— The 
knee-joint,  from  its  prominent  position, 
mobility,  and  active  function,  is  peculiarly 
prone  to  disease. 

Acute  synovitis  is  very  common  in  the 
knee,  and  is  usually  of  traumatic  origin. 
The    swelling    of    this  joint    is   obvious ; 
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it  reveals  the  outline  of  the  synovial  re- 
flexions, making  a  rounded  prominence  over 
the  lower  end  of  the  front  of  the  femur, 
and  bulging  on  either  side  of  the  patella. 
Fluctuation  is  easily  felt  from  side  to  side, 
and  the  bulging  is  increased  by  pressing 
back  the  patella,  which  is  thrust  forward  by 
the  fluid,  and  can  be  made  to  '  rap '  against 
the  femur.  The  increased  temperature  of 
the  joint  can  also  be  easily  felt  by  the  hand. 
Movement  will  be  resisted  and  the  joint 
fixed  in  the  shghtly  flexed  position,  by  the 
rigidity  of  the  surrounding  muscles. 

If  the  synovitis  be  of  rheumatic  origin, 
other  joints  will  probably  be  affected,  and 
there  will  be,  in  addition,  the  general  symp- 
toms of  rheumatism.  It  often  happens 
however,  that  inflammation  persists  in  one 
joint  after  the  subsidence  of  the  fever  and 
the  recovery  of  the  other  articulations,  and 
the  knee  is  especially  liable  to  be  the  joint 
selected.  Synovial  effusion  persists  or  re- 
curs, and,  when  the  swelling  is  removed, 
the  joint  is  left  stiff  by  adhesions  both 
within  and  around  the  joint. 

Pycemic  synovitis  frequently  attacks  the 
knee,  and  in  the  acute  form  usually  leads 
to  rapid  and  destructive  suppuration.  The 
occurrence  of  suppuration  is  indicated  by 
increase  of  the  constitutional  disturbance, 
and  by  the  presence  of  oedema  along  the 
sides  of  the  condyles  of  the  femur  and  the 
head  of  the  tibia. 

The  first  essential  in  the  treatment  of 
all  acute  inflammations  of  the  knee  is  to 
ensure  perfect  immobility  of  the  joint.  A 
splint  must  be  applied,  extending  to  the 
upper  part  of  the  thigh  and  including  the 
whole  of  the  leg  and  foot ;  and  to  this  the 
limb  is  to  be  bandaged  in  a  position  of 
slight  flexion.  A  Mclntyre's  splint  is  a 
convenient  form,  but  whatever  kind  of 
splint  is  used  must  have  a  foot-piece,  and 
include  the  whole  limb  as  far  as  the 
upper  fourth  of  the  thigh.  In  many  cases 
much  comfort  is  given  by  swinging  the 
limb,  as  in  a  '  Salter's  cradle.'  In  the  early 
stage  of  synovitis  the  joint  may  be  leeched, 
or  cold  applied  ;  and  when  the  acute  symp- 
toms have  subsided,  bUsters  and  pressure 
are  useful. 

"When  suppuration  is  suspected,  the  na- 
ture of  the  effused  fluid  is  to  be  ascertained 
by  aspiration,  and,  if  pus  is  present,  the 
joint  must  be  freely  laid  open  by  an  incision 
on  each  side  of  the  patella,  as  far  back  as 
possible,  so  as  to  thoroughly  drain  the  cavity. 

Subacute  synovitis^  leading  to  hydrops 
articuli,  is  more  commonly  seen  in  the  knee 
than  in  any  other  joint.  The  joint  is  weak, 
and  bulges  in  aU  directions  from  the  con- 


tained fluid.  If  blistering  or  pressure  by 
an  elastic  bandage  or  strapping  does  not 
remove  the  fluid,  the  joint  must  be  emptied 
by  aspiration,  and  pressure  be  afterwards 
maintained ;  and  if  it  again  fill,  an  injection 
may  be  used,  such  as  a  1  per  cent,  solution 
of  carbolic  acid,  or  a  mixture  of  tincture  of 
iodine  and  water,  1  to  10  or  20.  An  elastic 
knee-cap  must  be  worn  afterwards.  See 
Hydrarthrosis. 

Recurrent  synovitis  in  the  knee  is  some- 
times due  to  adliesions  within  the  joint,  in 
which  case  movement  will  be  restricted, 
and  perhaps  painful,  in  certain  directions. 
The  adhesions  are  to  be  ruptured  by  sudden 
flexion  during  anaesthesia. 

Chronic  synovitis  of  the  knee-joint  is 
commonly  met  with  in  the  form  of  pulpy 
degeneration,  giving  rise  to  an  indolent 
elastic  swelling  of  the  synovial  tissue,  and 
leading  eventually  to  ulceration  of  the 
cartilages  and  softening  of  the  ligaments. 
After  a  time,  displacement  of  the  bones 
occurs,  the  tibia  being  drawn  backwards 
and  rotated  outwards  and  the  limb  flexed, 
so  that  the  articular  surface  of  the  femur 
projects  in  the  front  of  the  joint,  and  the 
patella  rests  on  the  outer  condyle. 

Scrofulous  disease  of  the  Jcnee  may 
commence  thus,  or,  as  is  more  commonly 
the  case,  in  a  chronic  articular  ostitis.  In- 
either  case,  the  disease  makes  very  indolent 
and  slow  progress,  the  products  of  inflam- 
mation showing  an  early  tendency  to  de- 
generative changes,  so  that  the  synovial 
membrane,  having  first  become  thickened 
and  pulpy,  slowly  caseates  or  suppurates ; 
or  the  expanded  joint-ends  of  the  femur 
and  tibia  gradually  undergo  central  soften- 
ing, and  ulcerate  either  in  the  direction  of 
the  surface  or  into  the  joint.  These  changes 
are  accompanied  by  but  little  pain  or  py- 
rexia. 

At  the  commencement  of  chronic  dis- 
ease of  the  knee-joint,  the  limb  must  be  at 
once  fixed  upon  a  sphnt ;  if  there  be  any 
considerable  heat  or  pain  about  the  joint, 
perfect  rest  must  be  enjoined,  but  if  these 
be  slight,  a  well-fitted  leather  splint,  or  a 
Thomas's  splint,  may  be  applied,  and  the 
patient  allowed  to  get  about  on  crutches 
and  with  a  thick  sole  to  the  boot  on  the 
sound  limb.  Every  possible  attention  must 
be  paid  to  the  general  health  and  to  improv- 
ing the  reparative  power;  while,  at  the- 
same  time,  local  counter -irritation  may  be 
effected  by  the  cautery  or  repeated  small 
blisters,  and  followed  by  strapping  over 
mercurial  ointment. 

In  more  advanced  cases  of  sjmovial 
degeneration,  in  young  subjects,  the  pulpy 
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tissue  may  be  scraped  or  dissolved  away 
through  lateral  incisions  made  on  each 
side  of  the  patella.  A  Volkmann's  spoon 
should  be  used  for  scraping  out  the  dis- 
eased membrane;  sulphuric  acid  diluted 
with  two  parts  of  water  may  be  used  for 
its  solution.  The  remaining  alternatives 
are  excision  or  amputation. 

If  the  disease  commence  in  a  chronic 
ostitis  of  the  end  of  the  femur  or  head  of 
the  tibia,  symptoms  of  suppuration  must 
be  carefully  watched  for,  and  any  indication 
of  the  presence  of  matter  within  the  can- 
cellous tissue  must  be  followed  by  perfora- 
tion of  the  bone,  to  endeavour  to  obtain  its 
exit  upon  the  surface  rather  than  into  the 
joint.  It  is  not  uncommon  in  performing 
excision  of  the  knee  to  find,  on  making  the 
section  of  the  tibia,  the  cavity  of  an  abscess 
from  which  matter  has  made  its  way  into 
the  joint.  If  such  a  cavity  does  not  extend 
far  from  the  joint  surface,  it  may  be  scraped 
out,  and  a  satisfactory  ankylosis  may  still 
be  obtained ;  but  if  the  bone  be  extensively 
softened  or  carious,  amputation  wiU  be  ne- 
cessary. The  same  may  be  said  of  abscess  in 
the  end  of  the  femur. 

Syphilitic  disease  of  the  Jcnee  is  met 
with,  both  as  a  synovial  effusion  accom- 
panying the  secondary  stage,  and  also  as 
a  gummatous  infiltration  of  the  synovial 
membrane,  or  of  the  sub -periosteal  or  other 
tissues  around  the  joint. 

The  joint  must  be  kept  at  rest  durmg 
the  administration  of  antisj'^hiUtic  reme- 
dies, and  under  these  the  secondary  sjmo- 
vitis  usually  subsides.  The  tertiary  dis- 
ease often  leaves  much  stiffness  from 
thickening  and  cicatricial  contraction,  both 
within  and  without  the  joint.  This  form 
of  disease  is  also  met  with  in  inherited  sy- 
philis. In  addition  to  the  constitutional 
treatment,  shampooing,  passive  movements, 
and  friction  with  oleaginous  liniments  must 
be  resorted  to. 

The  knee  is  one  of  the  joints  most  fre- 
quently the  seat  of  osteoarthritis,  the 
symptoms  of  which  are  usually  easily 
recognisable.  There  is  a  moderate  amount 
of  synovial    effusion,    marked    and   often 


loud  crepitation  on  movement,  and  altera- 
tions in  the  shape  of  the  ends  of  the  bones, 
obvious  both  to  sight  and  touch.  Much 
lameness  results,  and  sometimes  much 
wasting  of  the  muscles  of  the  thigh  and  leg. 
The  disease  may  be  retarded  and  ameho- 
rated,  in  its  earlier  stages,  by  treatment 
directed  to  the  correction  of  rheumatic 
tendencies,  and  by  the  local  use  of  warm 
douches  and  frictions ;  the  joint  should  be 
supported,  as  by  a  flannel  bandage,  but  not 
fixed;  and  unless  there  be  much  or  in- 
creasing swelling,  moderate  use  of  the  limb 
may  be  permitted. 

Loose  cartilages,  though  occasionally 
met  with  in  other  joints,  are  found  chiefly 
in  the  knee,  wherein  their  presence  is  the 
more  obvious  because  of  the  grave  incon- 
venience to  which  they  give  rise.  The 
anatomical  structure  of  the  joint  and  its 
free  movement  make  it  especially  easy  for 
the  loose  body  to  slip  between  the  ends  of 
the  bones ;  this  gives  rise  to  acute  pain, 
and  may  cause  the  patient  to  fall.  Recur- 
rent syno%itis  is  set  up,  with  increasing 
weakness  of  the  joint,  and  the  usefulness  of 
the  limb  is  materially  impaired.  The  body 
can  be  pushed  to  the  surface  of  the  joint 
and  felt  through  its  coverings.  Sometimes 
it  is  pedunculated,  and  its  movements 
therefore  restricted  to  one  part  of  the  joint. 
Loose  bodies  are  often  multiple. 

If  the  patient  be  in  good  health  the  loose 
cartilage  is  best  removed  by  direct  incision 
of  the  joint,  with  antiseptic  precautions.  If 
this  be  not  desirable,  attempts  should  be 
made  by  strapping  and  bandaging  to  fix  the 
loose  body  in  one  part  of  the  synovial  sac, 
and  an  elastic  knee-cap  be  worn  to  restrict 
movement  and  support  the  joint.  See 
Loose  Cartilages. 

J.  Warrington  Haward. 

KNOCK-KJSTEE.     See  Genu  Valgum. 

KOCHEE-'S      OPERATION.         See 

Tongue,  Operations  for  Removal  of  the. 

KYPHOSIS.  See  Antero-Posteriob 
Spinal  Curvature. 
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LABIA  PUDENDI.     See  Vulva. 


LABYRINTH,  Affections  of  the.  See 
Ear,  Internal,  Diseases  of  the. 

LACRYMAL  APPARATUS,  Dis- 
eases of  the. — Acute  Inflammation  of 
THE  Lacrymal  Gland,  or  of  the  connec- 
tive tissue  immediately  surrounding  it,  is 
acknowledged  by  all  observers  to  be  of 
rare  occurrence.  The  local  signs  are  red- 
ness, heat,  pain,  swelling,  and  disturbance 
of  function.  In  some  cases,  the  secretion 
is  greatly  increased  in  quantity ;  Schmidt, 
for  example,  stating  that  he  collected  by 
means  of  a  sponge,  m  the  course  of  twenty- 
four  hours,  no  less  than  two  pounds  seven 
and  a  half  ounces  of  fluid.  In  other  in- 
stances it  is  diminished.  The  globe  of  the 
eye  is  pushed  downwards,  or  downwards 
and  inwards,  and  its  movements  are  in- 
terfered with,  so  that  diplopia  results. 
Vision  is  not,  however,  materially  lowered, 
because  the  elasticity  of  the  optic  nerve 
permits  some  stretching  to  take  place  with- 
out impairment  of  function.  Intolerance 
of  light  and  spasm  of  the  lids  have  been 
occasionally  noticed. 

The  process  of  suppuration  in  the  lacry- 
mal gland  is  attended  with  considerable 
disturbance  of  the  general  health.  The 
swelling  remains  for  some  time  hard  and 
resistant  to  pressure,  owing  to  the  dense 
tissues  surrounding  it.  It  is  Hmited  to  the 
outer  part  of  the  orbit  and  eyelid,  and  in 
the  course  of  ten  days  or  a  fortnight  begins 
to  soften,  and  may  point  either  in  the  con- 
junctival sac  or  on  the  skin  near  the  mar- 
gin of  the  orbit.  The  pre-auricular  lym- 
phatic gland  is  somethnes  swoUen.  The 
treatment  consists  in  the  application  of 
leeches,  irrigation  with  cold  water,  purga- 
tion, and  general  antiphlogistic  measures. 
Owing  to  the  deep  situation  occupied  by 
the  gland,  the  abscess,  if  allowed  to  burst 
spontaneously,  is  apt  to  leave  a  fistulous 
tract  behind  it.  It  should  therefore  be 
opened  freely  as  soon  as  fluctuation  is 
perceived.  The  incision  should  be  made 
parallel  with  the  margin  of  the  orbit  and 
the  fibres  of  the  orbicularis  muscle.  A 
drainage-tube  may  be  introduced. 

Chronic  Inflammation  of  the  Lacry- 
mal Gland  is  also  of  rare  occurrence.  The 
symptoms    resemble    those   of   the   acute 


form,  but  are  more  subdued.  The  forma- 
tion of  a  fistula  is  not  infi*equent.  Where 
this  unfortunate  event  has  taken  place,  at- 
tempts may  be  made  to  effect  its  cure.  The 
most  efiective  method  consists  in  threading 
two  needles  with  a  piece  of  fine  silli.  One 
of  the  needles  is  then  introduced  through 
the  external  orifice,  and  made  to  travel  for 
some  distance  up  the  fistulous  passage  be- 
fore perforating  the  conjmictiva ;  the  other 
needle  is  carried  through  the  conjunctiva 
close  to  the  cutaneous  orifice  of  the  fistula. 
On  tying  the  two  ends  of  the  silk  together, 
a  portion  of  the  conjunctiva  is  enclosed  in 
the  loop,  which  on  cutting  its  way  out  es- 
tablishes a  new  opening  for  the  tears.  After 
the  edges  of  the  fistula  have  been  freshened, 
and  brought  together  with  a  suture  or  two, 
the  cutaneous  passage  closes.  Another 
method  consists  in  heating  to  redness,  by 
means  of  a  galvanic  battery,  a  wire,  which 
has  been  introduced  into  the  fistula. 

Chronic  Enlargement  of  the  Lacry- 
mal Gland  may  be  due  either  to  simple 
hypertrophy  of  the  gland-tissue,  or  to  the 
formation  of  such  benign  tumours  as 
adenoma,  fibroma,  myxoma,  and  chon- 
droma ;  or  lastly  to  the  gland  becoming 
the  seat  of  the  mahgnant  and  recurrent 
tumours  known  as  round-celled  and  spindle- 
celled  sarcoma,  which  usually  occur  in  chil- 
dren, carcinoma  and  epithelioma,  which 
are  most  common  in  old  persons.  In 
several  of  these  forms  of  disease  cysts 
and  partial  colloid  degeneration  may  super- 
vene. Cases  of  syphilitic  disease  of  the 
lacrymal  gland  have  been  recorded  by 
several  observers ;  one  by  Mr.  Streatfeild 
was  cured  by  the  use  of  mercury  and  iodide 
of  potassium.  It  is  very  difiicult  to  dia- 
gnose a  chronic  enlargement  of  the  lacry- 
mal gland  fi'om  a  node,  and  it  is  probable 
that  the  two  affections  have  sometimes 
been  mistaken  for  each  other,  especially  as 
both  may  proceed  fi'om  the  same  cause, 
and  may  both  disappear  under  the  same 
treatment. 

Extirpation  of  the  Lacrymal  Gland. 
The  lacrymal  gland  consists  of  two  parts, 
one  superior,  the  other  inferior  and  in 
close  relation  with  the  conjunctiva.  If 
the  upper  or  larger  mass  alone  require 
removal,  it  is  sufficient,  in  prominent  eyes, 
to  make  a  cut  through  the  skin  just  be- 
low the  eyebrow,  parallel  to  the  margin  of 
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the  orbit,  and,  in  deep-set  and  low-browed 
eyes,  to  shave  the  hairs  and  divide  the  skin 
along  the  middle  of  the  eyebrow  for  the 
space  of  an  inch  and  a  half.  The  depth  at 
which  the  gland  is  situated  is  considerable, 
and  the  dissection  miTst  be  continued  till  it 
can  be  seized  with  \Tilsellum  forceps  and 
drawn  down.  A  Httle  manipulation  with 
the  handle  of  the  scalpel  will  then  effect  its 
removal.  When  the  gland  is  greatly  aug- 
mented in  size,  or  when  both  parts  have  to 
be  removed,  the  palpebral  fissure  may  be 
enlarged  by  a  cut  made  towards  the  temple 
from  the  external  canthus.  The  small 
branches  of  the  facial  artery  which  are 
divided  should  be  tied,  and  the  upper  lid 
can  then  be  dissected  up  till  the  gland  is 
exposed,  when  it  maybe  seized  and  removed 
as  before.  Mr.  Z.  Lam-ence,  who  extirpated 
the  gland  on  several  occasions,  not  only  en- 
larged the  palpebral  fissure  in  the  manner 
just  described,  but  made  a  cut  below  the 
eyebrow,  which  was  continued  till  it  met 
the  first  incision  at  an  acute  angle.  The 
triangular  flap  thus  made  was  dissected 
back  towards  the  nose,  till  the  gland  was 
exposed. 

Obstruction  of  the  Canaliculi. — The 
orifice  of  one  or  other  of  these  minute  tubes 
is  sometimes  occluded  by  a  delicate  pellicle, 
which  may  be  broken  down  with  facihty  by 
the  pressure  against  it  of  a  sharp-pointed 
probe  or  a  breast-pin.  It  appears  to  be  a 
congenital  defect  when  the  opening  is  ob- 
structed in  this  or  any  other  manner.  The 
tears  collect  at  the  inner  corner  of  the  eye, 
and,  if  not  wiped  away,  firom  time  to  time 
trickle  over  the  margin  of  the  lid  and  down 
the  cheek,  which  they  redden  and  excoriate. 
This  condition,  which  is  named  Epiphora, 
is  especially  marked  on  exposure  of  the  eye 
to  cold  winds,  bright  Hghts,  and  after  food, 
and  during  any  mental  excitement  occa- 
sioning congestion  of  the  vessels.  In  such 
cases  there  is  usually  some  redness  of  the 
conjunctiva,  both  ocular  and  palpebral.  A 
little  puriform  mucus  appears  in  the  con- 
junctival sac,  and  the  lids  stick  together 
during  sleep.  When  these  symptoms  have 
suddenly  appeared,  a  careful  inspection 
should  be  made  of  the  puncta  lacrymaHa 
with  a  hand  lens.  An  eyelash  or  other 
foreign  body  may  sometimes  be  discovered, 
the  removal  of  which  at  once  relieves  the 
symptoms.  Small  dacryoliths,  and  occa- 
sionally accumulations  of  leptothrix,  have 
been  observed  to  occlude  the  canaliculi.  As 
a  rule,  they  require  removal  by  an  incision. 
Occlusion  of  the  canaliculi  is  often  the  result 
of  burns,  lacerations,  and  surgical  operations 
performed  upon  the  lids,  as  well  as  of  the 


development  of  polypi.  In  the  former  cases, 
efforts  should  be  made  to  restore  the  patency 
of  the  canal,  which  may  sometimes  with 
care  be  effected. 

Deviation  of  the  Puncta. — It  is  of 
great  importance  that  the  puncta  should 
occupy  their  normal  position.  If  the  mar- 
gins of  the  eyehds  are  turned  inwards,  they 
become  applied  to  the  globe  of  the  eye ;  if 
outwards  the  fluid  cannot  enter  these  ori- 
fices, and  in  either  case  epiphora  results. 
The  conditions  leading  to  deviation  of  the 
puncta  are  very  various.  In  old  people 
eversion  of  the  lower  lid  is  often  attributable 
to  mere  relaxation  of  the  skin  and  loss  of 
power  of  the  orbicularis  muscle.  It  may 
also  be  due  to  paralysis  of  the  facial  nerve, 
a  condition  that  has  been  observed  in  in- 
fants as  the  result  of  the  employment  of 
forceps  in  dehvery.  Such  cases  are  com- 
monly incurable,  and  removal  of  the  lacry- 
mal gland  holds  out  the  best  prospect  of 
improvement.  Thickening  attended  with 
some  eversion  of  the  lids  is  a  frequent  re- 
sult of  ciliary  blepharitis ;  and  when  tliis  is 
ascertained  to  be  the  cause,  the  conditions 
which  have  led  to  the  inflammation  of  the 
lids  should  be  carefully  studied,  attention 
should  be  paid  to  the  refraction  of  the  eye, 
and  appropriate  local  and  general  measures 
be  adopted,  before  resorting  to  any  of  the 
operative  measiu-es  which  are  about  to  be 
described.  See  Blepharitis  Ciliaris  under 
Eyelids,  Diseases  of  the. 

Mucocele  or  Chronic  Dacryocystitis. 
This  condition  is  usually  but  not  neces- 
sarily associated  with  epiphora — that  is  to 
say,  where  mucocele  exists  there  is  almost 
always  epiphora,  but  epiphora  may  exist 
without  mucocele.  It  is  probably,  in  most 
instances,  the  result  of  antecedent  inflam- 
mation of  the  sac. 

The  symptoms  are  those  of  a  smooth, 
rounded,  or  oval  tumour  presenting  itself  at 
the  inner  angle  of  the  eyehds  in  the  posi- 
tion of  the  lacrymal  sac.  It  is  often  bi- 
lobed  in  consequence  of  the  position  of  the 
ligamentum  palpebrale  internum,  which 
crosses  the  sac  at  right  angles,  and  binds  it 
down  near  its  centre.  It  is  painless  and 
tense,  though  possessing  a  considerable 
amount  of  elasticity.  In  some  instances 
no  impression  can  be  made  upon  it  by 
pressure,  whilst  in  others  it  may  be  pai'- 
tially  or  completely  emptied,  the  contents 
either  altogether  passing  down  the  nose,  or 
being  regurgitated  through  the  canaliculi 
and  puncta  into  the  sac  of  the  conjunctiva. 
Not  infrequently  it  flows  in  both  directions. 
The  fluid  which  regurgitates  is  at  first 
clear,  thin,  and  transparent,  as  though  com- 


878 


Lacrymal  Apparatus,  Diseases  of  the 


posed  of  tears  alone,  but  almost  imme- 
diately becomes  thick  and  glairy,  and  if 
the  pressm-e  be  continued  puriform  mucus 
is  usually  discharged.  The  flaccid  sac  can 
then  be  felt.  In  most  instances  the  con- 
jimctiva,  especially  near  the  iimer  angle  of 
the  eye,  is  red  and  inflamed,  and  not  in- 
frequently pustules  appear  on  the  margins 
of  the  lids ;  whilst,  in  a  large  proportion  of 
cases,  the  epithelium  of  the  cornea  at  the 
Bclero-comeal  junction  may  be  detached,  a 
condition  which  may  develop  into  an  ulcer 
of  considerable  depth  with  whitish  slimy 
base.  According  to  Panas,  in  the  healthy 
state  the  membrane  of  the  sac  secretes  a 
glairy  fluid,  in  which  columnar  epithehal 
cells  destitute  of  cilia  may  be  seen  with  the 
aid  of  the  microscope.  In  disease,  lactes- 
cent striae  appear  in  the  fluid,  which  at  first 
sight  look  like  pus,  but  which  are  only  ac- 
cumulations of  mucus-globules,  resembling 
those  met  with  in  the  fluid  secreted  firom 
other  inflamed  mucous  membranes.  It  is 
only  when  the  inflammation  has  attained  a 
certain  degree  of  intensity  and  has  become 
the  seat  of  an  epithehal  exfoliation  or  ulcer- 
ation, that  the  contents  of  the  sac  become 
really  purulent.  In  some  instances,  small 
plates  of  cholesterine  are  to  be  found  in 
the  fluid.  In  the  early  stages  of  chronic  in- 
flammation of  the  lacrymal  sac,  the  mem- 
brane is  either  imiformly  reddened  or  pre- 
sents patches  of  congestion.  After  some 
time  it  becomes  thickened  and  soft,  bleeding 
freely  when  touched ;  and  it  is  stated  by 
those  who  have  laid  the  sac  open — an  opera- 
tion now  rarely  performed — that  the  mucous 
membrane  presents  a  villous  aspect,  with 
rugse  that  must  greatly  tend  to  occlude  the 
passage. 

At  certain  points  constrictions  are  apt 
to  occur,  the  most  common  site  being  the 
point  where  the  lacrymal  sac  becomes  con- 
tinuous with  the  nasal  duct,  the  next  the 
point  of  entrance  of  the  canaHculi  into 
the  lacrymal  sac,  and  perhaps  the  next  the 
inferior  orifice  of  the  nasal  duct.  In  the 
dissection  of  a  lacrymal  fistula  which  had 
existed  twenty-two  years  without  treatment, 
A.  Voisin  found  that  the  common  opening 
of  the  two  lacrymal  ducts  into  the  lacrymal 
sac  was  obliterated ;  the  sac  when  empty 
and  retracted  presented  friable  walls.  There 
was  a  complete  obstruction  at  the  point  of 
junction  of  the  sac  with  the  nasal  duct. 
In  some  instances,  the  lacrymo-nasal  pas- 
sage has  been  observed  to  be  constricted  at 
the  point  where  the  sac  is  continuous  with 
the  nasal  duct ;  in  others  the  mucous  mem- 
brane of  the  sac  has  been  found  to  be  of  a 
■vivid  red  colour,  with  considerable  thicken- 


ing of  its  walls ;  in  others  the  sac  has  been 
found  to  be  fiUed  with  a  polypoid  growth. 

In  regard  to  the  etiology  of  chronic 
dacryocystitis,  it  is  generally  acknowledged 
to  be  associated  with  signs  of  strumous 
diathesis.  The  patients  are  often  soft  and 
flabby,  with  dull  turbid  complexions,  and 
are  subject  to  chronic  inflammation  of  the 
eyelids  and  of  the  mucous  membrane  of  the 
nose.  In  such  cases  the  course  of  the  dis- 
ease is  easy  to  read.  The  inflammatory 
process,  affecting  the  Schneiderian  mem- 
brane or  the  conjunctiva,  spreads  by  con- 
tiguity up  or  down  the  naso-lacrjnnal  pas- 
sage. The  secretion  of  mucus  is  augmented 
and,  gravitating  towards  the  bottom  of  the 
nasal  duct,  the  orifice  of  which  may  be 
congenitally  smaU  and  is  now  still  farther 
reduced  by  the  general  swelling  of  the 
mucous  membrane,  plugs  and  occludes  it, 
or  at  all  events  renders  the  passage  of  tears 
very  difficult  and  slow.  The  conditions 
now  react  on  each  other.  The  mucus  and 
tears  accumulating,  still  further  distend  the 
sac  and  increase  the  congestion,  and  the 
state  of  the  whole  sac  and  its  contents  is 
ripe  for  an  explosion  of  acute  inflammation, 
which  may  readily  be  excited  by  a  shght 
blow,  by  the  entrance  of  some  septic  matter, 
by  cold  or,  possibly,  even  by  disease  of  the 
adjoining  bones  caused  by  the  long-con- 
tinued pressure.  Badal  is  of  opinion  that 
errors  of  refraction  play  an  important  part 
in  the  production  of  disease  of  the  lacrymal 
organs.  The  error  is  as  a  rule  moderate, 
and  is  on  the  side  of  hypermetropia. 

In  some  instances  of  mucocele,  how- 
ever, a  totally  diflerent  condition  of  disease 
is  present,  and  we  have  to  deal,  not  mth  a 
constriction  of  the  lacrymo-nasal  passage, 
but  with  the  growth  of  a  cyst  in  the  lacry- 
mal sac.  In  such  cases,  the  tumour  may 
for  a  time  only  partially  occlude  the  duct, 
and  digital  pressure  over  the  sac  may  cause 
some  fluid  to  regurgitate  into  the  con- 
junctival sac  and  some  to  descend  into  the 
nose ;  but,  after  emptying  it  as  thoroughly 
as  possible  in  this  way,  there  still  remains 
a  swelling  which  cannot  be  dispersed  by 
pressure,  and  at  a  later  period,-  when  the 
cyst  has  grown  sufficiently  to  fully  occupy 
the  sac  and  to  distend  its  walls,  no  fluid 
will  escape  even  when  the  pressure  is  very 
firnily  applied. 
I  If  left  to  itseif,  chronic  inflammation  of 
I  the  lacrymal  sac  has  a  strong  tendency 
I  to  induce  caries  and  necrosis  of  the  bones 
1  surrounding  it.  In  some  instances  there 
are  outgrowths  from  the  bone  itself,  which 
may  be  painful  or  indolent ;  in  others  there 
is  thickening  of  the  periosteum,  resulting 
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from  specific  periostitis ;  in  others,  again, 
some  portion  of  the  lacrymal  bone  or 
ascending  process  of  the  superior  maxillary 
is  carious  or  necrosed.  The  writer  has  seen 
one  case  in  which  the  frontal  sinuses  were 
filled  with  thick  muco-pui-ulent  fluid,  and 
in  which  there  was  caries  of  the  ascending 
process  of  the  superior  maxillary  bono  and 
perforation  of  the  palate-bone.  A  cure  was 
efifected  by  slitting  up  the  canaliculus  and 
passing  the  large  end  of  Weber's  probe, 
making  a  deep  incision  in  the  palate  and 
removing  some  sequestra,  and  the  sedulous 
use  of  antiseptic  injections.  There  was  no 
history  of  syphilis  in  this  case,  nor  the 
slightest  suspicion  of  such  disease  having 
existed.  Many  cases  have  been  reported, 
however,  in  which  the  caries  and  necrosis 
of  the  facial  bones  have  followed  syphilis, 
and  its  pre-existence  would  certainly  modify 
the  treatment  to  some  extent. 

Treatment. — The  different  methods  sug- 
gested may  with  advantage  be  considered 
under  the  following  heads : — 1.  The  pre- 
vention of  the  flow  of  tears.  2.  The  oblit- 
eration of  the  lacrymo-nasal  passages.  3. 
The  restoration  of  the  patency  of  the  lacry- 
mal passages ;  and,  lastly,  4.  The  formation 
of  new  passages  for  the  discharge  of  the 
tears. 

1.  The  prevention  of  the  secretion  of 
tears  can  only  be  accomphshed  by  tying 
the  ducts  of  the  lacrymal  gland,  as  recom- 
mended by  Sedillot,  or  by  the  removal  of 
the  lacrymal  gland,  an  operation  that  has 
been  recommended  and  practised  by  P. 
Bernard,  Z.  Laurence,  and  Tavignot.  The 
method  of  performing  it  has  already  been 
described. 

2.  The  proceedings  for  the  obliteration  of 
the  lacrymal  passages  include  the  oblitera- 
tion of  the  puncta,  the  excision  of  the 
lacrymal  sac,  the  laying  open  and  cauteri- 
sation of  the  sac. 

3.  The  methods  for  restoring  the  patency  j 
of  the  lacrymal  passages  consist  in  the  em-  i 
ployment  of  injections,  and  the  gradual  or 
rapid  dilatation  of  the  ducts,  with  or  without  ! 
antecedent  slitting  up  of  one  canaliculus.      I 

4.  The  operations  for   making   a    new 
passage  consist  in  perforating  the  os  unguis  ] 
with  the   object  of  allowing  the   tears  to 
drain  into  the   nose,  or  in  establishing  a 
communication  with  the  maxillary  sinus. 

It  may  be  laid  down  as  a  general  rule 
in  the  treatment  of  clu'onic  dacryocystitis 
and  mucocele,  that  the  simpler  measures 
should  be  exhausted  before  resorting  to 
cutting  instruments  and  the  passage  of 
probes.  These,  especially  in  unskilful  hands, 
and  sometimes  even  in  the  hands  of  those 


who  have  had  considerable  experience,  do 
infinite  harm.  It  is  exceedingly  difficult  to 
make  the  finer  probes  pass  down  the  lacry- 
mal sac  and  nasal  duct,  even  in  the  perfectly 
normal  eye.  They  can  readily  be  made  to 
traverse  the  whole  length  of  the  canaliculi, 
but  beyond  this  point  they  are  apt  to  be- 
come entangled  in  the  folds  of  the  mucous 
membrane,  and  the  slightest  pressure  makes 
blood  appear — a  sure  proof  that  the  mem- 
brane has  been  perforated  and  a  false  pas- 
sage made ;  and  if  this  be  true  of  the 
normal  eye,  how  much  more  difficult  is  it 
likely  to  be  when  the  membrane  is  swollen, 
congested,  and  softened  from  disease?  In 
such  cases  bleeding  invariably  occurs,  and 
sometimes,  it  is  to  be  feared,  the  bone  is  per- 
forated and  broken  in  the  vain  attempt  to 
pass  a  probe  in  a  wrong  direction.  Then, 
again,  the  operation  of  slitting  up  the  canal- 
iculus, whilst  Edlowing  the  passage  of  larger 
probes  with  ease,  and  enabling  strictui'es 
of  the  nasal  duct  to  be  dilated,  is  yet  by 
no  means  always  successful,  and  gives  but 
small  assistance  when  dead  bone  can  be 
felt.  In  making  the  section,  it  is  certain 
that  parts  of  great  importance  from  a  phy- 
siological point  of  view  are  divided,  since 
it  not  infrequently  happens  that,  although 
probes  of  large  size  can  be  passed  with  the 
utmost  facility  through  the  aperture  thus 
made  into  the  sac  and  down  the  nasal  duct, 
the  flow  of  tears  is  as  troublesome  as  be- 
fore ;  apparently  because  the  exhausting  or 
compressive  action  of  the  fibres  of  Horner's 
muscle  or  of  the  orbicularis  muscle  upon 
the  fluid  in  the  lacus  lacrymalis  has  been 
destroyed. 

It  is  well,  therefore,  to  commence  the 
treatment  of  mucocele,  especially  if  the  sac 
can  be  emptied  and  its  contents  discharged 
into  the  nose  by  moderate  pressure  with  the 
finger,  by  resolvent  local  and  general  reme- 
dies. The  surgeon  may  assure  himself  of 
the  patency  of  the  puncta  and  canaliculi  by 
the  careful  and  slow  passage  of  a  No.  1  or  2 
of  Bowman's  probes,  injury  to  the  parietes 
being  avoided  as  far  as  possible,  since  it 
is  certain  to  increase  the  evil  and  perhaps 
to  induce  an  attack  of  acute  inflammation 
of  the  lacrymal  sac. 

Hot  poultices,  and  especially  the  appli- 
cation of  dry  warmth  in  the  form  of  bags 
of  heated  chamomile  flowers,  hops,  or 
bran,  are  often  of  great  service.  The  in- 
jection of  water  or  of  some  medicated 
solution,  by  means  of  a  fine  Anel's  syringe 
introduced  a  little  way  into  the  canali- 
culus, may  then  be  tried.  The  best  col- 
lyria  to  be  injected  are  a  5  per  cent,  solu- 
tion of  boracic  acid,  and  weak  solutions  of 
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iodine,  almn,  copper  sulphate,  and  potassium 
iodide  ;  or  a  small  quantity  of  an  ointment 
composed  of  one  grain  of  atropine  sulphate, 
five  grains  of  mercury  binoxide,  and  one 
ounce  of  vaseline,  may  be  inserted  between 
the  Hds.  Good  results  are  stated  to  have 
been  obtained  by  blowing  iodoform  into  the 
canahculus  and  lacrymal  sac.  An  exami- 
nation should,  in  every  case,  be  made  into 
the  conditions  of  the  mucous  membrane 
of  the  nose,  as  it  is  not  improbable  that 
some  cases  of  chronic  dacryocystitis  pro- 
ceed from  extension  of  inflammation  in  that 
region,  and  that,  by  the  cure  of  the  primary 
affection,  the  state  of  the  lacrymo -nasal 
passage  may  be  improved  or  at  least  ren- 
dered more  amenable  to  treatment.  At  the 
same  time  attention  should  be  paid  to  the 
health.  The  general  and  dietetic  regimen 
for  struma  and  scrofula,  with  which  the 
disease  is  so  often  associated,  should  be 
insisted  on ;  and  cod-liver  oil,  quinine,  iron, 
warm  or  cold  salt-water  baths,  country  air 
and  the  removal  of  the  depressing  influences 
of  late  hours,  excessive  smoking,  and  the 
abuse  of  alcohol,  are  important  points  in 
the  treatment. 

When  these  measures  fail,  and  it  is 
clear  that  some  obstruction  exists  in  the 
lower  part  of  the  lacrymal  sac  or  nasal 
duct,  the  passage  of  a  probe  must  be  at- 
tempted and  dilatation  effected. 

With  this  object  in  view,  fine  probes 
may  be  passed  down  the  canaliculi  and  the 
lacrymal  sac,  the  diameter  of  the  probes 
being  gradually  increased  until  the  largest 
that  can  be  made  to  enter  the  puncta  have 
been  introduced.  If  still  no  passage  can 
be  obtained,  the  canaliculus  of  the  upper 
or  lower  lid  may  be  divided  for  a  part  of 
its  length,  which  allows  the  entrance  of  a 
larger  probe  and  the  more  easy  application 
of  injections.  In  the  event  of  this  pro- 
ceeding failing,  it  is  expedient  at  once  to 
proceed  to  perform  the  operation  of  sHtting 
up  the  canaliculus  along  its  whole  length, 
which  was  originally  proposed  by  Sh- 
William  Bowman.  Since  the  inferior 
canaliculus  is  the  most  important  in  the 
process  of  draining  off  the  tears,  it  is 
prudent  to  attack  the  superior  canaliculus, 
which  has  the  advantage  of  being  in  a  more 
direct  line  with  the  sac,  and  thus  permitting 
the  passage  of  a  probe,  after  its  division, 
more  easily. 

The  Method  of  Bowman. — This  plan 
of  treatment  has  the  great  advantage  of 
enabling  the  surgeon  to  deal  directly  by 
means  of  large  probes  with  strictures  of  the 
nasal  duct  or  lower  part  of  the  lacrjonal  sac, 
without  making  any  unsightly  wound  in  the 


face.  It  consists  in  introducing  through 
the  superior  or  inferior  punctima  lacrymale 
and  along  the  corresponding  canaliculus 
a  sharp -pointed  small  probe,  which  is 
grooved  for  about  half  an  inch  from  the 
extremity.  As  soon  as  the  point  has  entered 
the  lacrymal  sac,  and  is  felt  to  touch  its 
inner  wall,  it  is  withdrawn  for  a  short 
distance,  and  cither  a  probe-pomted  knife 
or  a  Graefe's  Imear  or  other  narrow-bladed 
knife  is  placed  in  the  groove  of  the  probe, 
which  is  turned  towards  the  free  surface, 
and  is  made  to  traverse  a  part  or  the 
whole  of  its  length.  By  this  means  the 
canaliculus  is  slit  up  and  converted  into 
a  groove  or  channel,  and  a  straight  or 
slightly  bent  probe  can  now  be  often  at 
once  passed  dowai  the  nasal  duct,  break- 
ing down  or  distending  any  obstruction 
that  may  have  prevented  the  passage  of 
the  tears.  The  quantity  of  blood  lost  is 
sometimes  very  small,  but  occasionally 
the  hsemorrhage  is  sharp  for  so  small  an 
operation,  in  consequence  of  the  division  of 
the  angular  artery.  It  is  requisite  to  sepa- 
rate the  lips  of  the  httle  wound  with  a  probe 
for  one  or  two  mornings  after  the  operation, 
to  prevent  union  from  occurring.  Some 
operators,  with  the  same  object  in  view, 
remove  a  small  strip  of  the  posterior  edge 
of  the  wound  vidth  scissors,  or  touch  the 
wound  with  oil  or  glycerine  for  a  day  or 
two. 

In  cases  of  simple  obstruction,  the  pas- 
sage of  a  moderate-sized  probe  through 
the  nasal  duct  is  suflicient  to  effect  a  cure  ; 
but  when  the  bone  is  carious  or  necrosed,  it 
is  advisable  to  introduce  a  style,  which  is 
a  straight  piece  of  silver  of  the  thickness 
of  an  ordinary  dressing  probe,  and  about  an 
inch  and  a  half  in  length.  One  end  is 
smoothlj^  rounded  off,  the  other  is  enlarged 
into  a  head,  or  is  sometimes  bent  like  the 
handle  of  a  wallving- stick,  to  prevent  its 
sHpping  into  the  dilated  sac,  an  accident 
that  has  not  infrequently  occurred,  though 
without  serious  consequences.  The  style 
may  be  worn  for  several  days,  bemg  removed 
each  morning  in  order  to  be  cleansed.  Weber 
has  recommended  the  employment  of  elastic 
bougies  as  a  means  of  dilatation  of  the  duct. 
These  have  a  diameter  of  one  and  a  half 
millimetres  at  their  extremity,  but  increase 
to  a  diameter  of  four  millimetres,  and  on 
being  introduced  forcibly  dilate  the  passage. 
Laminaria  bougies  have  also  been  employed, 
which  being  introduced  in  the  dry  state 
absorb  water,  swell,  and  thus  forcibly  dilate 
a  stricture.  The  objection  is  that  they  are 
brittle,  and  have  been  known  to  break  off 
at  the  point  where  they  were  compressed  by 
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the  stricture,  the  lower  fragment  blocking 
up  the  canal  below  this  point,  and  being 
then  exceedingly  difficult  to  remove. 

The  Method  of  Weber. — In  this  method 
of  treatment,  reUance  is  placed  on  the 
action  of  a  conical  sound  to  break  down 
or  forcibly  dilate  the  stricture.  Weber 
employs  a  very  small  probe-pointed  knife, 
with  a  cutting  edge  of  about  one -third  of  an 
inch  in  length  and  a  breadth  of  blade  of 
one-twelfth  of  an  inch.  The  lower  lid  be- 
ing drawn  outwards,  and  thus  put  on  the 
stretch,  the  small  button  at  the  end  of  the 
knife  is  introduced  into  the  punctum,  and 
the  canaliculus  sUt  up  for  the  greater  part 
or  the  whole  of  its  length  ;  the  conical  sound 
is  now  gently  pressed  down  the  lacrymal 
sac  and  nasal  duct.  . 

The  Method  of  Stilling. — This  is  founded 
on  the  supposition  that  the  obstruction 
to  the  flow  of  tears  is  due  to  the  pre- 
sence of  valve-like  folds  and  rugae  in  the 
sac  and  nasal  duct,  the  free  division  of 
which  leads  to  the  formation  of  cicatrices. 
The  contraction  of  the  cicatrices  obliterates 
the  folds,  and  the  patency  of  the  passage  is 
restored.  Stilling  first  sHts  up  the  canal- 
iculus with  a  probe-pointed  Weber's  knife, 
and  then  introduces,  through  the  wound 
thus  made  into  the  sac,  a  peculiarly  shaped 
knife,  which  has  a  triangular  blade  about 
half  an  inch  in  length  and  with  a  width  of 
one-eighth  of  an  inch.  It  is  strong  and 
substantial,  with  a  thick  back,  sharp  cutting 
edge,  and  blunt  point.  This  is  made  to  pass 
down  the  nasal  duct,  and  is  then  partiaUy 
withdrawn  so  as  to  incise  the  mucous  mem- 
brane. The  blade  is  then  turned  about  a 
quarter  round,  again  pressed  down  and 
withdrawn,  and,  by  a  repetition  of  this  man- 
oeuvre, a  series  of  vertical  incisions  is  made  in 
the  mucous  membrane  of  the  lacrymal  sac 
and  nasal  duct.  This  method  is  sometimes 
termed  stricturotomy,  or  better,  stenositomy. 
The  method  may,  of  course,  be  combined 
with  the  injection  of  medicated  solutions  and 
with  the  employment  of  probes. 

A  different  mode  of  performing  stenosi- 
tomy is,  after  previous  sHtting  up  of  the 
canaliculus,  to  introduce  a  knife  with  a 
concealed  blade  or  lacrymotome  down  the 
nasal  duct ;  pressure  on  a  spring  causes  the 
blade  to  protrude,  and  the  section  can  be 
made  in  any  desired  direction. 

When,  after  sHtting  up  the  canaliculus, 
dead  bone  can  be  felt  on  the  introduction 
of  a  probe,  the  sac  should  be  washed  out 
with  some  disinfecting  solution,  as  a  3  per 
cent,  solution  of  resorcin,  and  then  a  fluid 
injected,  consisting  of  equal  parts  of  glycer- 
ine and  iodoform,  with  a  little  water,  two 
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or  three  times  daily.  The  dead  bone  some- 
times slowly  disintegrates,  whilst,  at  others, 
a  fragment  may  become  detached,  and  if 
felt  to  be  loose  may  be  cut  down  upon  and 
removed. 

In  a  paper  read  before  the  Chicago  So- 
ciety of  Ophthalmology,  Dr.  Hotz  recom- 
mends that  the  treatment  of  lesions  of  the 
lacrymal  sac  should  be  effected  by  means 
of  medicated  gelatine  bougies,  having  the 
thickness  of  Bowman's  probes  numbered 
from  2  to  6.  The  materials  with  which 
the  gelatine  is  impregnated  are  iodoform 
or  carbolic  acid  {Journ.  of  the  Amer.  Med. 
Asaoc.y  January  26,  1884).  Such  means 
would  probably  be  serviceable  where  there 
was  only  disease  of  the  mucous  membrane  ; 
but  in  a  considerable  number  of  cases,  es- 
pecially when  the  patient  has  suffered  from 
lacrymal  abscess  which  has  been  allowed 
to  maturate  and  burst  spontaneously,  the 
lacrymal  bone,  or  ascending  process  of  the 
superior  maxillary  bone,  is  necrosed,  and  in 
such  cases  the  free  slitting  up  of  the  canali- 
culus seems  to  be  the  only  means  of  cure. 

Dr.  Gorecki  has  quite  recently  recom- 
mended and  practised  an  operation  to  which 
he  has  appHed  the  term  dacryocautery.  In 
the  performance  of  this  operation,  he  first 
slits  up  the  superior  or  inferior  canaHculus, 
then  introduces  into  the  nose,  through  the 
nostril,  a  canula,  made  of  silver  or  platinum, 
resembling  a  tracheotomy  canula,  which  is 
connected  with  the  positive  or  carbon  pole 
of  a  battery.  A  Bowman's  probe  is  then 
passed  down  the  canaliculus,  lacrymal  sac, 
and  nasal  duct,  and  a  pair  of  spring  forceps 
in  connection  with  the  negative  or  zinc 
pole  is  attached  to  it.  A  galvanometer  is 
introduced  into  the  circuit  in  order  that  the 
completion  of  the  current  maybe  recognised. 
The  current,  which  proceeds  from  a  Grenet's 
battery,  having  an  electro-motive  force  of 
2,028  volts, is  then  passed ;  aluminous  shock 
is  felt,  followed  by  tickling  in  the  nose  and 
the  formation  of  a  few  bubbles  of  gas.  A 
smallmass  of  inspissated  mucus  forms  round 
the  sound  at  the  inner  angle  of  the  eye,  but 
scarcely  any  pain  is  felt.  In  a  very  short 
time  the  sound  can  be  felt  to  be  less  tightly 
grasped,  and  a  larger  probe  can  be  imme- 
diately passed. 

Acute  Inflammation  of  the  Lacrymal 
Sac,  Dacryo- cystitis  Phlegmonosa. — In  a 
large  proportion  of  cases  this  disease  is  pre- 
ceded either  by  epiphora  or  by  mucocele, 
but  occasionally,  as  in  some  forms  of  erup- 
tive fever,  it  occurs  when  the  lacrymal 
passages  have  previously  been  healthy.  It 
commences  with  a  sensation  of  heat  at  the 
inner  angle  of  the  eye  and  dryness  of  the 
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corresponding  nostril.  A  swelling  soon  ap- 
pears in  the  region  of  the  lacrymal  sac, 
which  is  exceedingly  tender  to  the  touch : 
red  and  hard  at  first,  it  quickly  presents  the 
characters  of  an  abscess,  and  in  the  course 
of  three  or  four  days  matures.  At  this  time 
the  swelling  and  redness  may  extend  over 
the  cheek  and  nose.  The  conjunctiva  is 
inflamed,  the  lids  become  puffy  and  cede- 
matous,  there  is  severe  throbbing  pain,  and, 
if  seen  for  the  first  time  at  this  period,  the 
affection  is  often  mistaken  for  erysipelas. 
In  old  and  weakly  patients,  and  especially 
in  women  during  lactation,  there  may  be 
considerable  constitutional  disturbance  ; 
rigors,  foul  tongue,  nausea,  frequent  pulse, 
and  sleeplessness  being  common  symptoms. 
The  matter  now  approaches  the  surface,  the 
skin  becomes  purple  at  the  most  prominent 
part,  and  if  left  to  itself  at  length  gives 
way  at  one  or  more  points,  allowing  the 
discharge  of  thick  pus,  sometimes  mingled 
with  membranous  shreds  of  dead  tissue. 
The  symptoms  now  recede,  the  area  of  red- 
ness diminishes,  the  pain  subsides,  the  lids 
resume  their  normal  volume,  and  vision, 
prevented  by  their  swelling,  again  becomes 
possible. 

A  lacrymal  fistula  may  remain,  opening 
either  on  the  cheek  or  in  the  sac  of  the 
conjunctiva,  though  in  general  the  wound 
heals  and  a  scar  alone  remains  to  show 
where  the  abscess  broke.  In  most  cases 
that  have  been  allowed  to  run  their  course 
unchecked,  soine  part  of  the  bony  parietes 
of  the  lacrymal  sac  becomes  necrosed,  and 
in  some  instances  still  more  serious  results 
have  been  observed,  such  for  example  as 
orbital  abscess,  and  even  meningitis.  The 
treatment  is  identical  with  that  of  an  ab- 
scess in  any  other  region.  In  the  first  in- 
stance, hot  bread  and  water  or  linseed-meal 
poultices  should  be  applied,  and  an  emetic 
of  thirty  grains  of  ipecacuanha,  with  or 
without  a  grain  or  two  of  potassio-tartrate 
of  antimony.  Active  emesis,  with  the  ad- 
ministration of  full  doses  of  quinine,  will 
often  arrest  the  progress  of  the  disease,  and 
will  in  all  instances  facilitate  the  subsequent 
treatment.  If  pus  be  evidently  present, 
and  fluctuation  can  be  perceived,  a  free 
opening  should  be  made  into  the  sac,  and 
this  may  either  be  accomplished  by  entering 
the  point  of  a  Graefe's  linear  knife  opposite 
the  inner  canthus  of  the  eye  and  cutting 
in  a  curved  direction  downwards  and  out- 
wards, or  a  grooved  probe  may  be  intro- 
duced into  the  canaliculus,  and  the  sac 
opened  by  slitting  up  this  passage.  A 
Weber's  probe  may  then  be  passed  down 
the  nasal  duct,  and  the  original  cause  of  the 


disease  may  thus  in  some  instances  be 
removed.  Finally,  an  injection  of  solution 
of  carbolic  acid  containing  1  to  2  per  cent,  of 
the  acid  may  be  injected,  and  a  tent,  wetted 
with  the  same  fluid,  may  be  inserted. 

Injuries  of  the  Lacrymal  Sac  and 
Nasal  Duct  are  occasionally  met  with 
as  the  result  of  direct  violence.  In  such 
cases  the  bones  adjoining  the  canal  are 
often  fractured,  and  in  the  first  instance 
haemorrhage  and  emphysema,  and  sub- 
sequently epiphora,  are  observed.  The 
emphysema  may  cause  considerable  swell- 
ing of  the  hds,  and  is  recognisable  by 
its  doughy  feeling  and  its  crepitation. 
The  occlusion  of  the  lacrymo-nasal  canal, 
which  results  from  fi-acture  and  leads  to 
epiphora,  is  difficult  to  treat.  The  course 
of  the  canal  is  altered,  its  diameter  is  dimi- 
nished by  projecting  portions  of  bone,  and 
callus  may  be  thrown  out  to  an  extent 
which  completely  obHterates  the  passage. 
The  introduction  of  a  probe  then  becomes 
extremely  difficult  or  impossible,  and  if 
undue  force  be  used,  sharp  haemorrhage 
may  occur  from  laceration  of  the  mucous 
membrane,  and  the  bone  may  even  be 
penetrated.  Henry  Power. 

LACTATION",  Disorders  of.  See 
Breast,  Diseases  of  the. 

LAPA.EO-ELYTROTOMY.— This   is 

an  operation  proposed  as  a  substitute  for 
Caesarean  section,  and  for  the  deUvery  of 
the  child  when  this  is  impossible  by  the 
natural  passages,  either  from  contraction  or 
deformity  of  the  pelvic  bones,  firom  obstruc- 
tion due  to  some  pelvic  tumour,  or  to 
disease  of  the  cervix  uteri. 

In  1806,  Jorg  suggested  cutting  through 
the  abdominal  wall  by  an  incision  extending 
from  the  spine  of  the  pubes  to  the  anterior 
spine  of  the  ilium,  then  cutting  through 
the  vagina,  and  delivering  through  the  os 
uteri.  In  1820,  Ritgen  proposed  the  same 
operation,  but  whereas  Jorg  proposed  to 
cut  through  the  peritoneum,  Ritgen  advised 
lifting  it  out  of  the  way.  Ritgen  is  said  to 
have  performed  the  operation  with  a  fatal 
result.  In  1822,  Physick  of  Philadelphia 
again  proposed  the  operation,  and  in  1823, 
A.  Baudelocque,  jun.,  attempted  to  per- 
form it,  but  abandoned  it  and  performed 
the  Caesarean  section. 

In  1870,  Dr.  Gaillard  Thomas,  of  New 
York,  performed  the  operation  upon  'the 
dead  subject  several  times,  and  believed 
that  the  idea  had  originated  with  himself, 
until  his  attention  was  called  to  the  litera- 
ture of  the  subject.  In  the  same  year  he 
performed  the  operation,  and  delivered  a 
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living  child,  but  both  mother  and  child  died 
in  a  few  hours.  Dr.  A.  J.  C.  Skene,  of 
Brooklyn,  then  operated  three  times ;  in 
the  first  case  the  child's  head  had  been 
already  perforated,  and  the  mother  died 
in  seven  hours ;  in  the  second  case  both 
mother  and  child  survived,  but  the  former 
had  a  small  vesico-vaginal  fistula  as  the 
result  of  the  operation;  this  was  after- 
wards closed  by  operation,  and  she  was 
well  in  1876 ;  in  the  third  case  both  mother 
and  child  survived,  but  again  there  was  a 
vesico-vaginal  fistula,  which  healed  spon- 
taneously. Eight  years  later  Dr.  Thomas 
operated  successfully ;  butagainthe  bladder 
was  injured,  and  a  fistula  resulted,  which 
healed  without  operation. 

Ojperation. —  Dr.  Thomas  advises  the 
operator  to  be  provided  with  a  pocket  case 
of  instruments,  an  anaesthetic,  Barnes's 
dilators,  and  Paquelin's  cautery,  or  the 
ordinary  cautery-irons. 

The  patient  is  laid  upon  her  back  upon 
a  firm  table,  and  the  os  is  fully  dilated  with 
Barnes's  dilators.  The  abdominal  parietes 
are  incised  on  the  right  side,  from  the  spine 
of  the  pubes,  along  the  upper  edge  of  Pou- 
part's  ligament,  to  the  anterior  superior 
spine  of  the  ilium.  When  the  peritoneum 
is  reached  it  is  lifted  out  of  the  way.  The 
operator  or  an  assistant  passes  his  finger 
from  the  vagina  through  the  dilated  os,  and 
pushes  up  the  vagina,  which  is  incised  from 
above  at  its  junction  with  the  uterus.  The 
opening  in  the  vagina  is  then  enlarged  by 
tearing  it  downwards,  and  the  child  de- 
livered through  the  abdominal  wound ;  by 
version,  if  the  head  or  arm  present,  by 
extraction,  if  the  breech  do  so.  The  pla- 
centa is  then  delivered,  and  the  uterus 
made  to  contract  firmly.  The  wound  is 
cleansed  by  a  stream  of  carbolised  water 
poured  through  it,  and  escaping  by  the 
vagina.  Haemorrhage  is  checked  by  liga- 
tures, by  the  cautery,  or  by  tampon.  The 
abdominal  wound  may  be  left  open  or 
closed  by  sutures,  a  track  being  left  for 
drainage.  Antiseptic  syringing  of  the  wound 
and  vagina  is  employed  afterwards,  if 
necessary.  The  apphcation  of  Listerism 
to  the  whole  procedure,  with  a  light  anti- 
septic packing  of  the  vagina  during  the 
early  days  after  the  operation,  would  cer- 
tainly decrease  the  risk. 

The  advantages  claimed  for  the  opera- 
tion are  that  it  avoids  opening  the  perito- 
neum and  incising  the  uterus,  and  is  easy 
and  rapid ;  but  it  does  not  seem,  so  far,  to 
have  made  much  way  with  obstetricians, 
and  has  been  rarely  performed. 

J.  Knowsley  Thornton. 


LAPAROTOMY  FOR  INTESTINAL 
OBSTRUCTION.— This  operation  consists, 
essentially,  in  making  an  opening  into  the 
cavity  of  the  abdomen.  In  cases  of  intes- 
tinal obstruction  it  has  been  performed  as 
an  exploratory  operation ;  it  has  been  used 
as  a  means  of  treatment  in  strangulation  by 
bands,  &c.,  and  through  sUts  and  apertures ; 
in  strangulation  by  the  true  diverticulum 
or  an  adherent  appendix,  &c.,  in  all  forms 
of  internal  hernia,  in  reduction  en  masse 
after  external  hernia,  in  all  forms  of  vol- 
vulus and  of  intussusception.  By  its  means, 
obstruction  due  to  impacted  foreign  bodies 
has  been  reHeved,  and  also  that  due  to  com- 
pression of  the  bowel  by  tumours  &c.  situate 
without  the  intestine.  It  is  made  a  pre- 
liminary to  such  other  operations  as  enter- 
otomy  and  resection  of  the  intestine. 

The  operation  of  laparotomy  should 
always  be  performed  with  antiseptic  pre- 
cautions. The  incision  should  be  made  in 
the  middle  line  between  the  mnbiUcus  and 
the  pubes,  and  should  be  large  enough  to 
allow  the  whole  hand  to  be  at  once  intro 
duced  into  the  abdomen.  The  median  in- 
cision is  better  than  an  incision  made  over 
the  supposed  seat  of  the  obstruction.  The 
former  incision  is  simple,  involves  no  large 
planes  of  connective  tissue,  cuts  through  no 
vessels  of  any  magnitude,  disturbs  no  mus- 
cular tissue,  and  is  readily  adjusted.  Through 
it,  the  whole  abdomen  can  be  explored  and 
the  intestine  well  examined.  It  can  be  made, 
moreover,  independently  of  a  very  precise 
diagnosis.  The  bladder  should  be  emptied 
before  the  incision  is  made,  and,  in  cases 
where  firm  pelvic  adhesions  exist,  it  is  well 
to  make  out  its  position  with  a  sound. 
When  the  abdomen  is  opened,  the  intestines 
must  on  no  account  be  allowed  to  protrude. 
They  must  be  retained  by  flat  sponges  wrung 
out  of  warm  carboHsed  water.  If  the  dis- 
tension of  the  bowels  is  so  extreme  that 
there  is  difficulty  even  in  introducing  the 
hand,  the  distended  loops  may  be  pimctured 
in  many  places  with  a  capillary  trocar. 
When  the  hand  has  been  introduced,  the 
first  part  to  be  sought  for  in  an  obscure 
case  is  the  cEecum.  If  the  caecmn  is  flaccid 
and  empty,  then  the  obstruction  must  be  in 
the  small;  if  it  is  greatly  distended,  then 
it  will  be  in  the  large  intestine.  In  the 
latter  instance,  the  fingers  must  be  care- 
fully passed  along  the  whole  length  of  the 
colon,  firom  the  caecum  to  the  rectum,  in 
search  of  the  obstruction.  In  the  former 
instance,  the  fingers  should  be  passed  into 
the  pelvis  to  make  search  for  flaccid  loops 
of  small  intestine  which  are  below  the  ob- 
struction.   If  such  be  found,  they  must  be 
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followed  up  Tintil  the  obstruction  is  reached. 
In  any  obscure  case  every  hernial  orifice 
should  be  examined  from  within. 

If  a  slender  band  is  found,  it  may  be  torn 
through  with  the  finger.  Larger  bands  and 
most  omental  cords  should  be  secured  with 
a  double  Hgature,  and  then  divided  between 
the  two  threads.  A  narrow  pipe-like  diver- 
ticulum may  be  treated  in  the  same  way. 
Large  diverticula,  especially  when  disposed 
to  gangrene,  should  be  excised  near  their 
point  of  origin  from  the  bowel,  and  the 
wound  closed  by  many  points  of  Lembert's 
suture.  In  cases  where  the  appendix  ver- 
miformis  has  to  be  divided,  its  cut  end  may 
be  seciu'ed  by  a  single  ligature  or  by  several 
points  of  suture.  If  an  intussusception  be 
found,  it  should  be,  when  possible,  reduced. 
This  is  effected  partly  by  traction  and  partly 
by  squeezing  the  lower  end  of  the  invagi- 
nated  mass,  so  as  to  press  the  intussus- 
ception out  of  the  sheath. 

After  the  operation,  the  peritoneal  cavity 
should  be  carefuUy  sponged  out  and  the 
wound  in  the  parietes  united  in  the  same 
manner  as  the  wound  after  ovariotomy. 
In  laparotomy  for  intestinal  obstruction 
exclusive  of  intussusception,  the  mortality, 
as  estimated  from  122  recorded  cases,  is 
63'1  per  cent.  The  fatal  result  would  ap- 
pear to  depend,  not  so  much  upon  the  cause 
or  site  of  the  obstruction  or  the  age  of  the 
patient,  as  upon  the  time  at  which  the  opera- 
tion is  performed  and  the  state  of  the 
bowel  when  reHef  is  attempted.  The  most 
serious  factors  in  the  procedure  are  delay, 
and  the  evil  practice  of  regarding  lapar- 
otomy as  a  last  resource.  In  many  cases  it 
should  be  the  first,  since  it  is  reaUy  the 
only  resource.  The  mortality  of  laparotomy 
performed  for  intussusception  is  72"7  per 
cent.,  as  estimated  fi:om  33  recorded  cases. 
Here,  the  fatal  issue  depends  very  conspicu- 
ously upon  the  time  at  which  the  operation 
is  performed  and  the  state  in  which  the 
invagination  is  found.  Thus,  the  mor- 
tality, in  cases  where  the  reduction  of  the 
intussusception  had  been  easy,  was  30  per 
cent.,  while  the  mortality,  in  cases  where 
the  reduction  had  been  difficult  or  impos- 
sible, was  no  less  than  91*3  per  cent. 

Frederick  Treves. 

LARDACEOUS     DISEASE.         See 

Albuminoid  Degeneration. 

LARYNGEAL  CARTILAGES,  Frac- 
tures of  the,  are  produced  by  direct  violence, 
such  as  an  attempt  to  strangulate,  a  blow, 
or  a  fall  against  some  projecting  object. 
The  thyroid  cartilage  is  most  firequently 


broken,  and  usually  in  the  median  line. 
Adults  are  more  liable  to  the  injury,  on 
account  of  the  rigidity  of  their  cartilages. 
Repair  may  follow  either  by  bone  or  by 
fibrous  tissue,  but  the  injury  is  often  fatal,, 
especially  when  the  cricoid  has  been  fi:ac- 
tured. 

The  symptoms  are  pain  in  the  seat  of 
injury,  swelling,  ecchymosis,  and  some 
alteration  of  the  natural  shape  of  the  parts. 
The  voice  is  husky,  or  altogether  lost.  There 
may  be  coughing,  haemoptysis,  and  dyspnoea. 
The  patient  is  sometimes  unable  to  swallow. 
Upon  manipulation,  abnormal  projections 
or  depressions  may  be  felt,  with  mobihty 
of  parts  of  the  cartilages,  and  crepitus  may 
sometimes  be  detected.  The  surgeon,  how- 
ever, should  remember  that  a  crackling 
sensation  may  be  conveyed  to  the  fingers 
when  the  healthy  larynx  is  rubbed  against 
the  vertebrae.  In  some  cases,  the  dyspnoea 
does  not  occur  until  the  submucous  tissues 
have  become  inflamed. 

Treatment. — The  patient  should  be  kept 
lying  down,  and  he  should  not  be  allowed 
to  speak.  Liquid  food  should  be  given, 
and,  if  swallowing  is  painful  or  disturbs  the 
firagments,  it  may  be  necessary  to  use  the 
oesophageal  tube  or  nutrient  enemata.  An 
attempt  should  be  made,  if  there  is  any 
displacement  of  the  fragments,  to  reduce 
them,  and  to  maintain  them  in  position  by 
pads  of  lint  and  strapping.  An  ice-bag 
may  be  applied  to  check  haemorrhage  and 
diminish  inflammation.  When  there  is 
dyspnoea,  and  especially  if  this  should  be 
accompanied  by  haemoptysis,  laryngotomy 
or  tracheotomy  should  be  immediately  per- 
formed. After  the  air -passages  have  been 
opened,  and  before  the  tube  is  tied  in,  the 
opportunity  should  be  taken  to  explore 
with  a  probe  the  condition  of  the  parts 
above,  and  as  far  as  possible  to  restore 
them  to  their  normal  relations.  In  many 
cases,  laryngotomy  would  be  the  preferable 
operation,  as,  if  there  was  any  difficulty  in 
retaining  the  cartilages  in  their  proper  posi- 
tion, it  would  be  easy  to  extend  the  incision 
upwards,  and,  after  exposing  the  fragments, 
to  fix  them  in  their  place  by  a  few  sutures. 
N.  Davies-Colley. 

LAJEIYNGITIS,  including  acute  laryn- 
geal catarrh,  acute  laryngitis,  hcemor- 
rhagic  laryngitis,  cedematous  laryngitis, 
traumatic  laryngitis,  abscess  of  the  larynx. 

Causes. — Acute  inflammatory  affections 
of  the  larynx  may  be  produced  by  the  in- 
fluence of  the  weather,  especially  in  persons 
of  sedentary  habits  and  mdoor  occupations ; 
excessive  use  of  the  vocai  organs ;  extension 
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of  a  similar  aflfection  from  neighbouring 
parts,  notably  from  the  pharynx;  inhala- 
tion of  hot  and  irritating  vapom:s ;  entrance 
of  foreign  bodies  into  the  larynx ;  scalds, 
corrosive  poisons.  They  often  accompany 
the  acute  exanthemata,  especially  measles. 
Acute  cedematous  laryngitis  may  either  re- 
present a  most  violent  type  of  acute  catarrhal 
inflammation  of  the  larynx  (though  this  is 
extremely  rare)  or  be  due  to  blood-poisoning 
(erysipelas) ;  or  be  propagated  from  neigh- 
bouring parts,  especially  from  the  pharynx ; 
or  occur  in  the  course  of  syphilitic  and 
tubercular  inflammations,  carcinoma,  peri- 
chondritis and  diseases  of  the  cartilages  of 
the  larynx ;  of  renal  affections,  typhoid  fever, 
smallpox,  &c. 

Pathology. — In .  slight  cases,  there  is 
merely  injection  of  the  vessels,  increased 
succulence  of  the  epithelial  layer,  and  some 
swelling  of  the  mucous  membrane.  With 
the  intensity  of  the  inflammatory  process 
the  exudation  increases,  and  in  the  cede- 
matous form  sometimes  assumes  extra- 
ordinary proportions.  In  laryngitis  result- 
ing from  corrosive  poisons  even  gangrene 
may  supervene.  Abscess  of  the  larynx  con- 
sists in  a  circumscribed  collection  of  pus  in 
the  submucous  tissue  of  the  part. 

Symptoms  and  Diagnosis. — The  sub- 
jective symptoms  of  acute  laryngitis,  in 
adults,  vary  from  sHght  soreness  in  the 
throat,  with  hoarseness  or  aphonia,  cough 
and  expectoration  (which  is  at  first  simply 
mucous,  and  only  towards  the  end  of  the 
attack  becoming  somewhat  purulent),  to 
severe  and  even  fatal  dyspncea,  accompanied 
by  stridulous  respiration  and  cyanosis,  in 
cases  of  cedematous  and  traumatic  laryn- 
gitis, and  of  abscess  of  the  larynx.  In 
haemorrhagic  laryngitis  there  is  sometimes 
sanguinolent  expectoration.  In  children, 
even  in  comparatively  slight  cases,  the 
dyspncea  is  often  very  marked,  especially 
at  night,  and  the  prominent  respiratory 
difficulty,  in  these  cases,  often  leads  to  the 
disease  being  confounded  with  spasm  of 
the  larynx  or  with  laryngeal  diphtheria. 
Whether  this  form  of  dyspncea  be  due  to 
spasm  of  the  adductors  of  the  vocal  cords 
from  inflammatory  irritation  or  to  collection 
of  inspissated  mucus  in  the  narrow  rima 
glottidls  of  the  child,  is  somewhat  uncertain. 

The  objective  symptoms — i.e.  the  laryn- 
goscopic  signs — of  acute  laryngitis  are  the 
following :  There  is  general  hyperaemia  of 
the  mucous  membrane ;  the  vocal  cords  are 
more  or  less  congested,  and  more  or  less 
covered  by  the  swollen  ventricular  bands. 
Sometimes,  the  mobility  of  the  cords  on 
attempted  phonation  is  deficient,  this  being 


due  either  to  the  swelling  of  the  soft  parts, 
or  to  sUght  inflammatory  changes  within 
the  laryngeal  nerves  and  muscles.  In 
haemorrhagic  laryngitis,  the  bleeding  spot 
may  sometimes  be  detected.  In  cedematous 
laryngitis,  either  the  whole  organ  or  a  part 
of  it  may  be  affected.  The  looser  the  tissue, 
the  more  readily  is  it  infiltrated;  hence, 
acute  oedema  of  the  larynx  affects  most  often 
the  lax  arytaeno-epiglottidean  folds ;  after 
these  the  submucosa  of  the  epiglottis,  the 
mucous  membrane  of  the  arjteenoid  car- 
tilages and  the  arytaenoid  fold,  and,  least 
frequently  of  all,  the  vocal  cords.  The 
appearance  of  the  cedematous  parts  is  most 
characteristic.  Their  colour  is  either  of  a 
bright  or  of  a  pale  transparent  red — some- 
times grey;  the  epiglottis  is  changed  into 
a  round,  sausage -like  body,  the  two  halves 
of  which  sometimes  appear  to  be  squeezed 
the  one  against  the  other;  the  arytaeno- 
epiglottidean  folds  and  ventricular  bands 
sometimes  attain  such  enormous  dimensions 
as  to  meet  in  the  middle  line,  and,  with 
the  swollen  epiglottis,  prevent  inspection  of 
the  lower  parts.  Similar  changes  obtain 
in  those  rare  cases  in  which  the  vocal  cords 
are  affected.  The  changes  in  laryngitis  from 
scalds  and  from  impaction  of  foreign  bodies 
are  very  similar  to  those  of  simple  cede- 
matous laryngitis.  In  abscess  of  the  larynx 
it  will  sometimes  be  possible,  when  it  points, 
to  see  the  yellow  colour  of  the  pus  shining 
through  the  swelling,  and  the  want  of 
symmetry  in  the  swollen  parts  may,  even 
earlier,  be  of  assistance  in  forming  a  correct 
diagnosis,  but  generally  it  will  be  difficult 
to  diagnose  this  form  with  certainty. 

In  simple  cases  of  laryngeal  catarrh,  in 
adults,  the  subjective  symptoms  will  gene- 
rally suffice  to  enable  the  practitioner  to 
arrive  at  a  correct  diagnosis  without  the 
aid  of  the  laryngoscope,  though  its  use 
is  of  course  always  to  be  recommended. 
Matters  are  entirely  different  in  the  more 
serious,  especially  in  the  cedematous,  forms. 
All  the  symptoms  present  in  such  cases 
(violent  dyspncea,  aphonia,  dysphagia,  pain, 
&c.)  are  neither  sufficient  to  make  the  dia- 
gnosis conclusive  nor  to  indicate  the  proper 
moment  for  surgical  interference.  All  or 
most  of  these  symptoms  might  be  produced 
by  the  impaction  of  a  foreign  body  in  the 
larynx,  by  a  retropharyngeal  abscess,  by 
laryngeal  diphtheria — in  fact,  by  anything 
leading  to  narrowing  of  the  upper  air- 
passages  ;  whilst  in  other  cases,  in  which 
the  acute  oedema  is  secondary  to  another 
laryngeal  disease  (syphilis,  tuberculosis, 
perichondritis,  carcinoma,  &c.),  it  will  be 
of  the  greatest  importance  to  make  out  the 
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nature  of  the  primary  afifection.  In  most 
cases,  therefore,  of  this  sort,  laryngoscopic 
examination  will  be  indispensable  in  order 
to  arrive  at  a  precise  diagnosis.  In  children, 
even  in  simple  laryngeal  catarrh,  there  will 
be  occasionally  considerable  difi&culty  in 
differentiating  this  affection  from  spasm  of 
the  glottis  (laryngismus  stridulus)  and  from 
laryngeal  diphtheria.  The  most  satisfactory 
solution  of  the  problem  will  also,  in  these 
cases,  be  afforded  by  laryngoscopic  exami- 
nation. If  this,  however,  be  impossible,  it 
ought  to  be  remembered  that  in  catarrhal 
laryngitis  there  is  often  slight  fever,  with 
impairment  of  the  voice  and  cough,  even 
during  the  intervals  of  the  spasmodic 
attacks;  that  in  laryngismus  stridulus  the 
intervals  between  the  attacks  are  quite 
free,  that  there  is  no  fever,  and  that  there 
are  sometimes  carpo-pedal  contractions ; 
that  in  laryngeal  diphtheria  there  is  often 
a  corresponding  affection  in  the  pharynx, 
and  that  occasionally  fragments  of  false 
membrane  are  coughed  out. 

The  differential  diagnosis  between  laryn- 
gitis and  laryngeal  diphtheria  in  children, 
however,  is  sometimes  excessively  difficult 
during  the  earlier  stages,  the  graver  disease 
often  beginning  with  simple  catarrhal  symp- 
toms. It  will,  therefore,  be  advisable  in  such 
cases  to  wait  a  while  before  giving  a  positive 
diagnosis. 

Treatment. — Simple  laryngeal  catarrh 
tends  to  resolution,  and  it  is  only  necessary 
to  enjoin  comj^lete  rest  of  the  inflamed 
organ.  This  is  of  greater  importance  than 
any  medical  treatment.  Cold  water  ap- 
plications to  the  neck  and  sucking  small 
pieces  of  ice  will  often,  if  used  at  the  very 
onset  of  the  affection,  check  its  further 
progress.  At  a  later  period  warm  steam 
inhalations,  to  which  some  compound  tinc- 
ture of  benzoin,  lupulin,  or  coniin,  may 
advantageously  be  added,  are  sometimes 
useful.  If  the  catarrh  affect  the  nose, 
pharynx,  larynx,  and  bronchial  tubes  simul- 
taneously, general  diaphoresis  often  shortens 
its  duration.  No  local  applications  of  any 
kind  ought  to  be  made  dm*ing  the  acute 
stages.  They  only  come  into  play  when 
the  catarrh,  instead  of  tending  to  resolu- 
tion, passes  into  a  subacute  or  chronic  state. 
See  Chronic  Laryngitis.  Gargles  and 
lozenges  are  of  exceedingly  little  use  in 
laryngeal  affections.  Children  suffering  from 
acute  laryngeal  catarrh  ought  to  be  kept 
indoors,  and  in  an  atmosphere  rendered 
moist  by  means  of  a  bronchitis  kettle.  If 
there  be  much  cough,  the  mistura  sciUae 
composita  of  the  Throat  Hospital  Pharma- 
copoeia [Oxymel  scill.  Tl]_xv.,  vin.  ipecac.  lT|_v., 


tinct.  camph.  comp.  ll\xx.,  aq.  ad  f  ,^j.,  one 
or  two  teaspoonfuls  for  a  dose]  will  prove 
a  good  remedy.  In  haemorrhagic  laryngitis, 
the  direct  application  to  the  bleeding  sjjot — 
if  this  can  be  laryngoscopically  detected — 
of  a  solution  of  tannic  acid  or  perchloride 
of  iron  will  often  at  once  arrest  the  haemor- 
rhage. If  the  exact  source  of  the  bleeding 
cannot  be  detected,  inhalations  of  a  cold  per- 
chloride of  iron  spray  (gr.  iij.-x.  ad  aq.  f  §j.), 
cold  water  compresses  round  the  neck, 
sucking  pieces  of  ice,  and  absolute  rest  of 
body  and  larynx  are  recommended. 

In  all  forms  of  acute  oedematous  laryn- 
gitis very  active  treatment  is  required.  The 
diagnosis  having  been  estabhshed  by  laryn- 
goscopic inspection,  but  little  time  should 
be  lost  with  internal  remedies  and  external 
applications.  If  the  administration  of  an 
emetic,  ice  internally  and  externally,  leeches 
to  or  blisters  and  mustard  poultices  around 
the  neck,  fail  to  give  relief  within  a  short 
time ;  and  if,  on  the  contrarj^  the  symp- 
toms of  stenosis  and  carbonic  acid  poisoning 
increase,  an  energetic  scarification  of  the 
oedematous  parts,  especially  of  the  arytaeno- 
epiglottidean  folds,  ought  to  be  made  by 
means  of  Mackenzie's  laryngeal  lancet,  or 
of  a  long  sharp-pointed  bistoury  enveloped, 
except  at  its  point,  in  adhesive  plaster. 
The  writer  has  in  several  cases  seen  the 
progress  of  acute  oedema  of  the  larjTix 
checked  and  the  necessity  for  tracheotomy 
avoided  by  this  operation,  which  is  not 
difficult  of  execution.  Should  the  practi- 
tioner, however,  be  unable  to  perform  it,  or 
should  it  not  soon  be  followed  by  con- 
siderable abatement  of  the  symptoms, 
tracheotomy  ought  to  be  undertaken  with- 
out delay,  and  if  promptly  performed  it 
will  save  the  patient's  life.  (As  to  the  after- 
treatment  of  that  operation,  see  Tracheo- 
tomy.) 

Abscess  of  the  larynx  ought  to  be  opened 
as  soon  as  possible  from  within,  under  the 
guidance  of  the  mirror,  by  means  of  the 
laryngeal  lancet.  If  it  be  very  large  and 
there  be  the  danger  of  the  patient  being 
suffocated  by  the  escape  of  pus  into  the 
lower  air-passages,  it  might  be  necessary 
to  perform  tracheotomy  as  a  prophylactic 
measure,  and  to  insert  a  tampon-canula  inta 
the  trachea  before  the  abscess  is  opened 
from  above. 

Chronic  Laryngitis. — Causes. — Many 
of  the  causes  leading  to  acute  inflammatory 
affections  of  the  vocal  organ  produce,  when 
continually  acting,  or  when  the  acute  stage 
is  neglected  and  no  rest  be  given  to  the 
inflamed  part,  chronic  laryngitis.  The  most 
frequent  causes  are,  exposure  to  influencea 
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of  temperature,  persistent  use  of  the  voice 
when  the  larynx  is  acutely  inflamed,  ex- 
cessive use  of  stimulants,  extension  of  a 
similar  affection  from  the  pharynx. 

Pathology. — Tumefaction  of  the  affected 
parts,  due  to  hyperplasia  or  dermoid  me- 
tamorphosis of  the  mucous  and  submucous 
tissue,  increase  of  the  connective  tissue, 
enlargement  and  tortuosity  of  the  small 
vessels,  in  much  developed  cases  occasion- 
ally denudation  of  epithelium,  very  rarely 
amounting  to  superficial  idceration.  A 
particular  form,  in  which  swelling  of  the 
mucous  follicles  is  said  to  be  the  prominent 
feature,  has  been  described  as  granu- 
lar, glandular,  or  follicular  laryngitis.  In 
another  rare  class  of  cases,  hypertrophic 
indm-ative  changes  are  most  pronounced  in 
the  subglottic  region. 

Symptoms  and  Diagnosis. — The  symp- 
toms are  hoarseness,  rarely  amounting  to 
complete  aphonia  and  varying  in  intensity, 
early  fatigue  of  the  voice  ;  sometimes  cough 
with  a  Httle  tenacious  expectoration,  some- 
times absence  of  all  subjective  sensations, 
sometimes  sensations  of  dryness,  heat, 
pricking,  soreness,  &c.  In  the  subglottic 
form  aphonia  is  often  complete,  and  there 
is,  corresponding  to  the  amount  of  hyper- 
trophy and  to  the  degree  of  the  narrowing 
of  the  glottis,  more  or  less  urgent  dyspnoea. 
The  laryngoscope  shows  either  a  general 
or  a  more  partial  thickening  and  congestion 
of  the  mucous  membrane.  The  colour  of 
the  congested  parts,  however,  is  not  so 
bright  and  uniform  as  in  acute  laryngitis, 
but  darker  and  more  irregular.  Sometimes 
the  ventricular  bands  are  so  much  swollen 
as  to  entirely  conceal  the  vocal  cords; 
sometimes  the  latter  appear  irregularly 
thickened,  showing  ecchymotic  patches  or 
swellings.  In  other  cases,  the  mucous 
membrane  in  the  inter-arytsenoid  space  is 
thickened,  and,  being  squeezed  on  attempted 
phonation  between  the  inner  surfaces  of 
the  arytsenoid  cartilages,  mechanically  pre- 
vents the  complete  juxtaposition  of  the 
vocal  cords. 

In  subglottic  laryngitis,  the  tumefaction 
sometimes  appears  in  the  form  of  a  second 
whitish,  greyish,  or  reddish  vocal  cord 
underneath  the  true  vocal  cord ;  sometimes, 
an  almost  complete  sphincter-like  projec- 
tion below  the  cords  is  perceived;  some- 
times, several  projections  underneath  dif- 
ferent parts  of  the  cords  or  under  the 
anterior  commissure  are  seen. 

For  a  correct  diagnosis,  laryngoscopic 
examination  is  indispensable  for  almost  all 
chronic  laryngeal  affections  :  neoplasms, 
perichondritis,   syphiHs,    phthisis,  nervous 


disorders,  &c.,  being  accompanied  by  symp- 
toms closely  resembling  those  of  chronic 
laryngitis.  On  the  other  hand,  the  lar}^!- 
goscopic  appearances  described  above  are 
quite  characteristic  of  chronic  laryngitis, 
and  the  only  point  not  to  be  lost  sight  of 
is  that  chronic  laryngitis  does  not  neces- 
sarily occur  as  an  independent  disease,  but 
also  in  the  course  of  other  affections  (tj^phoid 
fever,  acute  exanthemata,  syphilis,  &c.). 

Treatment. — It  is  the  writer's  firm  con- 
viction that  neither  gargles,  nor  lozenges, 
nor  inhalations,  nor  internal  treatment, 
nor  visits  to  watering-places,  &c.,  alone  will 
ever  cure  chronic  laryngitis.  There  being 
actual  changes  in  the  histological  conforma- 
tion of  the  parts,  the  only  rational  treat- 
ment consists  in  changing  the  torpid  in- 
flammation into  a  reactive  one  by  the  local 
appUcation  of  strong  astringent  remedies, 
and  to  watch  the  course  of  this  until 
its  natural  termination  in  resolution  has 
been  achieved.  With  this  view,  in  more 
recent  cases  applications  of  a  solution  of 
chloride  of  zinc  (15-30  grains  to  the  ounce) 
ought,  under  the  guidance  of  the  mirror,  to  be 
made  to  the  larynx  by  means  of  a  suitably 
curved  camel-hair  brush,  or  of  a  small 
sponge  safely  attached  to  a  properly  bent 
probe.  Instead  of  the  zinc,  perchloride  of 
iron,  alum,  or  tannin  solutions  may  be  used. 
The  best  remedy,  however,  in  these  cases, 
especially  in  long-standing  ones,  is  nitrate 
of  silver,  which  may  be  employed  in  solu- 
tions of  16,  24,  48  grains  to  the  ounce. 
In  very  severe  cases  still  stronger  solu- 
tions (96  grains  to  the  ounce),  or  even  the 
solid  stick,  may  be  required.  It  is,  how- 
ever advisable,  in  every  case,  to  begin  with 
the  milder  solutions,  and  only  gradually  to 
pass  on  to  the  strength  which  is  deemed 
necessary  in  the  individual  case.  The 
initial  irritability  becomes  soon  diminished, 
and  stronger  solutions  may  then  be  safely 
applied.  To  prevent  spasm  of  the  glottis 
following  the  introduction  of  the  brush,  the 
patient  is  to  be  advised,  before  the  apphca- 
tion  is  made,  to  stop  breathing  for  a  second 
or  two  altogether,  and  then  to  begin  a^ain  to 
breathe  quite  superficially  through  his  nose. 
His  attention  being  thus  diverted,  the  spasm 
is  almost  always  avoided.  Drinking  a 
little  cold  water  relieves  in  aU  instances 
the  spasm,  if  it  should  occur.  The  appli- 
cation should  be  made  daily,  if  necessary 
in  increasing  strength,  until  a  lively  re- 
active inflammation  is  produced.  The  in- 
tervals are  gradually  to  be  made  longer, 
and  weaker  solutions  must  be  applied, 
according  to  the  individual  case.  If  there 
be   a  corresponding  pharyngeal    affection 
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(granular  pharyngitis),  it  is  essential  that 
this  should  be  simultaneously  treated.  The 
treatment  leads  as  a  rule  to  speedy  improve- 
ment even  in  old-standing  cases,  but  ought 
to  be  continued  until  the  last  trace  of  the 
thickening  and  congestion  of  the  parts  has 
disappeared,  there  being  a  great  tendency 
to  recurrence  unless  the  affection  has  been 
entirely  stamped  out.  Sometimes,  the  im- 
provement proceeds  to  a  certain  point  and 
then  becomes  arrested.  In  such  cases,  it  is 
well  to  combine  the  astringent  appHcations 
with  the  use  of  electricity  in  both  its  forms 
— the  constant  and  the  faradic — to  the  sides 
of  the  larynx.  If,  on  the  other  hand,  the 
hyperplastic  process  should  already  have 
resulted  in  the  formation  of  a  well-defined 
neoplasm,  astringent  treatment  is  perfectly 
useless  ;  the  attempt  to  treat  the  growth  by 
caustics  is  even  injurious  to  the  neighbour- 
ing parts,  and  the  case  belongs  to  the  sphere 
of  surgical  interference.  See  Larynx, 
Growths  in  the. 

During  the  whole  of  the  often  lengthy 
treatment,  rest  of  the  voice,  discontinu- 
ance of  excess  in  spirits,  tobacco,  &c.,  must 
be  strongly  insisted  upon;  disobedience 
in  these  respects  leading  almost  invari- 
ably to  its  failure.  It  is,  however,  neither 
advisable  nor  necessary  to  altogether  in- 
terdict moderate  smoking  and  use  of  alco- 
hol. Only  in  cases  of  general  plethora  is 
the  regular  use  of  some  aperient  (Fried- 
richshall  water)  indicated;  otherwise  no 
constitutional  treatment  is  required.  Inha- 
lations may  be  looked  upon  as  merely  an 
aid  to  the  rest  of  the  treatment ;  the  writer 
has  little  faith  in  them  in  these  cases.  If 
ordered  at  all,  soothing  steam  inhalations, 
with  the  addition  of  some  compound  tinc- 
ture of  benzoin,  lupulin,  coniin,  or  oleum 
pini  sylvestris  are  to  be  used.  The  patient  is 
to  wash  his  neck  and  chest  in  the  morning 
with  cold  water,  to  wear  flannel  under- 
clothing, but  not  to  wrap  up  the  neck.  A 
good  aid  towards  a  lasting  cure  is  a  visit  to 
a  suitable  watering-place  (Ems,  Eeichen- 
hall,  Ischl,  Eoyat,  Mont  Dore,  &c.)  after 
the  conclusion  of  the  local  treatment. 

In  the  subglottic  form  of  disease,  the 
treatment  is  more  difficult  than  in  com- 
mon chronic  laryngitis,  and  the  prognosis 
much  more  unfavourable.  Unless  the 
measures  recommended  in  the  common 
form — which  must  in  these  cases  be  pushed 
still  more  assiduously — be  successful,  me- 
thodical dilatation  by  means  of  Schrotter's 
hollow  vulcanite  tubes,  scarification,  or  gal- 
vano-caustic  reduction  of  the  hypertrophic 
parts  will  have  to  be  resorted  to  ;  if,  in 
Bpite  of  all  these   measures,  the  dyspnoea 


increases  to  an  alarming  degree,  tracheo- 
tomy must  be  performed,  after  which  opera- 
tion the  attempts  at  dilating  the  strictured 
portion  may  be  resumed  either  from  above 
or  from  the  tracheal  opening. 

Felix  Semon. 

LARYNGOSCOPY.— To  examine  the 
interior  of  the  larynx,  a  small  mirror  at- 
tached to  a  long  handle  must  be  introduced 
into  the  patient's  throat.  The  reflecting 
surface  of  the  mirror  is  to  be  directed  ob- 
hquely  downward,  and  a  powerful  Hght  is 
to  be  thrown  upon  it,  when  the  Hght  will  be 
reflected  into  the  larynx  and  the  laryngeal 
image  will  be  visible  on  the  mirror. 

The  light  used  may  be  either  natural 
(sunlight,  diffused  dayhght),  or  artificial 
(electric,  lime,  gas,  lamp,  candle-Hght).  The 
stronger  it  is  the  better,  especially  for  the 
examination  of  the  more  minute  patholo- 
gical changes  and  of  the  lower  parts  of  the 
air-passages  (sub-glottic  cavity,  trachea). 
The  examiner  should,  however,  acquire 
facihty  in  examining  with  diffused  dayhght, 
which  is  preferable  to  the  poor  artificial 
illumination  often  offered  to  him  in  the 
private  residences  of  patients.  For  use  in 
the  consulting-room,  Mackenzie's  rack- 
movement  lamp,  in  which  a  plano-convex 
lens  is  placed  in  front  of  the  flame,  thus 
increasing  the  intensity  of  the  hght,  is  to 
be  recommended. 

The  rays  of  light  are  thrown  into  the 
throat  by  means  of  a  circular,  slightly  con- 
cave mirror,  the  so-caUed  'reflector,'  about 
3^  inches  in  diameter  and  of  a  focal  length 
of  14  inches.  This  is  attached  by  means 
of  a  baU-and-socket  joint  either  to  a  spec- 
tacle frame,  or  to  a  frontal  band  which  the 
operator  affixes  to  his  forehead.  The  spec- 
tacle fi*ame  possesses  the  additional  advan- 
tage that  myopic  or  hypermetropic  prac- 
titioners can  have  their  glasses  fastened  to 
it.  The  reflector  should  be  perforated  in 
its  centre  by  a  small  oval  opening,  and, 
when  in  position,  the  long  diameter  of  the 
perforation  should  correspond  to  the  long 
axis  of  the  observer's  eye.  The  small 
mirror,  attached  at  an  angle  of  about  120° 
to  a  long  shank  and  handle,  is  made  in 
several  sizes,  of  which  the  practitioner 
should  have  at  least  three  (|-,  1,  1^  inches 
in  diameter) ;  the  largest  size  possible  should 
always  be  used.  Strict  attention  to  the 
following  mode  of  procedure  is  advised. 
The  patient  is  to  sit  on  a  common  chair 
opposite  the  observer,  the  lamp  used  for 
illumination  being  placed  at  the  patient's 
left  side  on  a  table  (or  held  by  an  assistant) 
near  to  the  patient's  left  ear.    For  a  satis- 
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factory  illumination  it  is  essential  that  the 
centre  of  the  source  of  Hght,  the  centre  of 
the  patient's  mouth  when  opened,  and  the 
■centre  of  the  reflector  should  be  as  nearly 
as  possible  on  one  and  the  same  level. 
Neglect  of  this  fundamental  rule  is  one  of 
the  most  fertile  sources  of  failure  among 
beginners. 

The  patient  is  now  told  to  open  his 
mouth,  and  the  practitioner  throws  a  disc 
of  Hght  from  the  reflector  into  the  throat, 
so  that  the  centre  of  the  disc  falls  upon  the 
uvula.  The  patient  is  then  directed  to  put 
out  his  tongue,  and  the  anterior  part  of  the 
organ  is  enveloped  in  a  small  soft  towel,  and 
held  between  the  thumb  (above)  and  the 
forefinger  (below)  of  the  practitioner's  left 
hand,  the  forefinger  and  other  fingers  rest- 
ing on  the  patienf^  chin.  The  mirror  is 
warmed  over  the  lamp  previous  to  its  in- 
troduction, to  prevent  the  expired  air  con- 
densing on  it.  The  proper  temperature  is 
•obtained  as  soon  as  the  fihn,  which  at  first 
forms  on  its  reflecting  surface,  is  seen  to  dis- 
appear. To  obviate,  however,  applying  the 
mirror  when  too  hot,  the  practitioner  should 
never  introduce  it  without  having  tested  its 
temperature  by  applying  it  to  the  back  of 
his  hand.  The  patient  is  now  instructed  to 
breathe  quite  naturally,  and  the  mirror — its 
handle  being  held  like  a  pen — is  introduced 
in  the  mesial  line  of  the  patient's  mouth, 
and  quickly  moved  forward  until  its  upper 
border  touches  the  base  of  the  uvula. 
During  the  act  of  introduction  the  mirror 
is  to  be  held  horizontally,  the  reflecting  sur- 
face looking  downwards,  and  the  shank  of 
the  instrument  being  close  to  the  left  angle 
of  the  patient's  mouth.  Touching  the 
tongue  or  the  faucial  pillars  should  be  care- 
fully avoided.  As  soon  as  the  mirror  is 
beneath  the  uvula,  it  ought  to  be  turned 
upwards  until  its  reflecting  surface  forms 
an  angle  of  90°  with  the  horizon.  In  this 
position  it  is  gently  but  firmly  raised,  until 
its  upper  border  is  at  the  same  height  as 
the  base  of  the  uvula,  that  organ  resting 
on  the  posterior  surface  of  the  mirror.  Ac- 
cording to  the  optical  law  that,  when  rays 
of  Hght  faU  on  a  plane  surface,  the  angle  of 
reflection  is  equal  to  the  angle  of  inci- 
dence, the  horizontal  rays  of  light  falling 
from  the  frontal  reflector  at  an  angle  of  90° 
are  reflected  in  an  equal  angle — i.e.  verti- 
cally downwards  ;  the  larynx,  which  is  just 
beneath  the  mirror,  is  iUuminated,  and  its 
image,  in  turn,  appears  in  the  mirror,  where 
it  is  seen  by  the  observer.  The  use  of  the 
\vriter's  electric  laryngoscope  (see  Lancet, 
March  1885),  in  which  the  source  of  Hght, 
iismaU  incandescent  lamp,  is  close  to  the 


little  mirror,  and  is  actually  introduced 
into  the  patient's  throat,  does  away  with 
the  difficulty  of  double  reflection. 

It  ought  to  be  noted  that  the  only  inver- 
sion which  takes  place,  imder  these  circum- 
stances, is  one  in  the  antero-posterior  direc- 
tion ;  the  parts  in  reaHty  in  front  of  the 
larynx  (e.g.  the  epiglottis,  the  anterior 
commissure  of  the  vocal  cords,  &c.)  appear 
in  the  upper  part  of  the  mirror,  whilst  its 
posterior  constituents  (e.g.  the  arytaenoid 
cartilages)  are  visible  in  the  lower  part  of 
the  mirror.  But  there  is  no  lateral  inver- 
sion— that  is  to  say,  the  vocal  cord  which 
appears  in  the  left  side  of  the  mirror  (reck- 
oned from  the  observer) — i.e.  on  the  patient' 8 
right  side — is  in  reaHty  the  patient's  right 
vocal  cord,  and  vice  versa.  In  cases  in 
which  the  whole  larynx  comes  into  view, 
the  image  thus  obtained  comprises,  in  the 
upper  part  of  the  mirror,  the  epiglottis,  of 
which  generaUy  the  free  border  and  the  up- 
per surface  are  seen,  further  down  the  vocal 
cords  (their  white  colour  vividly  contrast- 
ing vidth  the  other  parts  of  the  larynx),  be- 
tween them  the  subglottic  cavity,  and  a 
part,  varying  in  length,  of  the  anterior  waU 
of  the  trachea.  At  the  sides  of  the  vocal 
cords,  the  ventricular  bands  (false  vocal 
cords)  are  seen ;  between  the  vocal  cords  and 
ventricular  bands  a  smaU  rim,  the  opening 
of  the  ventricle  of  Morgagni.  The  ven- 
tricular bands  are  continuous  externaUy 
vsdth  two  projecting  folds  of  mucous  mem- 
brane, the  arytseno-epiglottidean  folds,  and 
outside  these  a  cavity  becomes  visible  be- 
tween them  and  the  lateral  waU  of  the 
pharynx.  This  is  the  hyoid  fossa  or  the 
sinus  pyriformis,  a  part  surgicaUy  important, 
because  it  is  one  of  the  seats  of  predilection 
for  the  lodgment  of  foreign  bodies  finding 
their  way  into  the  air-passages.  Posteriorly, 
— i.e.  in  the  lower  part  of  the  mirror — the 
arytseno-epiglottidean  folds  end  in  the  ary- 
tsenoid  cartilages,  and  often  the  cartilages 
of  Wrisberg  and  Santorini  can  be  recog- 
nised in  the  outline  of  these  folds. 

The  laryngeal  image  seen  in  the  mirror 
is,  however,  by  no  means  always  so  com- 
plete as  that  just  described.  It  wiU  be 
often  necessary  to  move  the  mirror  sHghtly, 
or  to  let  the  patient  draw  his  head  further 
back,  or  to  let  him  produce  the  sounds,  ah, 
eh,  e,  in  order  to  obtain  a  satisfactory  view. 
The  foUowing  faults  should  be  avoided: 
undue  haste,  attempts  at  examination  with- 
out having  concentrated  the  light  properly, 
violent  pulHng  of  the  patient's  tongue, 
cliunsy  introduction  of  the  mirror  (at  times 
insufficiently  warmed,  at  others  overheated), 
inducing  irritation  of  the  tongue  and  fauces, 
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omitting  to  tell  the  patient  that  he  must 
breathe  quietly,  holding  the  mirror  too  long 
in  the  patient's  throat,  neglect  of  the  little 
manoeuvres  sometimes  necessary  to  make  a 
pendent  epiglottis  rise.  This  list  does  not 
exhaust  all  the  causes  of  failure  due  to  the 
fault  of  the  operator,  but  only  includes 
those  which,  in  the  experience  of  the 
writer,  occur  most  frequently  and  are  es- 
pecially to  be  avoided.  On  the  side  of  the 
patient  the  most  common  difficulties  are  : 
nervousness,  over-sensibiHty  of  the  pharynx, 
unruliness  of  the  tongue,  enlarged  tonsils, 
an  elongated  uvula,  and — most  serious  of 
all — a  pendent  epiglottis.  All  these  diffi- 
culties can,  however,  be  overcome  by  tact, 
gentleness,  perseverance,  the  appHcation  of 
suitable  instruments,  and  above  all  by  con- 
tinuous practice.  In  cases  of  exceptional 
irritabihty,  and  especially  when  intra-laryn- 
geal  operations  are  to  be  performed  in  ner- 
vous persons,  the  patient  may  suck  little 
pieces  of  ice  from  fifteen  to  twenty  minutes 
before  the  examination  takes  place.  Re- 
cently, the  local  apphcation  of  hydrochlorate 
of  cocaine  (in  10  or  20  per  cent,  solution)  by 
means  of  a  brush  to  the  palate  and  pharynx 
has  been  found  to  be  an  excellent  aid,  in 
cases  of  hyperaesthesia  of  these  parts. 
Local  anaesthesia  comes  on  a  few  minutes 
after  the  appHcation,  and  lasts  ten  to  fifteen 
minutes. 

In  conclusion,  it  is  recommended  that 
the  signs  offered  by  the  inspection  of  the 
larynx  be  taken  in  the  following  order: 
(a)  colour,  (6)  structural  changes,  (c)  func- 
tional changes  (mobility  of  the  parts).  As 
regards  (a),  it  may  be  remarked  that  the 
vaso-motor  changes  in  the  larynx  are  very 
rapid,  so  that  anaemia  present  on  the  first 
introduction  of  the  mirror  may,  on  its 
second,  have  given  way  to  normal  colora- 
tion, and  to  hyperaemia  on  its  third  intro- 
duction. Isolated  laryngeal  anaemia  being 
a  valuable  diagnostic  sign,  it  is  advisable 
to  make  it  a  rule  to  devote  the  first  glance 
into  the  larynx  to  the  ascertainment  of 
this  inconstant  factor,  whilst  the  lasting 
features  of  the  image — i.e.  questions  apper- 
taining to  structural  and  fimctional  changes 
—  may  be  safely  left  to  a  repetition  of  the 
inspection. 

As  regards  (6).  Under  this  head  we 
shall  have  to  look  for  swelling,  thicken- 
ing, abscess,  oedema,  ulceration,  dislocations, 
malformations,  new  growths,  foreign  bodies, 
&c. 

As  regards  (c).  No  definite  conclusion 
concerning  the  mobility  of  the  parts — i.e. 
the  functions  of  the  larynx — can,  as  a  rule, 
be  gained  unless   the  larynx  has  been  ex- 


amined during  phonation  as  well  as  during 
respiration.  Failure  to  comply  with  this 
fundamental  rule  will  lead  to  the  overlook- 
ing of  laryngeal  paoralysis,  in  many  cases. 

Felix  Semon. 

LARYISTGOTOMY.— The  term  is  uped,. 
in  this  country  at  least,  to  describe  the 
artificial  opening  of  the  larynx  through  the 
crico-thyroid  membrane.  The  Germans 
speak  of  this  as  '  partial  laryngotomy,'  to 
distinguish  it  from  '  complete  laryngotomy,' 
which  we  call  thyrotomy  {see  Thyeotomy). 
Certain  advantages  were  formerly  claimed 
for  this  procedure,  the  chief  of  these  being 
the  facility  and  rapidity  with  which  the 
operation  could  be  performed.  The  hmited 
space,  the  proximity  of  the  vocal  apparatus, 
the  difficulty  in  fitting  a  suitable  tube,  de- 
tract, however,  from  the  value  of  this 
operation.  In  children  under  twelve  years 
of  age,  owing  to  the  smallness  of  the 
larynx,  and  especially  of  the  crico-thyroid 
space,  it  is  quite  inappHcable;  while,  in 
adults,  the  circumstances  which  call  for  it 
in  preference  to  any  other  operation  are  but 
rarely  met  with. 

Laryngotomy  may  be  indicated  when 
a  ready  and  convenient  access  to  the  larynx 
is  required ;  but  there  are  few  occasions 
when  this  operation  is  specially  called  for. 
The  impaction  of  a  foreign  body,  some 
cases  of  polypus  and  of  locaHsed  morbid 
growths  at  or  about  the  upper  orifice  of  the 
cricoid  cartilage,  cases  of  laryngeal  spasm 
(as  in  epilepsy  or  tetanus),  some  cases  of 
drowning  (to  facihtate  emptying  of  the 
lungs  and  subsequent  artificial  respiration),, 
would,  among  other  cases  and  causes,  sug- 
gest and  justify  its  adoption. 

The  Operation. — Unless  the  dyspnoea 
is  very  urgent  and  the  patient  partially 
insensible,  an  anaesthetic  should  be  given. 
Ether  causes  increased  bronchial  secretion, 
which  in  many  cases  would  be  a  serious 
drawback;  chloroform  should  therefore  be 
used.  In  administering  it,  especially  in 
children,  the  surgeon  should  proceed  very 
slowly  at  first,  and  allow  the  patient  to  sit 
up  or  lie  down,  as  most  agreeable  to  him- 
seK;  a  constrained  position  leads  to  a 
greater  sense  of  suffocation,  to  struggling, 
and  so  to  venous  engorgement  of  the  neck. 
A  feeling  of  drowsiness  quickly  supervenes 
when  a  few  drops  of  chloroform  are  slowly 
inhaled  on  a  handkerchief;  the  dose  may 
be  gradually  increased  until  narcosis  is  com- 
plete. The  patient  should  then  be  placed  in 
the  recumbent  position,  with  the  shoulders 
resting  on  a  cushion  and  the  head  thrown 
back.    The    thyroid    cartilage   is  felt    for 
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with  the  left  index  finger;  from  its  lower 
margin  a  vertical  median  incision,  about 
one  and  a  half  to  two  inches  long,  is 
made  through  the  skin  and  fascia,  which 
are  then  to  be  retracted  with  blunt  hooks ; 
the  crico -thyroid  membrane  now  comes 
into  view  in  the  middle  Hne,  covered  on 
each  side  by  the  crico-thyroid  muscle,  and 
must  next  be  incised.  Some  surgeons 
make  a  horizontal,  while  others  prefer 
to  make  a  vertical  incision  through  the 
membrane ;  this  incision  may  even  in- 
clude the  cricoid  cartilage,  the  term  '  laryn- 
gotomy  '  being  still  strictly  applicable  to 
the  operation.  If  the  vertical  incision  be 
adopted,  the  crico-thyroid  artery,  which 
crosses  the  membrane,  is  sure  to  be  cut, 
and  may  possibly  give  rise  to  troublesome 
haemorrhage ;  it  should  be  taken  up  with 
forceps  and  be  either  twisted  or  tied.  The 
advantage  of  this  incision  is  that  it  can 
be  prolonged  either  upwards  or  down- 
wards, should  circumstances  render  such 
a  proceeding  desirable.  In  this  manner, 
a  *  partial '  larjoigotomy  can  be  converted 
into  a  '  complete  '  one,  or  into  a  laryngo- 
tracheotomy ;  moreover,  a  vertical  incision 
interferes  with  the  integrity  of  the  larynx 
less  than  a  transverse  one,  which  almost 
necessarily  includes  the  crico-thyroid,  and 
possibly  the  lateral  crico-arytaenoid  mus- 
cles. Especially  in  cases  where  a  tube 
must  be  subsequently  worn,  do  the  advan- 
tages of  laryngo-tracheotomy  become  ob- 
vious ;  for  a  tube  can  be  worn  more  com- 
fortably in  the  trachea  than  in  the  larynx. 

After-treatment,  dc. — The  reader  may 
refer  to  what  has  been  said  under  this 
heading  in  the  article  on  Tracheotomy. 
It  will  suffice  to  state  here  that  the  after- 
treatment,  in  any  given  case,  is  determined 
by  the  lesion  calling  for  the  operation,  rather 
than  by  the  operation  itself.  After  the  re- 
moval of  foreign  bodies,  for  instance,  the 
wound  will  probably  heal  without  any 
trouble  within  a  few  days.  Complications 
in&j  occur  as  after  tracheotomy.  As  re- 
gards the  voice  and  the  vocal  apparatus, 
they  are  more  likely  to  be  interfered  with 
after  section  of  the  crico-thyroid  membrane 
than  after  a  simple  tracheotomy,  by  reason 
of  their  greater  proximity. 

Egbert  William  Parker. 

LARYNGO-TRACHEOTOMY.  See 
Laryngotomy. 

LARYNX,  Extirpation  of  the  (Laryn- 
gectomy).— Extirpation  of  the  larynx  is 
sometimes  practised  in  cases  of  malignant 
disease.  The  operation  was  first  carried  out 
on  the  human  subject  by  Dr.  P.  H.  Watson 


in  1866,  on  account  of  cicatricial  narrow- 
ing of  the  larynx.  Subsequently,  Billroth 
of  Vienna  removed  the  larynx  and  upper 
rings  of  the  trachea  for  carcinoma;  the 
man  lived  seven  months,  dying  from  re- 
currence of  the  growth,  which  commenced 
about  four  months  after  the  operation. 
Bottini  operated  very  successfully  for  sar- 
coma of  the  larynx  ;  the  man  recovered  and 
resumed  work.  Foulis  successfully  operated 
on  a  man  with  a  soft  papilloma ;  this  patient 
Hved  two  years.  One  of  Thiersch's  cases 
Hved  three  years  and  seven  months.  A  few 
others  have  Hved  for  two  months  and 
upwards.  When  death  has  not  actually 
occurred  from  the  effects  of  the  operation 
itself,  recurrence  or  spread  of  the  disease 
has  always  taken  place  sooner  or  later. 
Thus,  it  may  be  said  that,  unless  the  disease 
is  strictly  locaUsed,  httle  is  gained  by  ex- 
tirpating the  larynx ;  whereas  death  may 
occur  directly  from  it.  On  the  whole, 
tracheotomy  is  a  more  hopeful  palliative 
measure  than  laryngectomy. 

The  Operation. — The  patient  being 
anaesthetised,  and  in  a  reclining  position, 
a  vertical  incision  should  be  made  in  the 
median  line  of  the  neck  from  the  hyoid 
bone  to  the  isthmus  of  the  thjroid  gland  ; 
the  soft  structures  are  then  to  be  carefully 
dissected  from  the  larynx.  When  exposed, 
the  trachea  may  be  cut  across  and  raised 
up  out  of  the  wound;  into  its  distal  ex- 
tremity a  suitable  canula  is  to  be  intro- 
duced and  so  fixed  that,  while  it  prevents 
the  entrance  of  blood,  respiration  can  go  on 
undisturbed.  The  larynx  is  then  gradually 
detached  from  its  connections,  beginning 
from  below ;  this  greatly  facihtates  the 
operation,  for,  as  the  haemorrhage  gravitates 
away  from  the  part  actually  being  operated 
upon,  the  surgeon  can  see  what  he  is 
about.  It  is  very  desirable  to  take  up  all 
the  bleeding  vessels  one  by  one  as  they 
come  into  sight,  and  tie  them  with  carboUsed 
or  sublimated  silk.  Care  must  be  taken  not 
to  button-hole  the  oesophagus.  In  some  of 
the  recorded  cases,  owing  to  unexpected 
impHcation  of  the  pharynx,  portions  of  the 
latter  have  had  to  be  removed  with  the 
larynx.  After  the  operation  is  completed, 
the  hole  may  be  plugged  with  absorbent 
antiseptic  wool  or  gauze;  this  must  be 
changed  twice,  or  oftener,  daily,  and  such 
lotions  or  other  apphcations  used  as  each 
individual  case  seems  to  call  for.  Should 
recovery  take  place,  an  artificial  larynx 
may  be  fitted.  Liquid  nourishment  must 
alone  be  given  at  first ;  this  is  best  ad- 
ministered through  a  soft  oesophageal  tube, 
provided  with  a  funnel-shaped  extremity. 


Sg2 


Larynx,  Extirpation  of  the 


The  prognosis  in  all  these  cases  must 
be  very  guarded.  Apart  firom  the  fact  that 
the  operation  is  most  frequently  undertaken 
for  carcinoma,  there  are  grave  risks  attend- 
ing it;  should  these  be  got  over,  there  is 
considerable  risk  firom  the  onset  of  septic 
pneumonia  during  the  subsequent  two  or 
three  weeks ;  while,  later,  the  fear  of  relapse, 
of  recurrence,  or  of  secondary  growths,  can 
never  be  quite  banished. 

Egbert  William  Parker. 

LARYNX,  Growths  in  the.— A.  Non- 
malignant  Growths. 

Causes. — All  the  causes  leading  to 
chronic  inflammation  of  the  mucous  mem- 
brane of  the  larynx  (see  Chronic  Laryn- 
gitis under  Laryngitis)  appear  to  favour 
the  development  of  neoplasms  in  that  part. 
This  explains  the  fact  that  the  male  sex  is, 
according  to  all  experience,  more  liable  to 
the  disease  than  the  female.  Sometimes,  no 
doubt,  the  disease  is  congenital,  in  other 
cases  the  etiology  is  quite  obscure.  "Whilst 
some  forms  (especially  papillomata)  are  met 
with  in  early  infancy,  and  no  period  of  life 
is  exempt  from  such  affections,  benign 
growths  in  the  larynx  are  probably  most 
commonly  met  with  in  middle  life — i.e. 
between  the  ages  of  thirty  and  fifty.  Al- 
though, even  in  much  more  advanced 
periods  of  life,  benign  neoplasms  occur,  yet, 
if  the  history  of  the  patient  shows  that 
the  disease  commenced  after  the  fiftieth 
year  of  life,  the  surgeon  will  do  well  to 
remember  the  probability  of  the  growth 
being  malignant. 

Pathology. — The  benign  neoplasms  met 
with  in  the  larynx  are :  papillomata,  fibro- 
mata, cysts,  myxomata,  angiomata,  adeno- 
mata, Hpomata,  and  enchondromata.  Of 
these  the  first  two  are  by  far  the  most 
commonly  met  with;  cysts,  though  by 
no  means  so  rare  as  beheved  up  to  recent 
date,  following  at  a  very  long  interval, 
and  the  remaining  forms  being  excessively 
rare. 

1.  Papillomata. — Papillomata  of  the 
larynx  consist  of  papillae  occurring  singly  or 
in  groups.  Their  colour  is  white,  grey,  or 
pink,  their  form  mostly  cauliflower-like 
or  warty.  After  extirpation  they  tend  to 
recur.  They  may  be  solitary  or  multiple, 
pedunculated  or  sessile,  unilateral  or  bi- 
lateral. Sometimes,  multiple  papillomata 
fill  almost  the  whole  larynx.  The  favourite 
seats  of  the  growth  are  the  vocal  cords — 
in  the  experience  of  the  writer  especially 
their  anterior  commissure — the  ventricular 
bands,  and  the  ventricles  of  Morgagni. 
They  often  spring  from  the  lower  surface  of 


the   true  cord,  but  never  from  the  inter- 
arytaenoid  fold. 

2.  Fibromata.  —  Laryngeal  fibromata 
consist  of  bundles  of  white,  closely  inter- 
woven fibres,  covered  generally  with  squa- 
mous epithelium,  and  suppHed  more  or  less 
richly  with  blood-vessels.  Their  consistence 
is  much  harder  than  that  of  papillomata ; 
their  form  round,  oval,  or  multilobular,  and 
their  surface  generally  smooth ;  their  colour 
white,  pink,  scarlet,  or,  in  rare  cases,  bluish 
red ;  their  size  varies  from  that  of  a  pin's 
head  to  that  of  a  hazel-nut.  They  may  be 
either  pedunculated  or  sessile.  They  are 
almost  always  soHtary,  spring  usually  from 
one  of  the  vocal  cords,  grow  very  slowly, 
and  sometimes  become  arrested  in  growth 
after  having  attained  a  certain  size.  When 
extirpated  they  do  not  recur. 

3.  Cysts  of  the  larynx  are  almost  al- 
ways of  the  nature  of  follicular  retention 
cysts.  They  grow  most  frequently  from  the 
back  of  the  epiglottis,  the  laryngeal  ventri- 
cles, and  fi:om  the  free  borders  of  the  vocal 
cords,  and  are  generally  filled  with  either 
serous  or  colloid  material.  Their  walls  are 
in  most  cases  thin,  so  that  they  can  be 
easily  pricked.  Occasionally,  however,  the 
walls  are  firm,  and  offer  considerable  re- 
sistance to  cutting  instruments.  Their  ap- 
pearance IS  generally  that  of  a  greyish, 
somewhat  transparent  bladder;  their  size 
usually  varies  from  that  of  a  pin's  head  to 
that  of  a  small  cherry ;  but  the  writer  has 
lately  seen  an  epiglottidean  cyst  —  the 
largest,  he  believes,  ever  observed — which 
was  of  the  size  of  a  bantam's  egg.  After 
pricking  they  either  at  once  collapse  or 
slowly  give  exit  to  a  tenacious  colloid  fluid. 
Sometimes  they  fill  again  after  having  been 
emptied,  and  in  such  cases  they  not  rarely 
change  into  blood-cysts. 

The  remaining  forms  of  benign  laryn- 
geal neoplasms  occur  so  rarely,  that  it  must 
suffice  to  mention  that,  in  quite  exceptional 
cases,  new  formations  of  mucoid,  vascular, 
fatty,  glandular,  and  cartilaginous  tissue 
have  been  observed. 

Symptoms. — The  symptoms  caused  by 
non-malignant  laryngeal  tumours  depend 
upon  their  seat,  their  size,  and  their  raode 
of  attachment.  The  vocal  cords  and  their 
neighbourhood  being  most  frequently  the. 
seat  of  origin  of  these  neoplasms,  hoarse- 
ness or  aphonia  is  the  most  frequent 
symptom.  In  cases  of  pedunculated  neo- 
plasms, which  are  swung  to  and  fro  by  the 
respiratory  current  of  air,  these  vocal  symp- 
toms are  often  of  a  surprisingly  varied 
character,  the  natural  or  only  sUghtly  al- 
tered voice  of  the  patient   being  present 
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whilst  he  speaks  one  sentence,  and  the 
next  sentence  being  produced  in  a  toneless 
whisper,  because  the  neoplasm  has  in  the 
meantime  been  thrown  upon  or  between 
the  vocal  cords.  If  a  neoplasm  situated 
within  the  glottis  be  at  all  large,  or  if  there 
be  numerous  small  growths  (papillomata) 
encroaching  upon  the  air-passages,  there 
will,  in  addition,  be  more  or  less  considerable 
dyspnoea,  sometimes  to  a  dangerous  extent. 
Again,  in  cases  of  pedunculated  growth, 
even  if  not  very  large,  the  neoplasm  may, 
especially  during  sleep,  be  suddenly  im- 
pacted in  the  rima  glottidis  and  produce  a 
dangerous  attack  of  suJ3bcation.  Dysphagia 
is  only  present  when  a  growth  (cyst)  springs 
from  the  epiglottis  or — in  excessively  rare 
cases — extends  from  the  larynx  into  the 
oesophagus.  Cough  is  by  no  means  a  fre- 
quent symptom  of  laryngeal  growths ;  it  is 
only  troublesome  in  cases  of  pedunculated 
tumours,  which  are  thrown  about  and  irri- 
tate the  mucous  membrane  after  the  manner 
of  foreign  bodies.  Pain  is  not  produced  by 
benign  growths. 

Diagnosis.  —  Hoarseness,  dysphonia, 
aphonia,  dyspnoea,  being  concomitants  of 
many  chronic  affections  of  the  larynx,  a 
certain  diagnosis  can  in  most  cases  only  be 
arrived  at  by  a  laryngoscopic  examination. 
Occasionally,  a  small  piece  of  a  papilloma 
may  be  coughed  out  and  settle  the  nature 
of  the  ailment ;  again,  the  character  of  the 
dyspnoea  or  of  the  vocal  disturbance  may 
vary  so  much  as  to  lead  to  a  suspicion  of 
its  cause,  or  the  patient  himself  may  feel 
the  movements  of  a  pedunculated  growth  in 
his  throat.  But  such  cases  are  exceptional, 
and  generally  the  discovery  of  a  growth 
will  come  as  a  surprise  upon  both  medical 
attendant  and  patient. 

It  is  essential,  in  these  cases,  that  the 
laryngoscopic  examination  be  not  limited 
to  the  observation  of  the  larynx  during 
phonation  and  respiration,  but  that  it  be 
repeated  immediately  after  the  patient  has 
been  directed  to  cough,  because  there  are 
cases  of  subglottic  pedunculated  growths, 
in  which  the  neoplasm  can  only  in  this 
manner  be  brought  into  view. 

As  to  the  aspect  of  the  different  forms 

of  the  more  common  benign  neoplasms  in 

.  the  laryngeal  muTor,  sufficient  information 

has  been  given  in  the  paragraph  dealing 

with  their  pathology. 

The  differential  diagnosis  between  be- 
nign and  malignant  tumours  (epitheHomata, 
sarcomata)  of  the  larynx  occasionally  offers 
very  serious  difficulties.  EpitheUoma  in 
its  early  stages — i.e.  before  the  commence- 
ment of  ulceration — sometimes  looks  strik- 


ingly like  papilloma.  The  presence  or 
absence  of  a  distinct  line  of  demarcation 
between  the  neoplasm  and  the  neighbour- 
ing tissue ;  the  degree  of  mobHity  of  the 
vocal  cord,  if  to  this  the  growth  be  attached 
(see  Malignant  Growths ,  Symptoms)  ;  the 
age  of  the  patient ;  the  presence  or  absence 
of  spontaneous  pain,  of  tenderness  of  the 
larynx  on  handling,  of  timiefaction  of  the 
neighbouriijg  lymphatic  glands,  of  dyspha- 
gia, of  haemorrhages,  of  cachexia  will,  in 
such  cases,  sometimes  give  valuable  infor- 
mation as  to  the  true  character  of  the  neo- 
plasm. Eemoval  of  a  small  fragment  of  the 
growth  by  means  of  the  laryngeal  forceps 
and  its  microscopic  examination  will,  in 
most  cases,  at  once  settle  all  doubts.  If 
this  measure  be  impracticable,  it  will  be 
wiser  to  leave  the  diagnosis  for  some  time 
in  suspense. 

The  laryngeal  excrescences  of  syphilis 
and  of  phthisis  can  hardly  be  mistaken  for 
non-malignant  new  formations.  The  exist- 
ence of  condylomata  of  the  larynx  is  still 
doubted  by  many  competent  observers.  The 
submucous  origin  of  gummata,  which  are 
also  very  rare,  and  which  occur  in  the  form 
of  smooth,  roundish,  yellowish,  or  pinkish 
elevations,  is  very  obvious  even  on  casual 
observation.  The  so-called  '  false  excres- 
cences '  of  laryngeal  syphiHs,  which,  it  is 
true,  resemble  in  form  some  genuine  neo- 
plasms, but  which  in  reaUty  only  represent 
ragged  borders  of  ulcers  seen  en  profile, 
are  distinguished  by  being  almost  always 
situated  in  the  interarytaenoid  fold  —  a 
situation  in  which,  as  stated  above,  accord- 
ing to  the  experiences  of  the  most  trust- 
worthy observers,  genuine  neoplasms  are 
never  found.  Moreover,  in  such  cases  there 
will  be  either  concomitant  lesions  in  other 
parts,  or  scars  pointing  to  old  mischief  of  a 
specific  nature,  and  the  history  as  well  as 
the  use  of  antisyphihtic  remedies  will  soon 
clear  up  the  diagnosis. 

The  general  timaefaction,  soon  followed 
by  ulceration,  of  laryngeal  tuberculosis, 
coupled,  as  it  almost  always  is  in  such  a 
stage,  with  evidence  of  pulmonary  disease 
and  constitutional  symptoms,  will  hardly 
lead  the  most  inexperienced  observer  to 
mistake  it  for  a  benign  growth. 

Treatment. — There  are  cases  of  laryn- 
geal growths,  in  which  small  neoplasms 
(especially  fibromata)  are  so  situated  as  to 
cause  very  httle  or  no  inconvenience.  In 
such  cases,  operative  removal  may  certainly 
be  dispensed  with,  and  the  patient  ought 
only  to  submit  himself  periodically  to  in- 
spection, in  order  that  the  progress  of  the 
growth  may  be  kept  imder  notice. 
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In  the  much  more  numerous  cases,  in 
which  neoplasms  cause  greater  inconve- 
nience or  even  danger,  operative  interfer- 
ence is  indispensable.  It  has  already  been 
mentioned  (see  Chronic  Laryngitis,  under 
Laryngitis)  that  treatment  of  well-defined 
neoplasms  by  astringent  or  caustic  appUca- 
tions  is  not  only  useless,  so  far  as  the 
destruction  of  the  growth  is  concerned,  but 
even  injurious  to  the  healthy  parts  in  their 
neighbourhood.  Moreover,  the  introduction 
of  strong  caustics  into  the  larynx  always 
implies  a  certain  risk,  leading,  as  it  often 
does,  to  spasm  of  the  glottis,  and  sometimes 
to  violent  inflammation  of  the  adjacent 
parts. 

Thus,  removal  of  the  growth  is  left  as 
the  only  efficient  mode  of  treatment.  Such 
removal  can  either  be  effected  from  within 
under  the  guidance  of  the  laryngeal  mirror, 
or  from  without — i.e.  by  opening  the  laryn- 
geal cavity;  or,  in  rare  cases,  by  a  com- 
bination of  these  two  methods — viz.  tracheo- 
tomy, followed  by  intralaryngeal  removal. 
The  question  which  of  the  two  methods, 
the  intralaryngeal  or  the  extralaryngeal, 
is  the  preferable  one  has  been  hotly  dis- 
cussed for  years,  and  even  now  no  general 
consensus  of  opinion  has  been  obtained, 
though  undoubtedly  the  intralaryngeal 
method  is  in  the  ascendant.  It  is  impos- 
sible in  the  limited  space  at  the  writer's 
disposal  to  discuss  the  merits  of  both 
methods  at  any  length.  He  unhesitatingly 
gives  the  preference  to  the  intralaryngeal 
removal  in  all  cases  in  which  its  execution 
is  feasible,  and  his  experience  has  taught 
him  that  this  is  possible  in  most  cases.  It 
has  been  contended  that  some  qualities  of 
certain  growths,  such  as  broad  bases,  vascu- 
larity, hard  consistence,  subglottic  position 
when  large,  multiplicity  and  tendency  to- 
wards recurrence,  formed  so  many  contra- 
indications to  the  adoption  of  the  intra- 
laryngeal method.  The  writer's  personal 
experience  has  convinced  him,  that  even 
the  joint  occurrence  of  several  of  these 
conditions  in  one  case,  often  presents  no 
insuperable  obstacle  to  successful  intra- 
laryngeal extirpation.  Of  course,  if  there 
be  urgent  dyspnoea,  and  immediate  intra- 
laryngeal relief  be  unobtainable  from  what- 
soever cause,  palliative  tracheotomy  ought 
to  be  performed ;  but  the  writer  would 
strongly  advise  that  the  division  of  the 
thyroid  cartilages  in  such  cases  be  not  pro- 
ceeded with  at  once,  on  account  of  the 
serious  danger  of  lasting  impairment  of 
the  voice  which,  in  the  majority  of  cases, 
follows  the  performance  of  that  operation. 
See  Thyrotomy. 


Here  comes  in  the  vexed  question  of  the 
recurrence  of  multiple  papillomata.  It  has 
been  maintained  that  thyrotomy  offered, 
apart  from  being  a  quicker  method  of 
treatment  than  intralaryngeal  evulsion  of 
the  growths,  a  better  chance  of  thoroughly 
removing  all  of  them,  and  of  effectuallj'' 
cauterising  their  bases,  thus  giving  a  greater 
protection  against  recurrence.  To  this  it 
must  be  replied  that  the  uncontroverted 
statistics  of  Professor  Bruns  of  Tubingen 
have  shown  these  statements  to  be  alto- 
gether unfounded  on  fact,  and  that  they 
have  brought  out,  in  addition,  most  clearly 
the  important  fact  that  thyrotomy  is  in 
itself  an  operation  seriously  jeopardising 
the  voice.  The  writer  would  add  that 
frequently,  in  this  question,  two  very  differ- 
ent conditions  are  confounded  under  the 
one  name  '  recurrence.'  It  is  an  altogether 
different  thing  whether,  from  the  same 
place  from  which  a  papiQoma  has  just  been 
removed,  a  fresh  one  springs  up ;  or  whether, 
after  the  removal  of  a  papilloma  from  the 
anterior  commissure  of  the  vocal  cords, 
another  one  begins  to  grow  from  one  of 
the  laryngeal  ventricles.  The  latter  event 
is  evidently  no  '  recurrence '  in  the  proper 
sense  of  the  word,  though  often  wrongly 
thus  denominated,  but  evidence  of  a  ten- 
dency to  general  papillomatous  degenera- 
tion. It  is  obvious  that  unless,  under  such 
circumstances,  all  the  contents  of  the  laryn- 
geal box  be  cut  out  or  the  larynx  be  entirely 
extirpated — two  proceedings  against  the 
performance  of  which  in  such  cases  the 
writer  would  emphatically  protest  —  no 
oi^eration  can  give  a  guarantee  against  the 
appearance  of  fresh  growths  in  the  larynx. 
But  it  is  equally  obvious  that,  under  such 
circumstances,  the  performance  of  an  opera- 
tion ought  to  be  avoided,  which,  like  thyro- 
tomy, carries  with  it  a  grave  danger  of 
lasting  impairment  to  the  voice.  The  writer 
has  found  that  if,  in  cases  of  multiple 
recurring  papillomata,  the  intralaryngeal 
removal  be  perseveringly  proceeded  with, 
almost  always,  finally,  a  time  arrives  when 
the  tendency  to  a  fresh  formation  of  these 
growths  appears  to  become  exhausted.  The 
statement,  that  protracted  intralaryngeal 
operations  have  been  instrumental  in  con- 
verting a  benign  into  a  mahgnant  tumour, 
has  never  been  supported  by  vaUd  evidence. 

As  to  the  practice  of  intra -laryngeal 
operations,  the  writer  considers  it  neither 
necessary  nor  even  desirable  to  give  de- 
tailed directions.  The  method  can  only 
be  learned  by  continued  practice  on  the 
living  subject,  not  from  mere  descriptions ; 
its  very  essence — viz.  that  the  operator  must 
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constantly  transfer,  in  his  mind's  eye,  the  | 
parts  seen  in  the  antero -posteriorly  inverted 
image  to  their  real  position — demanding 
quite  a  special  education.  The  recent  | 
introduction  of  hydrochlorate  of  cocaine 
as  a  local  anaesthetic  of  the  laryngeal 
mucous  membrane — a  20  per  cent,  solu-  j 
tion  being  appHed  by  means  of  a  camel- 
hair  brush  to  the  larynx  five  minutes  I 
before  the  operation,  and  this  application, 
if  necessary,  being  repeated  once  or  oftener 
during  the  sitting — will  no  doubt  greatly 
facilitate  the  more  general  adoption  of 
the  intralaryngeal  method.  Kemoval  of 
^owths  may  be  efifected  by  cutting,  by 
crushing,  by  evulsion,  and  by  galvano-cau- 
terisation,  but  it  is  impossible  to  lay  down 
any  general  rule  as  to  the  method  to  be  em- 
ployed. The  writer  has  found,  in  the  great 
majority  of  his  cases,  -that  evulsion  by 
meajis  of  Mackenzie's  cutting  larjmgeal 
forceps  did  all  that  was  necessary ;  in  cer- 
tain difficult  cases,  the  galvano-caustic  loop 
and  burner  had  to  be  resorted  to.  Volto- 
lini's  method — viz.  of  running  a  Uttle  sponge 
firmly  attached  to  a  laryngeal  probe  up 
and  down  the  larynx,  by  which  process  soft 
growths  are  supposed  to  be  torn  off  their 
attachments — has  not  proved  very  satis- 
factory in  his  hands. 

B.  Malignant  Growths.  —  Causes. — 
The  causes  of  the  origin  of  malignant 
growths  in  the  larynx  are  as  obscure  as  those 
of  such  growths  in  general.  It  is  generally 
beUeved  that  hereditary  influences,  trau- 
matic lesions,  and  long-continued  irritation 
of  the  vocal  organ  may  play  a  role  in  their 
production  ;  the  writer,  who  has  had  the 
opportunity  of  seeing  an  unusually  large 
number  of  these  neoplasms,  has  not  been 
able,  in  a  single  case,  to  trace  the  origin  to 
a  distinct  cause.  It  is  doubtful  whether 
papillomata  ever  degenerate  into  cancroids. 
Malignant  tumours  of  the  larynx  almost 
always  belong  to  the  period  of  life  after 
forty;  the  writer  has  seen  two  cases  in 
men  over  eighty.  The  male  sex  is  more 
liable  to  the  disease  than  the  female. 

Pathology. — The  malignant  neoplasms 
met  with  in  the  larynx  are  carcinomata 
and  sarcomata.  Of  these,  the  latter  are 
very  rare,  the  former  considerably  more 
frequent  than  is  generally  supposed.  Car- 
cinoma of  the  larynx  is  almost  always 
primary  or  contiguous,  never — so  far  as  the 
writer  knows — metastatic  or  infectious. 
This  is  due  to  the  peculiar  arrangement  of 
the  lymphatics  of  the  larynx.  They  are 
very  richly  developed,  but  form  quite  a 
network  of  their  own,  and  without  anas- 
tomosing with  the  lymphatics  of  liie  neigh- 


bouring parts — as  do  the  pharyngeal  lym- 
phatics so  amply — empty  themselves  into 
four  small  lymphatic  glands,  two  of  which 
are  situated  underneath  the  greater  horns 
of  the  hyoid  bone,  the  two  others  at  the 
sides  of  the  trachea.  This  is  practically 
very  important,  for  it  explains,  on  the  one 
hand,  why  the  larynx  enjoys  a  prac- 
tical immunity  from  infection  in  cases  of 
carcinoma  elsewhere  in  the  body ;  on  the 
other,  why,  in  cases  of  primary  intrinsic 
carcinoma  of  the  larynx,  the  disease  so 
long  remains  a  purely  local  one,  and  does 
not  infest  the  neighbouring  lymphatics  of 
the  neck.  Similar  conditions  obtain  in 
laryngeal  diphtheria.  Hence,  also  the 
marked  absence  of  general  cachexia  in  the 
first  stages  of  intrinsic  laryngeal  carci- 
noma. 

Cancer  of  the  larynx  appears  by  far 
most  frequently  in  the  form  of  epitheUoma, 
much  more  rarely  as  medullary  carcinoma, 
stiQ  more  rarely  as  scirrhus ;  the  histological 
characteristics  of  these  forms  being  the 
same  in  the  larynx  as  those  seen  elsewhere 
in  the  body.  The  seats  of  predilection 
of  laryngeal  carcinoma  are  the  ventricular 
bands  and  vocal  cords.  Sarcoma  occurs 
in  the  round-celled,  less  frequently  in  the 
spindle -celled  form. 

Symptoms. — It  is  often  very  difficult,  in 
the  early  stages  of  malignant  neoplasms  of 
the  larynx,  to  differentiate  them  from  be- 
nign ones  or  even  from  other  laryngeal 
affections,  neither  the  subjective  nor  the 
objective  symptoms  being  of  a  pathogno- 
monic character.  Hoarseness  is  usually 
the  earhest  and  altogether  the  most  con- 
stant symptom.  Its  degree  in  the  earhest 
stages — i.e.  when  only  a  small  projection  is 
seen  on  one  of  the  vocal  cords — is  often  out 
of  proportion  to  the  size  of  the  neoplasm  ; 
and  the  writer  considers  it  as  a  sign  of 
great  importance  if  already,  at  this  early 
period,  the  mobihty  of  the  affected  cord  is 
considerably  impaired.  The  latter  phe- 
nomenon, which  is  no  doubt  due  to  the 
infiltrating  character  of  the  tumour,  is  en- 
tu-ely  absent  in  cases  of  benign  growths 
of  similar  size.  "With  the  progress  of  the 
tumefaction,  the  hoarseness  soon  changes 
into  complete  aphonia ;  but,  on  the  other 
hand,  the  voice,  which  was  already  entirely 
lost,  sometimes  returns  to  some  extent  at 
the  time  when  the  tumour  begins  to  break 
down — i.e.  when  a  better  juxtaposition  of 
the  cords  is  again  rendered  possible.  Pain 
in  the  larynx  may  occur  either  at  an  early 
or  at  a  later  period,  but  the  writer  has 
observed  cases  in  which  this  sjonptom  was 
almost    entirely    absent     throughout    the 
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course  of  the  disease.  If  present,  it  may- 
radiate  from  the  throat  to  the  ear,  the 
irritated  fibres  of  the  superior  laryngeal 
nerve  transmitting  the  irritation  to  the 
auricular  branch  of  the  pneumogastric 
nerve;  but  this  variation  of  pain  is  not 
pathognomic  of  laryngeal  cancer.  The 
laryngeal  region  is  not  infrequently  tender 
on  external  pressure.  Dysphagia  is  always 
present  when  the  epiglottis  and  the 
arytaeno-epiglottidean  folds  are  the  seat  of 
the  disease  ;  in  intrinsic  carcinoma  it  often 
is  absent  or  slight.  There  is  nearly  always 
a  considerable  increase  of  secretion.  This 
is  generally  at  first  frothy,  later  on  tenacious 
and  semipurulent,  not  rarely  streaked  with 
blood ;  in  later  stages — i.e.  when  the  peri- 
chondrium has  become  affected — often  fetid, 
as  is  also  the  patient's  breath.  More  or  less 
considerable  haemorrhages  not  infrequently 
take  place,  when  vessels  have  been  laid 
open  in  the  progress  of  the  disease.  As 
soon  as  the  tumefaction  considerably  nar- 
rows the  air-passages,  dyspnoea  makes  its 
appearance,  the  degree  of  which  depends 
upon  the  amount  of  obstruction  caused. 
Cachexia  is  not  rarely  absent  throughout 
until  the  patient's  death,  and  the  Ijnnpha- 
tics  of  the  neck  often  remain  unattacked 
so  long  as  the  growth  remains  within  the 
larynx  proper ;  when,  however,  the  cancer 
dips  into  the  pharynx,  tumefaction  of  the 
lymphatics  underneath  the  stemo-cleido- 
mastoid  muscles  and  of  the  posterior  cer- 
vical lymphatics  sometimes  takes  place. 
In  late  stages  of  the  intrinsic  variety,  the 
larynx  is  sometimes  found  considerably 
broadened,  in  consequence  of  the  pressure 
from  within. 

In  those  cases  in  which  the  disease 
attacks  the  larynx  only  by  contiguity — i.e. 
in  which  it  starts  from  the  tongue,  the 
pharynx,  the  oesophagus,  the  thyroid  gland, 
the  branchial  fissures  of  the  neck,  &c. — the 
symptoms  just  enumerated  will  of  course 
vary  according  to  the  primary  seat  of  the 
cancer,  and  will  be,  moreover,  complicated 
by  symptoms  peculiar  to  the  affection  of  the 
part  primarily  infested.  Not  rarely,  acute 
oedema  of  the  parts  in  the  immediate 
vicinity  of  the  new  growth  sets  in ;  more 
frequently  there  is  some  degree  of  chronic 
oedema  around  the  tumour.  In  other  cases 
the  perichondrium  and  the  cartilages  them- 
selves are  attacked,  necrosis  of  the  cartilages 
takes  place,  abscesses  are  formed,  parts  of 
the  cartilages  become  separated  and  may 
be  expectorated,  fistulous  communications 
between  the  air  and  food  passages  are 
established,  or  between  the  larynx  and  the 
external  neck,  &c. 


The  laryngoscopic  appearances  in  the 
early  stages  are  not  very  characteristic, 
and  it  will  be  often  found  very  difficult  to 
differentiate  commencing  carcinoma  or  sar- 
coma  from  papilloma,  fibroma,  syphiHtic  or 
tubercular  infiltration.  Generally,  malig- 
nant growths  appear  as  cauliflower -like, 
semiglobular,  mamillated  or  warty  distiuct 
protuberances ;  in  some  cases  there  is  from 
the  beginning  more  extensive  infiltration 
with  but  little  projection  above  the  surface. 
Later  on,  the  extensive  irregular  tumefac- 
tion, which  sometimes  fiUs  half  or  even 
the  whole  laryngeal  cavity  and  invades  all 
the  laryngeal  structures,  and  above  all  the 
ulceration  of  the  tumour  itself,  make  the 
appearances  much  more  characteristic.  If 
the  disease  starts  from  the  epiglottis,  that 
part  may  either  be  found  immensely 
thickened  or,  in  other  cases  on  the  con- 
trary, almost  entirely  eaten  away.  The 
parts  are  almost  always  found  covered  by 
white,  yellowish,  or  greenish  slimy  or 
muco -purulent,  often  fetid,  secretion. 

Diagnosis. — Malignant  growths  of  the 
larynx  may  be  mistaken — {a)  for  benign 
ones;  with  regard  to  the  differential  dia- 
gnosis between  the  two,  see  Non^Malig- 
nant  Growths,  Diagnosis ;  (&)  for  syphi- 
litic affections.  The  differential  diagnosis 
is  often  difficult.  The  previous  history  of 
the  patient,  the  simultaneous  existence  of 
other  syphilitic  affections,  or  evidence  of 
old  syphilitic  lesions  in  other  parts  of  the 
body,  wiU  of  course  aid  in  the  decision, 
but  neither  is  absolutely  rehable.  The 
carcinomatous  ulcer,  as  well  as  the  syphi- 
litic, is  irregular,  and  in  the  neighbourhood 
of  both  there  is  a  zone  of  inflammation. 
But  the  syphilitic  ulcer  in  the  larynx  is 
generally  developed  very  acutely,  often 
within  a  few  days,  whilst  the  cancerous 
takes  some  weeks  for  its  development. 
The  former  is  almost  always  sohtary,  uni- 
lateral, and  not  very  large ;  the  latter  is  pre- 
ceded by  tumefaction,  the  traces  of  which 
remain  round  the  ulcer.  Frequently,  it  is 
covered  with  smaU  excrescences,  and  often 
attains  a  very  large  size. 

There  are,  however,  cases  in  which  all 
these  diagnostic  signs  are  of  little  value, 
and  in  these  the  use  of  iodide  of  potas- 
sium will  often  solve  the  doubtc  The  writer 
would  propose  it  as  a  general  rule,  that 
the  treatment  of  every  case  of  suspected 
laryngeal  cancer  ought  to  begin  with  the 
administration  of  large  doses  of  iodide 
of  potassium.  (Ten  -  grain  doses  three 
times  daily,  to  be  rapidly  increased  up  to 
thirty-grain  doses  three  times  daily.)  No 
conclusions  as  to  the  nature  of  the  affection 
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ought  to  be  drawn  from  the  patient's  state- 
ments, but  only  from  the  occurrence  of 
actual  changes  for  the  better  in  the  laryn- 
geal appearances  ;  for  the  writer  has  found 
that,  even  in  cases  of  undoubted  cancer  of 
the  larynx,  the  patients  often  state,  after 
having  taken  iodide  of  potassium  for  a 
week's  time,  that  they  feel  better.  In  such 
cases,  however,  the  progress  of  the  growth 
is  of  com'se  not  arrested,  and  the  drug  soon 
loses  its  effect  upon  the  subjective  sensations, 
(c)  MaUgnant  disease  of  the  lar3'nx 
may  also  be  mistaken  for  tubercular  affec- 
tions. Here,  generally,  the  differential 
diagnosis  is  much  easier.  The  patient's 
age,  the  concomitance  of  pulmonary  affec- 
tions, the  characteristic  pallor  of  the  laryn- 
geal tissues,  the  bilateral  infiltration  usual 
in  laryngeal  phthisis,  the  slow  development 
of  the  ulcers,  their  small  size  and  great 
number,  will  easily  differentiate  this  affec- 
tion firom  malignant  growth  in  the  larynx. 
Examples  have,  however,  been  recorded  by 
good  observers,  in  which  mistakes  have 
been  committed. 

Treatment. — The  treatment  of  malig- 
nant growths  of  the  larynx  is  very  unsatis- 
factory. Medical  treatment  is  of  course 
useless.  Pain  maybe  temporarily  relieved 
by  insufflations  of  morphia  (gr.  ^ — ^  twice 
daily  or  more  frequently).  It  is  probable 
that  applications  of  strong  cocaine  solu- 
tions (20  per  cent,  or  more)  to  the  affected 
parts,  or  the  use  of  cocaine- sprays  and 
tablets  will  also,  in  this  disease,  reheve  pain 
and  dysphagia,  but  up  to  the  moment  when 
this  was  v^Titten  no  experiences  regarding 
this  point  had  been  recorded.  If  there  be 
complete  impossibility  of  swallowing,  the 
patient  must  be  fed  by  the  stomach-pump 
or  by  nutrient  enemata,  unless  gastrostomy 
be  preferred.  Dyspnoea  being  almost 
always  present,  the  writer  would  advise 
the  i^erformance  of  tracheotomy,  as  far  as 
possible  from  the  seat  of  the  disease,  at  an 
early  period — i.e.  before  the  general  health 
has  already  suffered  from  insufficient  air 
supply.  The  operation  affords  great  relief 
to  the  patient,  and  life  is  prolonged  on  an 
average  for  a  year,  and  not  infrequently 
for  longer.  If  its  performance  be  left  mitD. 
the  patient  is  almost  suffocated,  the  re- 
sults are  not  nearly  so  satisfactory. 

Eegarding  radical  extirpation  of  the 
growth,  the  following  modes  of  procedure 
have  to  be  considered  :  (1)  intralaryngeal 
extirpation ;  (2)  thyrotomy  ;  (3)  subhyoid 
pharyngotomy ;  (4)  total — (5)  partial  ex- 
tirpation of  the  larynx. 

(1)  Intralaryngeal  extirpation  is  out  of 
the  question  in  cases  of  carcinoma,  and  in 
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sarcoma  may  only  be  attempted  in  those 
cases  in  which  the  neoplasm  forms  a  well- 
defined  tumoiur. 

(2)  Thyrotomy,  with  subsequent  extir- 
pation through  the  wound,  yields  very  bad 
results  in  cases  of  mahgnant  growth,  and 
should  not  be  attempted. 

(3)  Subhyoid  pharyngotomy  may  be 
thought  of,  in  cases  in  which  the  growth  is 
limited  to  the  epiglottis  and  the  parts  in 
the  laryngeal  vestibule. 

(4)  Total  extirpation  of  the  larynx  for 
carcinoma  is  at  present  still  on  its  trial. 
According  to  the  latest  statistics,  out  of 
sixty  patients  operated  upon  for  carcinoma, 
forty-two  died,  fifteen  recovered,  and  the 
end  of  three  cases  is  unknown.  This 
result  is  certainly  not  very  encouraging ; 
and  the  question  of  how  long  the  patients 
who  recovered  survived  the  operation,  and 
the  proportion  between  the  length  of  Hfe 
after  simple  tracheotomy  and  that  after 
successful  extirpation  of  the  larynx,  have 
still  to  be  determined.  Until  these  ques- 
tions have  been  fully  answered  by  large 
and  reliable  statistics,  the  propriety  of  ex- 
tirpating the  larynx  as  soon  as  the  diagnosis 
of  laryngeal  cancer  has  been  established 
is,  in  the  writer's  opinion,  still  suh  judice. 
On  the  other  hand,  it  is  only  in  cases  in 
which  the  tumour  is  absolutely  limited  to 
the  laryngeal  cavity,  and  in  which  no 
affection  of  the  neighbouring  parts  is  as 
yet  present,  that  an  early  operation  ap- 
pears to  have  any  chance.  For,  in  those 
cases  in  which  the  lymphatic  glands,  the 
pharynx,  oesophagus,  thjnroid  gland,  &c.,  are 
simultaneously  or  even  primarily  attacked, 
it  will  be  almost  impossible  to  eradicate  all 
traces  of  the  malignant  disease,  and  re- 
currences within  the  next  few  months  are 
almost  certain.  The  kind  of  life  which  the 
patient  will  have  to  lead  even  after  success- 
ful operation,  and  even  with  an  artificial 
larynx,  must  of  course  be  fully  explained 
to  him  before  the  operation  is  undertaken. 
In  sarcoma,  the  chances  of  complete  ex- 
tirpation appear  to  be  much  better.  One 
patient  has  certainly  survived  the  opera 
tion  for  more  than  six  years. 

(5)  Partial  extirpation  of  the  larynx  hat 
of  late  years  repeatedly  been  performed, 
especially  by  German  surgeons,  in  cases 
in  which  the  disease  only  involved  one 
half  of  the  larynx.  It  is  stated  to  be  much 
less  serious  than  the  total  excision,  not  to 
be  followed  more  frequently  by  recurrence 
of  the  disease  than  after  complete  removal 
of  the  organ,  to  give  rise  to  less  functional 
disturbance  with  regard  to  swallowing  and 
speaking,  and,  m  some  instances,  even  to 
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enable  the  patient  to  dispense  later  on 
with  the  tracheal  tube.  Fui'ther  experience, 
however,  will  have  to  show  how  far  these 
statements  can  be  supported.  In  the 
present  state  of  our  knowledge,  the  best 
poHcy  would  appear  to  be  to  explain  to  the 
patient  or  to  his  friends,  on  the  one  hand, 
the  chances  of  the  palliative  treatment 
(tracheotomy  if  necessary,  accompanied  or 
followed  by  gastrostomy) ;  and,  on  the  other, 
those  of  the  radical  (partial  or  total  extir- 
pation of  the  larynx),  and  to  let  them 
decide.     See  Larynx,  JExtirpation  of  the. 

Felix  Semon. 

LARYNX,  Neuroses  of  the. -A.  Motor 

Neuroses. 

I.  Paralyses.  —  Causes.  —  Diminished 
or  abolished  action  of  the  vocal  cords  may 
be  the  consequence  of  either  a  neuropathic 
or  a  myopathic  impairment.  Myopathic 
impairments  may  be  due  to  muscular  de- 
generation (in  phthisis),  to  infiltration  of 
the  muscles  (in  inflammatory  processes),  or 
to  their  direct  destruction  (in  cases  of  in- 
iury,  mahgnant  growth  in  the  larynx  or 
oesophagus,  &c.) ;  otherwise  they  are  exceed- 
ingly rare.  Neuropathic  impairments  may 
be  either  of  an  organic  or  of  a  functional 
nature.  The  latter  class  of  cases  includes 
functional  weakness  (in  cases  of  phthisis, 
chlorosis,  general  anaemia,  loss  of  blood 
after  injui'ies,  exhausting  diseases,  &c.), 
hysterical  affections ;  and — at  least  in  the 
initial  stages — also  the  reflex  paralyses, 
although,  m  the  case  of  the  latter,  probably 
later  on  actual  organic  changes  take  place. 
Examples  of  such  reflex  paralyses  would  be  : 
the  paralysis  resulting  on  the  opposite  side 
from  pressure  on  one  pneumogastric  nerve, 
probably  some  instances  of  diphtheritic  and 
possibly  some  of  the  forms  of  toxic  paralysis. 
The  reflex  paralysis  in  the  first-named  class 
of  cases  has  been  ingeniously  explained  by 
Dr.  George  Johnson  as  the  result  of  a 
centripetal  irritation  of  the  trunk  of  the 
vagus  acting  on  the  nervous  centre,  and 
through  it  upon  the  nerve -supply  to  the 
laryngeal  muscles  on  the  opposite  side. 

With  the  exception  of  some  of  these 
reflex  paralyses,  in  the  great  majority  of 
cases  of  functional  paralysis  the  adductor 
fibres  of  the  recurrent  laryngeal  nerves  are 
concerned,  very  rarely  the  abductor  fibres. 
The  organic  paralyses  may  be  of  a  central, 
peripheral,  perhaps  also  {see  above)  of  reflex 
origin.  These  paralyses  may  be  either 
complete  or  incomplete — i.e.  they  may 
either  involve  the  whole  of  the  motor  cen- 
tres or  single  motor  nerves  of  the  larynx, 
or  they  maj  be  limited  to  j)arts  of  centres 


or  nerve-trunks.  Thus,  in  cases  belonging 
to  the  last-named  category,  there  may  be 
either  paralysis  of  the  motor  branch  of  the 
superior  laryngeal  nerve,  or  incomplete 
paralysis  of  the  centres  or  trunks  of  the  re- 
current laryngeal  nerves,  or  paralysis  of  in- 
individual  twigs  of  the  recurrent  from  local 
causes.  In  cases  of  incomplete  organic 
lesion  of  the  centres  or  trunks  of  the  spinal 
accessory,  pneumogastric,  and  recurrent 
laryngeal  nerves,  there  is,  as  the  writer  has 
shown,  a  distinct  proclivity  of  the  abductor 
fibres  of  the  recurrent  laryngeal  nerve  to 
succumb  sooner  than  the  adductor  fibres,  or 
even  exclusively ;  whilst  the  occurrence  of 
an  analogous  isolated  affection  of  the  ad- 
ductor fibres,  in  cases  of  organic  disease,  has 
never  yet  been  verified. 

Pathology. — In  the  purely  functional 
cases,  no  changes  are  to  be  detected  in  either 
nerves  or  muscles ;  in  the  mj'opathic  cases, 
the  changes  vary  according  to  the  fundamen- 
tal cause.  Thus,  in  cases  of  acute  inflamma- 
tion of  the  mucous  membrane,  a  serous  in- 
filtration of  the  muscles  may  take  place, 
in  phthisis,  fatty  degeneration  of  the  muscles 
may  be  found,  whilst  in  a  case  of  oeso- 
phageal carcinoma  occupying  the  plate  of 
the  cricoid  cartilage,  one  or  both  posterior 
crico-arytaenoid  cartilages  may  have  par- 
tially or  entirely  perished  by  a  process  of 
invasion  and  ulcerative  destruction.  In 
cases  of  neuropathic  paralj^sis  due  to  organic 
lesion  or  disease  of  the  motor  larjTigeal 
nerves,  the  atrophic  and  degenerative 
changes  usually  met  with  under  such  cir- 
cumstances will  be  found  in  the  nerves  and 
in  the  muscles  suppHed  by  them,  their  in- 
tensity varying  in  proportion  to  the  amount 
of  the  lesion.  If  the  lesion  be  equivalent  to 
a  transverse  section  of  the  nerve  affected, 
all  the  nerve-fibres  and  all  the  muscles  sup- 
phed  by  the  nerve  will,  of  course,  suffer  in 
an  equal  degree.  But  it  is  a  most  remark- 
able fact  that,  even  in  cases  of  grave  and 
long-standmg  impHcation  of  the  recurrent 
laryngeal  nerves  in  tumours  or  dense  con- 
nective tissue,  or  of  serious  central  disease 
involving  the  roots  of  the  laryngeal  motor 
nerves,  a  number  of  normal,  well-preserved 
nerve-fibres  has  been  found ;  and  that,  in 
such  cases  as  stated  above,  the  abductors  of 
the  vocal  cords  (posterior  crico-arytaenoid 
muscles)  have  invariably  been  found  to 
have  undergone  considerable  or  even  almost 
complete  atrophy  and  fatty  degeneration, 
whilst  the  adductors  have  either  suffered  to 
a  much  less  degree  or  even  entirely  escaped 
degenerative  changes. 

Symptoms.  —  The  larynx  serves  two 
functions,  respiration  and  phonation.     For 
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the  former  it  is  necessary  that  the  glottis 
should  be  open  to  a  certain  extent  during 
inspiration  and  expiration,  for  the  latter 
that  it  should  be  closed  during  the  act 
of  speaking,  and  that  there  should  be  a 
certain  amount  of  tension  of  the  vocal 
cords.  If,  in  consequence  of  unpaired  ab- 
ductive  power,  the  cords  cannot  separate  so 
far  as  to  allow  of  a  sufficient  entry  of  air 
during  ins]3iration,  dyspnoea  will  arise ;  if, 
on  the  other  hand,  in  consequence  of  com- 
plete paralysis  of  one  or  both  recurrent 
laryngeal  nerves,  or  of  their  adductor  or 
tensor  twigs,  the  vocal  cords  cannot  be 
brought  fully  together  or  are  not  in  a  suffi- 
cient degree  of  tension  w^hen  brought  to- 
gether, aphonia  or  dysphonia  will  arise. 

The  symptoms  of  laryngeal  paralysis, 
therefore — apart  from  the  symptoms  of 
the  fundamental  disease-  which  causes  the 
paralysis — will  vary  very  considerably  ac- 
cording to  the  set  of  fibres  attacked,  and  also 
according  to  whether  the  paralysis  is  uni- 
lateral or  bilateral. 

In  unilateral  complete  paralysis  of  one 
recurre7it  laryngeal  nerve  the  correspond- 
ing vocal  cord  stands  immovably  in  the  so- 
called  cadaveric  position — i.e.  according  to 
the  measurements  of  the  Avriter,  about  two 
to  tlnree  millimetres  from  the  mesial  line. 
The  other  cord  moves  freely,  and  often, 
on  attempted  phonation,  even  crosses  the 
middle  line  to  join  its  fellow,  the  position  of 
the  glottis  under  such  circumstances  being 
oblique.  The  voice  may  be  entirely  lost, 
or  impaired,  squeaking,  and  with  a  peculiar 
tendency  to  breaking  into  falsetto  on  the 
slightest  phonatory  effort.  There  is  no 
dyspnoea. 

In  bilateral  complete  paralysis  of  the 
recurrent  laj-yngeal  nerves  both  vocal  cords 
stand  immovably  in  the  positions  they 
occupy  after  death  (cadaveric  position),  the 
voice  is  entu'ely  lost,  on  attempted  phona- 
tion the  air  rushes  through  the  open  glottis, 
and  the  patient  soon  gets  exhausted  if  he 
attempts  to  speak,  cough,  or  expectorate. 
There  is  no  dyspnoea  during  repose ;  short- 
ness of  breath  only  occurs  on  exertion. 

It  has  been  stated  above  that,  in  case  of 
incomplete  organic  unilateral  paralysis  of  a 
recurrent  nerve,  those  of  its  fibres  which 
supply  the  abductor  muscle  are  always 
first  or  pre-eminently  paralysed.  In  such 
cases,  there  is  at  first  of  com'se  only  im- 
paired abduction  on  the  affected  side  ;  later 
on,  however,  the  unopposed  antagonists  of 
the  paralysed  muscle  fall  into  a  state  of 
paralytic  contraction,  and  draw  the  vocal 
cord  into  the  position  of  phonation,  where 
it  becomes  immovably  fixed.      Under  such 


circumstances — i.e.  in  the  initial  stages  of 
aU  the  severe  lesions  (enmnerated  under 
'  Causes ')  which  may  imphcate  the  laryn- 
geal nerves,  and  indeed  not  rarely  up  to 
the  patient's  death — in  adults  neither  vocal 
nor  respiratory  symptoms  occur ;  and  the 
important  laryngeal  lesion  present,  which 
may  be  of  the  greatest  importance  for  the 
correct  diagnosis  of  the  whole  case,  wiU 
entirely  escape  notice,  unless  a  rule  be  made 
to  examine  the  larjTix  in  all  cases  in  which 
lesions  of  the  laryngeal  nerves  could  occur, 
whether  there  be  symptoms  pointing  to  the 
larynx  or  not.  In  children,  in  consequence 
of  the  smallness  of  the  glottis,  even  in 
imilateral  paralj'^sis  of  an  abductor,  fatal 
dyspnoea  may  arise. 

If  the  conditions  named  in  the  last  para- 
graph obtain  on  both  sides — i.e.  if  there  be 
either  a  bilateral  incomplete  lesion  of  the 
centres  (e.g.  in  cerebral  sj^hilis,  or  in  tabes, 
or  in  a  case  of  tumour  of  the  brain) ;  or  a 
similar  incomplete  lesion  of  the  trunks  of 
both  recurrent  laryngeal  nerves  (e.g.  in 
cases  of  goitre,  aneurism  of  the  aorta,  carci- 
noma of  the  oesophagus) ;  or  if  there  be  pres- 
sure upon  the  trunk  of  one  pneumogastrio 
nerve  only  {see  under  '  Causes '),  the  re- 
sult will  be  bilateral  paralysis  of  the 
abductors  of  the  vocal  cords.  In  such  a 
case  both  vocal  cords  will,  in  the  manner 
above  described,  be  gradually  drawn  to- 
wards, and  finally  be  fixed  near,  the  middle 
line.  Laryngoscopically,  this  looks  similar 
to  a  continuous  position  of  phonation.  On 
inspiration,  the  cords  separate  to  the  extent 
of  a  small  rim  between  their  inner  borders, 
or  are,  in  much  developed  cases,  even 
drawTi  nearer  each  other  by  the  rarefaction 
of  air  below  the  stenosed  opening ;  on  ex- 
piration they  separate  a  very  little  as  in 
inspiration ;  on  phonation  they  come  to- 
gether as  imder  normal  cu'cumstances.  The 
result  of  this  state  of  things  is  loud,  often 
sonorous,  inspiratory  stridor,  free  and  noise- 
less expiration,  and  normal  voice.  There 
is  always  in  advanced  cases  dyspnoea,  but 
its  intensity  greatly  depends  upon  whether 
the  stenosis  has  been  produced  gradually  or  ^ 
more  suddenly.  In  the  former  cases,  it  is 
often  surprising  how  little  subjective  dys-  " 
pncea  is  experienced  by  a  patient  whose 
glottis  is  reduced  to  a  diameter  of  not  more 
than  two  to  three  millimetres  It  is  ob- 
vious that,  in  such  patients,  the  least  swell- 
ing of  the  abnormally  approximated  parts 
will  suffice  to  close  the  opening,  and  may 
lead  to  immediate  asphyxia. 

Paralysis  of  the  adductors  is  almost 
always  bilateral  and  due  to  functional  dis- 
orders, especially  to  weakness  of  the  muscles 
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(as  in  phthisis,  chlorosis,  &c.),  to  infiltration 
of  the  muscles  (as  in  violent  catarrh  or  in- 
flammation of  the  air -passages),  to  reflex 
causes  (uterine  disorders,  &c.),  and  to  hys- 
teria. If  unilateral,  in  which  case  one 
vocal  cord  would  be  seen  not  to  approach 
the  middle  line  on  attempted  phonation, 
whilst  on  deep  insi^iration  it  would  be  pro- 
perly drawn  to  the  side  of  the  larynx,  it  is 
probably  always  the  consequence  of  local 
injury  to  nerve -twigs  or  muscles.  The 
voice  would  probably  be  quite  aphonic,  or 
at  least  exceedingly  hoarse.  In  the  bilateral 
cases  the  paralysis  is  rarely  complete,  in 
which  case  the  glottis  will  be  seen  to  form, 
on  attempted  phonation,  a  widely  open  im- 
mobile triangle,  more  fi.*equently  incom- 
plete— i.e.  on  attempted  phonation  the  cords 
are  seen  to  approach,  without,  however, 
completely  closing  the  glottis,  or,  if  they  do 
BO,  they  at  once  recede  from  their  juxta- 
position. Thus  this  form  is,  more  correctly 
speaking,  a  paresis.  The  result  of  the  de- 
ficient closure  of  the  glottis  is  more  or  less 
complete  aphonia.  Sometimes  the  patient 
is  able  to  produce  a  few  sounds  with  re- 
sonant voice ;  more  often  this  is  impossible  ; 
but  even  if  the  voice  has  been  lost  for  months 
or  years,  coughing,  sneezing,  and  the  emo- 
tional voice-sounds  (laughing,  sighing)  are 
often  found  to  still  possess  their  normal 
character.  The  onset  of  the  affection  is  in 
the  hysterical  cases  quite  sudden,  its  dura- 
tion most  variable  (from  hours  to  years),  its 
end  sometimes  quite  as  sudden  as  its  be- 
ginning. In  cases  of  catarrhal  origin,  both 
beginning  and  passing  off  are,  in  accordance 
with  the  nature  of  the  lesion,  more  gradual. 

Sometimes,  in  cases  of  catarrh  or  of 
hysteria,  the  inter-arytcenoid  muscle  alone 
is  affected.  In  such  cases,  the  anterior 
three-foui'ths  of  the  vocal  cords  are  seen  to 
come  together  on  attempted  phonation,  but 
a  triangular  space  remains  open  in  the 
hindermost  part  of  the  glottis.  In  such 
cases  there  may  be  complete  aphonia.  The 
writer  has  never  seen  a  case  of  isolated 
paralj^sis  of  a  crico-arytcenoideus  lateralis ; 
and  though,  of  course,  its  oceiu-rence  in 
consequence  of  local  lesion  is  theoretically 
quite  possible,  he  must  confess  that  he 
would  be  unable  to  distinguish  it  from  par- 
alysis of  all  the  adductors  on  the  same  side. 

Isolated  paralysis  of  the  internal  tensors 
(thyro-arytaenoid  muscles)  is  laryngo- 
scopically  shown  by  an  elliptic  cleft  re- 
maining between  the  inner  borders  of  the 
vocal  cords  on  attempted  phonation,  and 
may  be  accompanied  by  more  or  less  loss  of 
voice.  It  is  often  associated  with,  or  quickly 
follows  upon,  paralysis  of  the  glottis- openers. 


It  is,  however,  important  to  know  that  some 
elliptic  gapmg  of  the  vocal  cords,  during 
phonation,  is  by  no  means  rarely  seen  in 
persons  who  are  in  full  possession  of  their 
voice. 

Isolated  paralysis  of  the  external  tensors 
(crico-thyroid  muscles)  may  occtu'  after 
diphtheria,  and  is,  according  to  Mackenzie, 
characterised  by  the  glottis  having  a  wavy 
outline.  There  is,  the  same  author  states. 
a  slight  depression  of  the  central  portion  of 
the  vocal  cords  in  inspiration,  and  a  corre- 
sponding elevation  in  expiration  and  vocali- 
sation. In  unilateral  paralysis  of  a  crico- 
thjTToid  muscle,  the  corresponding  vocal  cord 
stands  on  a  higher  level  than  its  fellow. 
The  symptoms  met  with  under  such  cu'cuni- 
stances  are  more  on  the  side  of  the  sensory 
fibres  of  the  superior  larjTigeal  nerve  (see 
Neuroses  of  Sensation)  than  of  its  motor 
fibres ;  but  probably  a  deep,  gruff,  monoto- 
nous voice  would  be  present. 

Finally,  it  maj^  be  remarked  that  com- 
binations of  paralyses  of  individual  muscles, 
with  corresponding  variations  of  the  laryn- 
goscopic  image,  are  sometimes  met  with. 

Diagnosis. — A  certain  diagnosis  of  larjTi- 
geal  paralysis  can  only  be  made  by  means 
of  the  laryngoscope.  Although,  in  cases  of 
hysterical  paralysis  of  the  adductors  or  of 
bilateral  paralysis  of  the  abductors,  the 
symptoms  are  so  characteristic  as  to  leave 
little  doubt  as  to  the  nature  of  the  loss  of 
voice  in  the  one  and  of  the  inspiratory 
dyspnoea  in  the  other ;  yet  the  conditions  in 
the  former  case  may  be  simulated  by  general 
respiratory  weakness,  laryngeal  polypi,  and 
other  forms  of  mechanical  impediment  to 
the  closure  of  the  glottis,  in  the  latter  by 
spasm  of  the  glottis,  perverse  action  of  the 
vocal  cords,  cicatricial  contraction  in  the 
inter- arytsenoid  fold  {see  Larynx,  Syphilis 
of  the),  and,  to  a  certain  degree,  by  gum- 
matous infiltration  and  stenosis  of  the 
trachea.  Serious  errors  in  these  respects 
are  known  to  have  been  made.  In  all  forms 
of  laryngeal  paralysis,  the  laryngoscope  will 
therefore  be  well-nigh  indispensable  for 
diagnosis.  The  mere  discovery  of  an  im- 
mobility of  one  or  both  vocal  cords,  how- 
ever, is  not  sufficient  to  at  once  establish 
the  diagnosis  of  a  '  paralysis  ; '  and  the  sur- 
geon must  bear  in  mind  the  possibiHty  of 
a  mechanical  fixation  by  cicatricial  contrac- 
tion of  the  mucous  membrane,  after  ulcera- 
tive diseases  or  injuries.  A  very  unusual 
position  of  the  arytasnoid  cartilage  and 
corresponding  vocal  cord,  with  absolute 
immobility,  signs  of  previous  ulcerative 
diseases,  abnormal  distortion  of  the  mucous 
folds,    and  above    all,  timiefaction  at  the 
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base  of  the  immobile  arytienoid  cartilage, 
will  favour  the  idea  of  a  mechanical  fixa- 
tion. Several  affections  may  lead  to  either 
mechanical  fixation  or  to  nervous  pajralysis, 
and  the  possibility  of  the  combination  of 
both  forms  of  impaurment  must  not  be  lost 
sight  of.  If  the  diagnosis  of  nervous 
paralysis  have  been  established,  its  funda- 
mental  cause   must   of  course   be   sought 


for. 

Treatment. — In  any  form  of  organic 
laiyngeal  paralysis,  the  only  indication  is  to 
remove,  if  possible,  the  cause  of  the  mis- 
chief. Thus,  in  cases  of  cerebral  sj'^philis  a 
most  energetic  anti-specific  treatment  will 
have  to  be  instituted ;  in  cases  of  pressure 
by  glands  or  tumours,  these  will,  if  possible, 
have  to  be  removed,  &c.  Direct  treatment 
of  the  paralysis  itself,  by  electricity  or 
otherwise,  is,  so  long  as-  the  exciting  cause 
continues  to  act,  perfectly  useless,  though 
faradisation  of  the  paralysed  nerves  and 
muscles,  coupled  with  hypodermic  injec- 
tions of  sulphate  of  strychnia  (dose  gr.  -^ 
gradually  increasing  to  gr.  ~),  may  with 
advantage  be  adopted  after  its  removal,  in 
the  hope  that  the  conducti\dty  of  the  nerve 
has  not  yet  been  wholly  destroyed.  In 
cases  of  bilateral  paralysis  of  the  abductors, 
in  which  considerable  stenosis  of  the  glottis 
has  taken  place  and  marked  dyspnoea  is 
present,  unless  not  only  subjective  reUef 
but  an  actual  enlargement  of  the  glottic 
opening  has  been  speedily  obtained  by 
whatever  method  is  employed,  tracheotomy 
ought  to  be  performed  A\dthout  delay ;  not 
as  a  curative  but  as  a  prophylactic  mea- 
sure, with  a  view  to  the  subsequent  re- 
moval of  the  tube  in  case  any  later  thera- 
peutical efforts  should  produce  a  real  cure 
of  the  affection.  Here,  however,  one 
caution  is  necessary.  In  all  cases  in 
which  there  is  bilateral  paralysis  of  the 
glottis-openers,  certainly  or  probably  due 
to  pressure  upon  the  nerves  by  tumours 
of  the  neck  or  thorax,  it  will  often  be  im- 
possible, with  the  means  at  present  at  our 
command,  to  exclude  with  certainty  the 
existence  of  a  second  stenosis  loiuer  doivn, 
due  to  direct  compression  of  the  trachea  or 
of  the  bronchi  by  the  same  tumour  which 
causes  the  paralysis.  If  the  laryngeal 
narrowing  be  considerable  enough  to  give 
a  sufi&cient  explanation  of  the  patient's 
dyspnoea,  the  sm-geon  will  be  warranted  in 
operating,  but  he  should  always  beforehand 
fully  explain  the  situation  to  the  patient  or 
to  his  friends,  to  prevent  disappointment  in 
case  there  be  a  second  stenosis  lower  down. 
Under  such  circumstances  the  low  opera- 
tion should  always,  if  possible,  be  chosen, 


so  that  in  case  of  a  second  stenosis  lower 
down  the  tube  could  either  be  inserted 
below  the  compressing  tumour — in  cases  of 
tumour  of  the  neck — or  that  a  long,  flexible 
tube  might  be  cautiously  passed  down,  if 
possible,  through  the  narrowed  part  of  the 
windpipe,  especially  in  cases  of  intra- 
thoracic tumours. 

In  cases  of  functional  paralysis  of  the 
adductors,  through  overwork  of  the  part 
or  general  or  local  weakness,  tonic  treat- 
ment (iron,  phosphorus,  strj'chnia,  arsenic) 
coupled  with  gentle  galvanisation  or  fara- 
disation over  the  region  of  the  pneumo- 
gastric  nerves  is  indicated.  Kest  of  the 
voice  should  be  enjoined.  In  cases  of  in- 
flammatory origin  the  usual  treatment  of 
catarrh  might  be  instituted.  See  Laryn- 
gitis. In  reflex  paralysis  the  distant  cause 
(e.g.  uterine  trouble)  ought  to  be  looked  for 
and  appropriately  treated.  In  hysterical 
paralysis  of  the  adductors,  emotional  effects 
or  anything  that  gives  a  shock  to  the  system 
often  produce  a  cure,  and  the  same  result 
is  frequently  obtained  by  any  remedy  that 
stimulates  the  laryngeal  mucous  membrane 
— e.g.  by  inhalation  of  ammonia.  The  most 
reliable  and  quickest  method,  however, 
consists  in  intra-laryngeal  faradisation  by 
means  of  Mackenzie's  laryngeal  electrode. 
Generally,  even  in  long-standing  cases,  the 
voice  can  be  restored  in  the  first  sitting. 
The  shock  given  ought  not  to  be  too  great, 
nor,  on  the  other  hand,  too  feeble.  By 
timid  handling  of  the  method  its  effects  are 
often  spoiled,  and  its  subsequent  adoption 
rendered  dilficult.  If  necessary,  the  fara- 
disation ought  to  be  repeated ;  in  the  writer's 
experience,  however,  one  strong  appKcation 
generally  suffices. 

In  post-diphtheritic  paralysis  of  the 
crico -thyroid  muscles,  faradisation  to  the 
muscles  and  hypodermic  injections  of  sul- 
phate of  strychnia  into  the  sides  of  the  neck 
are  recommended. 

II.  Spasms. — Causes. — Excessive  action 
of  the  laryngeal  nerves  may  be  due  either 
to  affections  of  the  nerve-centres,  nerve- 
trunks,  or  of  single  nerve-twigs.  With  regard 
to  the  nerve-trunk  affections,  it  maybe  stated 
that,  it  having  been  shown  that  stimidation 
of  the  peripheral  end  of  the  cut  recurrent 
laryngeal  nerve — i.e.  of  all  its  fibres — results 
in  adduction  of  the  corresponding  vocal 
cord,  it  is  quite  possible  that,  in  cases  of 
so-called  '  spasm  of  the  glottis '  of  peripheral 
origin,  not  only  the  adductors,  but  also  the 
abductors  may  be  in  a  state  of  spasmodic 
contraction,  the  former,  however,  prepon- 
derating. In  spasms  due  to  affection  of 
single  nerve-twigs,  either  the  abductors,  or 
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the  tensors,  or  the  adductors  alone  may  be 
concerned.  In  the  case  of  the  latter,  the 
spasm  may  either  occur  independently  of 
volition,  and  may  then  be  (a.)  uninterruiDted 
during  the  attack  (common  '  s^Dasmus  glot- 
tidis ') ;  (6)  occurring  in  separate  contractions 
quickly  following  one  another  and  associated 
with  similar  contractions  of  other  expii-a- 
tory  muscles  (nervous  '  laryngeal  cough ')  ; 
or  it  may  occur  only  on  attempted  phona- 
tion,  when  it  is  usually  allied  to  spasm  of 
the  tensors  ('  aphonia  spastica  ' — '  speaker's 
cramp  '). 

Excessive  action  is  always  the  result  of 
irritation.  Such  irritation  may  be  either 
direct  or  reflex — i.e.  either  acting  upon  the 
motor  nerves  themselves  or  affecting  other 
centripetal  nerves,  and,  being  transferred  to 
the  laryngeal  motor  centres,  radiate  along 
their  centrifugal  tracts,  causing  spasmodic 
contraction  of  laryngeal  muscles.  To  pro- 
duce spasmodic  motor  phenomena,  the  irri- 
tation must  possess  a  certain  degree  of 
suddenness  and  intensit3\  Any  of  the 
causes  usually  leading  to  progressive  para- 
lysis of  the  laryngeal  nerves  (see  Paralyses, 
Causes),  may  therefore,  if  acting  more 
suddenly  and  more  intensely,  produce  larjna- 
geal  spasm.  Thus,  even  in  a  case  of  slowly 
progressive  primary  paralysis  of  laryngeal 
nerves,  provided  that  the  conductivity  of 
all  the  fibres  has  not  yet  been  destroyed, 
spasm  may  suddenly  supervene,  if  from 
any  cause  there  be  a  sudden  increase  of 
irritation. 

Pathology. — Laryngeal  spasms  are  in 
the  majority  of  cases  pure  neuroses,  and, 
with  the  exception  of  those  cases  in  which 
a  direct  pressure  upon  the  laryngeal  nerves  j 
is  shown  by  the  post-mortem  examination  : 
to  have  existed,  no  changes  either  in  the 
nerves  or  in  the  muscles  are  to  be  detected,  l 

Symptoms. — The  symptoms  in  cases  of 
spasm  due  to  affection  of  the  nerve -trrniks, 
and  of  the  common  form  of  the  affection  of 
the  adductor  twigs  in  which  the  contrac- 
tion is  uninterrupted  during  the  attack 
(common  spasm  of  the  glottis),  are  identical, 
they  may  therefore  be  described  together. 
The  sjTuptoms,  however,  differ  to  some 
extent  in  the  cases  of  children,  when  the 
affection  is  also  called  '  laryngismus  stridu- 
lus,' and  in  those  of  adults. 

In  children,  often  without  any  pre- 
liminary symptoms,  a  few  at  first  short, 
gradually  more  prolonged,  stridulous  in- 
spirations are  followed  by  closure  of  the 
glottis,  suspension  of  the  respiratory  move- 
ments of  the  chest,  and  complete  cessation 
of  respiration.  This  cessation,  unless  the 
child  succumbs  dm'ing  the  attack,  lasts  fr'om 


a  few  seconds  to  about  two  minutes,  and  ends 
with  a  series  of  stridulous  inspirations,  after 
which  regular  respiration  is  gradually  re- 
established. During  the  attack  the  aspect 
is  a  most  painful  one :  the  countenance  is 
very  anxious,  the  flush  at  first  present  on 
the  face  is  soon  replaced  by  pallor  or  even 
lividity,  the  eyes  stare,  the  pupils  are  con- 
tracted, the  nostrils  are  dilated,  the  head  is 
thrown  back,  the  neck  forward,  the  face  is 
j  covered  with  cold  perspiration,  its  veins 
I  and  those  of  the  neck  are  swollen,  and  in 
severe  cases  these  symptoms  are  accom- 
panied by  spastic,  so-called  '  carpo-pedal,' 
contractions  of  the  muscles  of  the  extremi- 
ties. The  thumbs  are  flexed  on  the  pahns 
and  the  other  fingers  closed  round  them  or 
rigidly  extended,  the  carpal  joints  are  bent 
inwards,  the  feet  somewhat  flexed  and  rotated 
inwards.  General  convulsions  are  some- 
times superadded  to  these  phenomena. 
Attacks  of  this  sort,  but  of  variable  severity, 
may  foUow  one  another  at  variable  times. 
Sometimes  the}^  occur  in  most  rapid  succes- 
sion, sometimes  at  intervals  of  twenty-four 
hours  or  more.  The  child  may  succumb  in 
any  of  them,  whilst  in  most  cases,  after  a 
variable  duration  of  the  liability  to  such 
attacks,  a  complete  cure  is  finally  effected. 

In  adults  the  symptoms  are  similar  to 
those  just  described,  only  generally  less 
severe.  The  complete  cessation  of  respi- 
ration witnessed  in  children  only  rarely 
occurs,  and  the  attack  is  generally  charac- 
terised by  a  series  of  stridulous  inspirations. 
There  is  no  doubt,  however,  that  in  cases  of 
sudden  considerable  irritation  of  the  larjTi- 
geal  motor  nerves,  a  laryngo spastic  attack 
may  also  end  fatally  in  adults.  In  very 
rare  cases  there  is,  according  to  some  au- 
thors, a  slight  but  constant  spasm.  A 
lar\TQgoscopic  examination  dm'ing  the  at- 
tack will,  in  most  cases,  be  impossible.  In 
the  free  interval,  generally,  no  abnormality, 
except  perhaps  slight  congestion,  can  be 
detected. 

In  the  variety  in  which  the  spasmodic 
closure  appears  in  the  form  of  separate, 
sudden,  short  contractions  of  the  adductors 
associated  with  similar  contractions  of  other 
respiratory  muscles,  the  only  symptom  is 
incessant  cough  of  a  particularly  loud, 
sometimes  barking,  nature,  which  goes  on 
without  interruption  whilst  the  patient  is 
waking,  and  occasionally  prevents  him 
from  sleeping.  This  nervous  laryngeal 
cough,  which  is  not  associated  with  any 
demonstrable  lesions,  usually  attacks  young 
people  between  16  and  20,  may  last  for 
weeks,  months,  and  even  years,  and  finally 
almost  always  disappears  spontaneously. 
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The  last  form  of  spasmodic  contraction 
of  the  adductors,  which  is  probably  always 
allied  to  a  similar  contraction  of  the  tensors, 
only  occurs  on  attempted  phonation,  and  is 
called  '  spastic  aphonia.'  This  form,  like 
the  preceding,  is  rare.  There  appears 
to  be  a  certain  proclivity  to  it  on  the  part 
of  highly  strung  male  persons  who  have  to 
use  their  vocal  organs  professionally  (es- 
pecially clergymen),  but  apparently  robust 
males  and  females,  whose  occupation  is  of 
a  silent  kind,  may  also  be  attacked.  It  is 
characterised  by  a  very  pecuHar  alteration 
of  the  voice.  Whenever  the  patient  at- 
tempts to  speak,  he  produces  only  a  few 
sentences,  words,  or  even  syllables,  in  an 
audible  voice,  the  rest  of  the  sentence  or 
word  being  completely  lost  in  fruitless  and 
distressing  efforts  to  force  a  current  of  air 
through  the  spasmodically  closed  glottis. 
Larj'ngoscopically,  under  these  circum- 
stances the  glottis  may  be  seen  to  be  so 
spasmodically  closed,  that  it  almost  appears 
as  if  one  vocal  cord  were  overlapping  the 
other.  When  the  patient  whispers,  the 
difficulty  is  sometimes  not  so  great,  though 
not  entirely  absent.  Eespiration  is  free 
and  noiseless. 

Diagnosis. — Spasm  of  all  the  laryngeal 
muscles  or  of  the  adductors  alone  is  so  well 
characterised  by  its  sudden  commencement, 
the  complete  cessation  of  respiratory  move- 
ments at  the  height  of  the  attack,  the  ab- 
solutely free  intervals,  the  absence  of  fever, 
cough,  hoarseness,  or  aphonia,  that  these 
points  considered  together  will,  on  the  whole, 
suffice  to  prevent  the  practitioner  from  con- 
fusing it  with  acute  larjTigitis,  &c. 

Nervous  laryngeal  cough  can  only  be 
confounded  with  cough  from  organic  dis- 
ease (phthisis).  Careful  examination  of  the 
chest,  &c.,  will  obviate  such  an  error ;  more- 
over, cough  from  organic  disease  is  hardly 
ever  so  continuous  as  the  purely  neurotic. 
Aphonia  spastica  is  differentiated  from  com- 
mon spasm  of  the  glottis  by  its  occurring 
only  on  attempts  at  phonation;  from  bi- 
lateral paralysis  of  the  abductors  by  being  i 
associated  with  free  and  noiseless  respira-  i 
tion. 

Treatment.  —  In  cases  of  spasmodic 
closure  of  the  glottis  threatening  life,  the 
first  indication  is  to  relieve  the  spasm,  the 
second  to  remove  if  possible  the  cause  of 
the  abnormal  irritability  causing  the  spasm. 
During  the  attack,  fresh  air  must  be  ad- 
mitted to  the  room,  the  patient  should  be 
placed  in  a  sitting  posture,  all  tight  clothing 
ought  to  be  removed  from  him,  cold  water 
dashed  into  his  face  and  upon  his  chest, 
strong    smelling    salts,    ammonia,    ether, 


acetic  acid,  should  be  held  to  his  nostrils, 
and  his  fauces   tickled  with  the  finger  or 
a  feather  until  retching  is  produced.     In- 
halation of  chloroform    (which,  of  course, 
ought  only  to  be  administered  by  a  medical 
man),  or  a  subcutaneous  injection  of  morphia 
I  often  curtails  the  attack.     During  the  in- 
I  terval,  the  exciting  cause  of  the  spasm  ought 
to  be  ascertained  if  possible,  in  order  to  be 
j  avoided  in  future.    The  patient  should  be 
protected  against  all  emotional  disturbance  ; 
gastric  and  intestinal  disorders   should  be 
promptly  attended  to ;  in  cases  of  rachitis, 
j  the  general  hygiene  and  diet  must  be  care- 
I  fully  regulated  and  cod-liver  oil  be  given. 
[        Nervous  laryngeal  cough  and  aphonia 
spastica  are  equally  little  amenable  to  treat- 
ment ;  but  the  best  remedy,  especially  in 
nervous  laryngeal  cough,  appears  to  consist 
in  a  long  jom-ney  (if  possible  a  sea  voyage), 
or  removal  of  the  patient  from  his  usual 
suiToundings.   In  cases  of  nervous  laryngeal 
cough  due  to  in-itabihty  of  the  laryngeal 
mucous    membrane,    cocaine    appUcations 
may  possibly  prove  useful. 

III.  Troubles  of  Co-ordination. — Un- 
der this  head  it  is  only  necessary  to  remark 
that,  in  some  cases,  a  disorderly  action  of 
the  vocal  cords  is  observed.  Thus  choreic 
movements  of  these  parts  have  been  seen 
to  accompany  general  chorea,  and  have 
even  been  noticed  independently ;  a  tremu- 
lous action  of  one  or  both  cords,  similar  to 
the  tremors  of  the  limbs  on  intended  move- 
ment, is  sometimes  seen  in  disseminated 
cerebro-spinal  sclerosis,  and  finally,  in  some 
cases,  a  perverse  action  of  the  cords  has 
been  described.  In  this  form  (wliich  has 
also  been  named  functional  inspfratory 
spasm,  though  it  is  more  a  trouble  of  co- 
ordination than  of  excessive  action),  the 
vocal  cords,  instead  of  separating  on  in- 
tended inspiration,  approach  each  other, 
remain  together  during  the  inspiration, 
so  that  the  air  enters  with  difiiculty  and 
accompanied  by  stridor  thi-ough  the  nar- 
rowed glottis,  and  only  separate  to  some 
extent  during  expiration.  The  symptoms 
in  such  cases  (variations  appear  to  occur) 
will  be  very  similar  to  those  of  bilateral 
paralysis  of  the  abductors  (see  Paralysis) ; 
and  it  is  only  by  watching  the  vocal  cords 
with  the  laryngoscope  during  expiration, 
that  a  separation  will  be  seen  and  a  correct 
diagnosis  arrived  at.  This  affection  appeal's 
to  occur  almost  exclusively  in  nervous  or 
hysterical  persons,  and  a  minor  degree  o^ 
the  same  is  often  witnessed  in  nervous 
people  who  are  for  the  first  time  examined 
with  the  laryngoscope,  the  vocal  cords  bein^ 
in  such  cases  approached  to  one  another, 
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instead  of  separated,  on  attempting  a  deep 
inspiration.  Psychioal  treatment,  bromide 
of  potassium,  and  the  cold  douche  will  often 
effect  a  cure. 

B.  Neuroses  of  Sensation. 

I.  Anaesthesia. — Loss  of  sensibility  of 
the  mucous  membrane   occurs   when  the 
sensitive  branch  of  the  superior  laryngeal 
nerve  is  paralysed.   This  may  arise  in  cases 
of  bulbar  paralysis  and  other  cerebral  affec- 
tions, in  diphtheria,  and  to  a  minor  degree 
in  hysteria.     It  may  be   unilateral   or  bi- 
lateral, and  vary  from  a  slight  diminution 
of  sensibiHty  and  reflex  irritabihty  to  com- 
plete anaesthesia  and  analgesia.     If  occur- 
ring in  diphtheria  or  bulbar  paralysis,  it  is 
always  coupled  with  motor  paralysis  of  the 
depressors  of  the  epiglottis,  and  often  with 
paralysis  of  the  crico-thyroid  muscles.     See 
the  motor  phenomena  caused  by  this  para- 
lysis, under  Paralyses.      The  upper  aper- 
ture of  the  larynx  remaining  open  during 
the  act  of  swallowing,  and  the  mucous  mem- 
brane of  the  larynx  itself  being  insensitive, 
under  these  circumstances  particles  of  food 
often  enter  the  lower  air -passages,  and  may 
either  cause  most  violent  cough  (the  tracheal 
mucous  membrane  having  retained  its  re- 
flex irritability)  ;  or  obstruct  the  passage  and 
produce  dangerous  attacks  of  suffocation; 
or   become  impacted  in   the   bronchi   and 
give  rise  to  pneumonia.   A  certain  diagnosis 
can   only  be   arrived   at   by  touching  the 
laryngeal  mucous  membrane,  under  guid- 
ance of  the  mirror,  with  a  probe.     If  anaes- 
thesia be  present,  the  patient  neither  feels 
the  touch  nor  is  reflex  cough,  &c.,  produced. 
Though  post-diphtheritic  anaesthesia  tends 
to  spontaneous  disappearance  in  the  course 
of  five  or  six  weeks,  in  aU  forms  in  which 
the    anaesthesia   is    complete,    the   patient 
ought  to  be  fed  either  by  the  oesophageal 
tube  or  by  nutritive  enemata,  in  order  to 
prevent  the  very  dangerous  entry  of  food 
into  the  air-passages.   The  oesophageal  tube 
ought,  under  these  circumstances,  to  be  in- 
troduced  very   cautiously,   guided   by  the 
forefinger  of  the  left  hand,  in  order  that  it 
may  not  enter  into  the  open  and  insensitive 
larynx.     When  it  is  in  what  is  supposed  to 
be  the  correct  position,  the  patient,  before 
the  food  is  administered,  should  be  requested 
to  produce  a  sound,  which  will  be  impossible 
when  the  instrument  is  in  the  trachea.     As 
to  the  treatment  of  the  affection  itself,  in 
diphtheritic  paralysis  galvanic  and  faradic 
electricity  applied  to  the  anterior  wall  of 
the  pyriform  smus,  close  to  which  the  su- 
perior   laryngeal    nerve    is    running,   and 
hypodermic  injections  of  sulphate  of  strych- 
nia (gr.  —  to  jq)  are  recommended. 


II.  Hyperesthesia,  Par.esthesia,  and 
Neuralgia. — All  these  forms  of  neurosis 
occur  very  rarely  in  the  larynx,  and  are,  if 
occmring,  usually  combined  with  similar 
affections  in  the  pharynx.  All  of  them  are 
concomitants  of  hysteria,  hypochondriasis, 
neurasthenia,  anemia,  chlorosis,  and  similar 
affections,  and  may  be  said  to  pass  over 
into  one  another  without  very  sharp  out- 
lines. The  sensations  complained  of  are  of 
a  very  varjdng  kind ;  pain,  burning,  prick- 
ing, constriction,  dryness,  rawness,  sensa-- 
tion  of  a  foreign  body,  pressure,  irritation 
to  cough,  &c.  The  result  of  the  laryngo- 
scopic  examination  in  such  cases  is  nega- 
tive. The  treatment  of  these  affections  is 
often  very  difi&cult  and  unsatisfactory.  In 
the  first  place,  attention  must  be  paid  to  the 
general  health,  nervine  and  tonic  remedies 
be  given,  sea-bathing  or  a  voyage  advised, 
&c.  If  the  pain  be  of  an  intermittent  cha- 
racter, quinine  should  be  tried.  Locally, 
applications  of  astringent  remedies  or  of 
morphia  and  chloroform  may  be  instituted; 
cocaine  may  prove  itself  very  useful  in 
these  cases.  Felix  Semon. 

LARYNX,  Scalds  of  the,  not  infi-e- 
quently  occur  in  children  fi*om  the  attempt 
to  drink  from  the  spout  of  a  boihng  kettle. 
A  similar  effect  is  produced  in  adults  and 
children  by  the  swallowing  of  corrosive 
fluids,  or  by  the  inhalation  of  the  heated 
vapours  from  flames  or  a  gas  explosion. 

There  is  usually  pallor  and  collapse,  fol- 
lowed by  restlessness  and  fever.  The  patient 
complains  of  severe  pain  about  the  mouth 
and  fauces.  The  mucous  membrane  of  these 
regions  is  swollen,  white,  and  bhstered. 
Swallowing  is  painful,  and  sometimes  im- 
possible. The  voice  is  hoarse,  or  sinks  to 
a  whisper.  In  a  short  time  respn-ation 
may  be  seriously  affected  from  the  exten- 
sion of  the  swelling  to  the  parts  imme- 
diately above  the  rima  glottidis,  or  from 
reflex  contraction  of  the  laryngeal  muscles. 
This  dyspnoea  is  subject  to  exacerbations, 
which  may  prove  suddenly  fatal.  Generally, 
however,  the  breathing  becomes  more  hur- 
ried, with  stridulous  inspiration  and  gradu- 
ally increasing  lividity,  until  the  patient 
dies  in  a  few  hours  from  exliaustion  or 
asphyxia.  Where  the  injury  is  less  severe, 
the  symptoms  may  slowly  subside,  or  they 
may  be  followed  by  those  of  broncho-pneu- 
monia, even  in  cases  in  which  the  laryngeal 
disturbance  has  not  been  so  severe  as  to 
necessitate  tracheotomy. 

When  death  occurs  in  a  few  hours, 
the  mucous  membrane  of  the  mouth  and 
pharynx,  together  with  that  part   of  the 
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larynx  which  lies  above  the  true  vocal 
cords,  will  be  found  to  be  sodden,  wrinkled, 
and  highly  congested,  while  the  oesophagus 
and  the  parts  below  the  rima  will  usually 
have  escaped  injury.  Should  the  patient 
succumb  at  a  later  period,  the  scalded  parts 
will  be  covered  with  croupous  exudation; 
partially  separated  sloughs  will  be  seen 
about  the  fauces  and  epiglottis ;  the  bronchi 
will  be  congested  and  full  of  viscid  mucus 
or  pus  ;  and  patches  of  hepatisation  will  be 
dotted  over  the  substance  of  the  lungs. 

Treatment. — The  child  should  be  placed 
in  a  bed  surrounded  by  screens  in  a  warm 
and  steamy  atmosphere.  Sponges  \vrung 
out  of  hot  water  should  be  apphed  to  the 
front  of  the  neck.  Calomel  in  1  or  2  grain 
doses  should  be  given  every  hour.  Anti- 
monial  wine,  in  doses  of  1  or  2  minims, 
with  i  to  I  minim  of  tincture  of  aconite, 
may  also  be  given  at  first  every  quarter  of 
an  hour,  and  afterwards  at  longer  intervals. 
If  there  should  be  any  persistent  dyspnoea, 
and  especially  if  there  should  be  spasmodic 
exacerbations,  the  parts  about  the  fauces 
and  epiglottis  should  be  scarified  with  some 
pointed  instrument,  such  as  a  needle  in  a 
handle.  This  gives  exit  to  the  serum  of 
the  bhsters  and  to  the  submucous  infiltra- 
tions in  the  upper  part  of  the  larynx,  and 
in  many  cases  the  operation  is  followed  by 
great  relief.  If,  however,  the  symptoms 
stiU  continue  urgent,  laryngotomy  or  tra- 
cheotomy should  at  once  be  performed. 
Should  broncho-pneumonia  supervene  at  a 
later  period,  a  hnseed-meal  poultice  should 
be  wrapped  round  the  chest,  and  expecto- 
rants be  given,  such  as  ipecacuanha  wine 
with  carbonate  of  anunonia.  At  first 
the  child  should  be  fed  with  small  quan- 
tities of  milk  and  beef-tea,  and,  if  there 
is  much  collapse,  some  brandy  must  be 
added.  Subsequently  a  more  nourishing 
diet  will  be  necessary.  The  treatment  of 
adults  will  be  similar  to  that  of  children. 
"WTiere  the  patient  is  vigorous,  leeches  may 
be  applied  to  the  front  of  the  neck,  and,  if 
lung-symptoms  should  arise,  a  blister  to 
the  upper  part  of  the  chest  may  be  bene- 
ficial. N.  Davies-Colley. 

LARYNX,  Syphilis  of  the. — Causes. 
The  larynx  may  be  attacked  by  syphilis 
in  its  secondary'-,  tertiary,  and  congenital 
forms.  The  secondary  manifestations  ap- 
2)ear,  usually,  at  the  time  of  the  correspond- 
ing skin-lesions  or  a  little  later  ;  the  tertiary 
symptoms,  as  a  rule,  a  few  years  after  the 
primary  infection.  Both  forms,  however, 
are  subjected  to  most  striking  variations ; 
whilst  in  some  patients  a  form  of  superficial 


ulcerative  laryngitis  will  return  year  after 
year,  without  ever  passing  into  the  more 
serious  forms  of  deep  destructive  ulcera- 
tion, on  the  other  hand,  lesions  belonging 
to  the  most  severe  forms  of  the  tertiary 
period  occasionally  appear  in  the  larynx 
and  in  the  trachea  a  few  months  after  the 
primary  infection.  Again,  there  may  be 
an  outbreak  of  tertiary  syphilis  in  the  larynx 
five,  ten,  twenty,  even  thirty  and  forty  years 
after  the  primary  infection.  The  congenital 
lesions  of  laryngeal  syphilis  were  considered 
as  excessively  rare  up  to  very  recent  date  ; 
lately,  however,  it  has  been  shown  that  they 
are  much  more  common  than  had  been 
supposed.  They  usually  manifest  them- 
selves either  shortly  after  birth,  or  in  the 
first  years  of  life,  or  at  the  time  of  puberty. 

Pathology. — Secondary  syphihs  of  the 
larynx  shows  itself  usually  in  the  form  of  a 
very  obstinate  catarrh,  which  has  nothing 
specific  in  its  character,  but  which  is  looked 
upon  by  some  as  an  erythema.  The  occur- 
rence of  condylomata  (mucous  patches)  is  a 
hotly  contested  point.  If  occurring  at  all,  they 
must  be  rare  and  of  a  very  transitory  nature. 
Superficial  ulceration,  often  of  a  relapsing 
character,  is  also  met  with.  The  phenomena 
of  tertiary  laryngeal  syphihs  are  gummata, 
deep  destructive  ulceration,  perichondritis 
of  a  suppurative  or  an  adhesive  character, 
caries  of  the  cartilages,  fibroid  thickening 
and  degeneration  of  the  mucous  membrane, 
cicatricial  contraction.  All  these  may  occur 
separately  or  combined,  or  one  following 
another.  Gummata  in  the  larynx  are  rare. 
They  are  generally  developed  in  the  sub- 
mucous tissue,  and  appear  either  in  the 
form  of  multiple,  smaU,  sharply  defined, 
often  nearly  coalescent  nodules,  or  in  that 
of  a  diffuse  infiltration,  or  as  larger,  well- 
defined,  smooth  nodes.  The  mucous  mem- 
brane over  them  is  at  first  normally  coloured, 
but  assumes  later  on  a  yellowish  tint.  They 
show  a  great  tendencj^  to  break  down  and 
to  change  into  deep  irregular  ulcers,  which 
often  penetrate  very  deeply,  extend  to  the 
perichondrium  and  the  cartilages,  and  lead 
to  purulent  perichondritis,  formation  of 
abscesses,  fistulous  communications  with 
the  neighbouring  parts,  caries,  necrosis,  and 
exfoliation  of  the  cartilages.  Apart  fi'om 
this  form  of  ulceration,  there  is  another 
more  frequent  one,  and  not  preceded  by 
the  formation  of  gunmiata,  which  shows  a 
greater  tendency  to  extend  in  sm*face  than 
in  depth. 

Again,  there  is  a  form  of  primary  peri- 
chondritis in  syphilis,  in  which  the  mu- 
cous membrane  is  either  not  at  all  affected 
or  only   secondarily.     This  perichondritis 
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may  either  be  of  an  adhesive  type,  or  it 
may  be  of  a  suppurative  character,  and, 
in  such  cases,  the  mucous  raembrane  only 
becomes  affected  at  the  time  when  the 
abscess  breaks  internally.  The  further  con- 
sequences may  be,  of  course,  the  same 
as  in  the  cases  in  which  the  ulceration 
extends  from  the  surface  to  the  deeper 
structures.  Often,  there  is  oedema,  acute  or 
chronic,  in  the  neighbourhood  of  the  ulcers 
of  both  periods  and  of  the  gummata ;  some- 
times, fungoid  excrescences  are  found  on 
the  borders  of  the  ulcers.  These  excrescences, 
which  often  look  like  papillomata,  are  es- 
pecially seen  in  the  inter-arytaenoid  fold, 
a  locality  in  which,  as  elsewhere  stated, 
genuine  non-malignant  neoplasms  never 
occur,  but  in  which  isolated  longitudinal 
syphilitic  ulcers  are  not  rarely  found.  On 
the  whole,  it  may  be  said  that  syphilitic 
phenomena  may  show  themselves  anywhere 
in  the  larynx.  The  epiglottis,  however,  is 
perhaps  more  frequently  attacked  than  any 
other  part. 

Common  to  all  syphiUtic  ulcerations, 
whatever  their  particular  form  of  origin  may 
have  been,  is  the  extraordinary  tendency 
to  cicatricial  contraction  on  healmg  and 
the  formation  of  callous  connective  tissue. 
This  peculiarity  often  leads  not  only  to 
fibroid  thickening  and  to  very  curious  de- 
formities of  the  individual  parts,  but  also  to 
their  coalescence  with  each  other,  to  the 
formation  of  membranous  bridges  or  even 
of  complete  diaphragms  between  the  cords 
or  ventricular  bands,  to  adhesion  between 
the  epiglottis  and  the  adjacent  pharyngeal 
structures,  to  extreme  stenosis  of  the  laryn- 
geal cavity,  &c. 

Symptoms. — From  a  glance  at  the  pa- 
thology of  the  possible  changes  in  laryngeal 
syphilis,  it  will  be  evident  that  the  symp- 
toms may  show  almost  every  shade  of  varia- 
tion peculiar  to  the  larynx,  according  to  the 
nature  and  the  gravity  of  the  lesions.  Thus, 
in  the  secondary  affection,  with  the  excep- 
tion of  some  hoarseness  there  are  usually 
no  laryngeal  symptoms.  There  may  be  slight 
sensations  of  irritation  or  of  soreness  in  the 
throat,  but  laryngeal  syphilis,  even  in  its 
most  serious  ulcerating  forms,  is  character- 
ised by  complete  or  nearly  complete  absence 
of  pain.  Cough  is  but  rarely  present,  and 
hardly  ever  very  troublesome. 

In  the  tertiary  stage  more  definite  symp- 
toms are  met  with.  When  the  vocal  cords 
are  either  ulcerated  or  infiltrated  by  oedema, 
or  fixed  in  an  abnormal  position  by  disease 
of  the  crico-arytsenoid  joints,  more  or  less 
complete  aphonia  may  be  present ;  when 
there  is  stenosis  of  the  larynx,  from  what- 


ever cause,  there  will  be  dyspnoea,  often  of 
a  dangerous  degree  ;  when  the  epiglottis  is 
partly  destroyed  by  ulceration,  and  if  there 
be  in  addition  ulceration  in  the  pharj^nx  or 
oesophagus,  there  may  be  some  dysphagia, 
though  this  rarely  forms  a  very  prominent 
feature. 

The  laryngoscopical  appearances  will  ne- 
cessarily vary,  almost  indefinitely,  according 
to  the  nature  of  the  lesions  m  the  individual 
case.  The  catarrhal  congestion  of  secondary 
laryngeal  syphilis  is  not  very  characteristic, 
and  is  only  distmguished  by  its  obstinacy. 
Mucous  patches  are  described  as  smooth 
yellow  projections  sometimes  'round,  but 
more  often  oval,  varying  in  diameter  from 
three  to  seven  millimetres,  but  in  rare  cases 
attaining  a  breadth  of  a  centimetre  '  (Mac- 
kenzie). The  writer  has  never  seen  them. 
The  superficial  ulceration,  which  is  most 
frequently  intermediate  between  the  secon- 
dary and  the  tertiary  changes,  is  of  a  de- 
cidedly inflammatory  character,  and  often 
surrounded  by  a  more  or  less  oedematous 
zone  of  congestion.  The  ulcers  of  the  ter- 
tiary period  show  this  inflammatory  cha- 
racter in  even  a  more  decided  manner. 
They  are  deep,  with  irregular  infiltrated 
borders  and  an  unhealthy-looking  base. 
Sometimes,  when  they  penetrate  to  the  car- 
tilages and  exfoliation  of  sequestra  has  taken 
place,  they  have  an  almost  crater-like  ap- 
pearance. Gummata  have  already  been  de- 
scribed. The  congenital  lesions  of  laryngeal 
syphilis  may  present  themselves  in  any  of 
the  forms  under  which  the  acquired  disease, 
in  its  secondary  and  tertiary  stages,  appears. 

Diagnosis. — The  catarrh  of  secondary 
laryngeal  syphiHs  having  nothing  charac- 
teristic in  its  appearance,  the  diagnosis  of 
its  specific  nature  will  have  to  be  made  only 
fi'omthe  concomitant  existence  of  undoubted 
syphilitic  affections  of  the  skin,  the  mucous 
membranes  of  the  mouth,  tongue,  pharynx, 
&c.  As  stated  before,  it  is  distinguished  by 
great  obstinacy  and  resistance  to  purely  anti- 
catarrhal  treatment.  It  yields,  however, 
quickly  to  anti- syphilitic  measures.  On  the 
other  hand,  it  must  not  be  forgotten  that 
a  person  suffermg  from  secondary  syphihs 
may  acquire  a  common  catarrh. 

The  hoarse  voice  of  children  suffering 
from  '  snuffles,'  broad  condylomata  about 
the  anus,  &c.,  will  often  lead  to  the  inference 
that  the  larynx  is  also  attacked,  and  not 
rarely  laryngoscopic  examination  will  verify 
the  suspicion. 

There  will  not,  usuallj^,  be  much  diffi- 
culty in  rightly  interpreting  the  ulcerative 
and  gummatous  manifestations  of  syphilis. 
To  begin  with,  in  the  majority  of  cases  there 
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will  be  lesions,  coiTCsponding  to  the  stage 
of  the  constitutional  disorder,  in  other  parts 
of  the  body,  the  skin,  other  mucous  mem- 
branes, the  eyes,  bones,  abdominal  organs, 
brain,  &c.,  which  will  at  once  point  to  the 
natm-e  of  the  laryngeal  affection.  Even  if 
the  latter  should  occur  alone,  the  patient's 
history  and  the  discovery  of  old  scars  in 
other  parts,  notably  in  the  pharynx,  will 
give  valuable  information.  Again,  though 
the  laryngeal  ulcer  of  syphilis  has  nothing 
absolutely  pathognomonic  about  it,  yet 
there  are  usually  signs  sufficient  to  render 
it  easily  distinguishable  from  tubercular 
and  malignant  affections,  the  only  ones — 
except  lupus,  which  is  very  rare  in  the 
larynx — with  which  it  could  be  confounded. 

The  syphihtic  ulcer  is  produced  very 
rapidly — i.e.  within  a  few  days ;  it  is  evi- 
dently of  an  inflammatory  origin,  and  has 
an  area  of  more  or  less  active  inflammation 
around  it ;  it  is  irregular,  often  large,  often 
deep,  usually  sohtary  and  unilateral ;  there 
are  rarely  more  than  two  or  three  ulcers. 

The  tubercular  ulcer,  on  the  other  hand, 
is  usually  preceded  by  a  long  period  of 
pseudo-oedematous  infiltration,  the  parts 
are  usually  excessively  pale,  semi-trans- 
parent, the  ulcers  are  very  numerous,  very 
small,  and  only  later  on  confluent ;  they 
hardly  ever  lead  to  so  much  destruction  as 
syphilitic  ulcers.  Moreover,  the  concomi- 
tant pulmonary  and  constitutional  affec- 
tions will  afford  valuable  diagnostic  help. 
The  diagnosis,  however,  will  be  some- 
times excessively  diliicult  in  cases  in  which 
phthisis  and  syphilis  are  simultaneously 
present,  or  in  cases  in  which,  besides  the 
laryngeal  affection,  syphihtic  lung-troubles 
exist.  As  regards  the  latter  class  of  cases, 
it  will  be  useful  to  remember  that  syphilitic 
lung-affections  are  generally  localised,  not 
in  the  apices  but  in  the  middle  region  of 
the  lungs.  Should  there  be  any  doubt,  it 
is  better  to  give  under  all  circumstances 
antisyphilitic  remedies. 

The  scars,  thickenings,  distortions,  webs, 
&c.,  left  after  the  healing  up  of  syphihtic 
ulcers  as  a  rule  tell  their  own  tale ;  occa- 
sionally, however,  there  will  be  great  diffi- 
culty in  deciding  whether  immobihty  of  one 
or  both  vocal  cords  is  due  to  previous 
syphilitic  disease  and  ankylosis  of  the  crico- 
arytaenoid  articulations,  or  to  paralysis  of 
the  motor  laryngeal  nerves. 

Treatment. — In  all  syphilitic  affections 
of  the  larynx,  constitutional  treatment  is  of 
fundamental  importance.  In  the  secondary 
stage,  mercurial  preparations  (hydi*argyrum 
cum  creta,  1-2  gi*ains,  two  or  three  times 
daily,   or  a  mercurial  pill  of  two  grains 


with  opium— gr.  ^ — twice  or  three  times 
daily)  may  be  given ;  or  a  regular  mercurial 
inunction  treatment  (half  a  drachm  of  mer- 
curial ointment  to  be  used  daily)  may  be 
instituted.  The  inhalation  of  atomised 
solutions  of  bichloride  of  mercury  (1  in  500 
or  in  1,000)  has  been  warmly  recommended. 
Local  applications  are  rarely  required.  If 
such  be  made,  solutions  of  siilphate  of 
copper  (15  grains  to  an  ounce  of  distilled 
water)  or  of  nitrate  of  silver  (30-60  grains 
to  one  ounce  of  distilled  water)  may  be 
used. 

In  the  tertiary  forms,  in  which  every 
day  unexpected  and  serious  complications 
may  arise,  a  vigorous  iodide  of  potassium 
treatment  is  indicated.  It  almost  always 
achieves  brilliant  results,  even  in  cases  in 
which  from  oedema,  or  from  gummatous 
infiltration  of  the  larynx  and  trachea,  im- 
mediate danger  appears  to  be  present.  It 
will,  in  such  apparently  hopeless  cases,  be 
sometunes  possible  to  avoid  scarification 
and  performance  of  tracheotomy,  when  they 
seem  to  be  urgently  indicated,  if,  begin- 
ning with  the  administration  of  10-grain 
doses  of  iodide  of  potassium  three  times 
daily,  one  gradually  but  quickly  pushes  the 
dose  up  to  thirty  grains  three  times  daily, 
combining  this  internal  medication  with 
mercmual  inunction. 

Should  there  be  so  much  acute  cedema 
of  the  upper  parts  of  the  larynx  and  such 
dyspncEa,  that  the  action  of  internal  reme- 
dies cannot  be  waited  for,  scarification 
ought  to  be  practised,  and  if  in  spite  of  this 
the  difficulty  of  breathing  continues,  tra- 
cheotomy must  be  performed.  The  latter 
operation  may  also  be  required  in  cases  of 
subglottic  oedema,  of  chronic  stenosis  of  the 
air-passages  from  fibroid  thickening  of  the 
paorts,  and  in  cases  of  bilateral  ankylosis 
of  the  arytaenoid  cartilages  in  the  position 
of  phonation,  whereby  the  glottis  is  reduced 
to  a  narrow  slit.  In  cases  of  narrowing  of 
the  larynx  from  cicatricial  contraction, 
methodical  dilatation  by  means  of  Schrot- 
ter's  hoUow  vulcanite  tubes  may  be  tried  ; 
but  the  writer  must  confess  that  he  has 
never  been  lucky  enough,  though  he  has 
followed  this  plan  very  perseveringly  in 
several  instances,  to  either  avoid  tracheo- 
tomy in  cases  in  which  this  operation 
appeared  to  be  mdicated,  or  to  enable 
patients,  in  whom  that  operation  had  been 
performed,  and  in  whom  dilatation  was 
practised  subsequently,  to  dispense  with 
the  canula.  Moreover,  the  method  is  not 
quite  free  from  the  risk  of  setting  up  active 
inflammation  and  even  suppm-ative  peri- 
chondritis.    In  cases  of  cicatricial  webs,  it 
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may  be  either  attempted  to  remove  them 
with  cutting-forceps,  or  to  divide  them  by 
means  of  Dr.  Whistler's  cutting-dilator,  or 
to  destroy  them  by  means  of  the  galvano- 
cautery.  If  the  web,  however,  be  very 
tough,  no  method  can  boast  of  much  success, 
and  even  removal  from  without — i.e.  after 
the  performance  of  thyrotomy,  with  subse- 
quent dilatation,  does  not  protect  against  a 
sphincter-like  recicatrisation.  The  patient 
will,  therefore,  in  such  cases  most  probably 
have  to  wear  his  canula  for  the  rest  of  his 
life.  Felix  Semon. 

LARYNX,  Tuberculosis  of  the.— 
Causes. — Laryngeal  phthisis  is  due  to  the 
deposit  of  tubercle  in  the  larynx,  and  occurs 
in  about  30  per  cent,  of  all  cases  of  pulmo- 
nary phthisis.  Tubercular  disease  of  the 
larynx  is  almost  always  secondary  to  the 
pulmonary  affection,  though  it  often  occurs 
at  a  time  when  there  are  no  definite  physi- 
cal signs  of  limg-mischief ;  quite  recently 
some  cases  have  been  put  on  record,  in 
which  the  result  of  the  post-mortem  ex- 
amination seems  to  establish  the  actual 
occurrence  of  primary  laryngeal  tubercu- 
losis. As  regards  age  and  sex,  the  same 
conditions  obtain  as  in  pulmonary  tuber- 
culosis. 

Pathology. — The  stage  of  deposit  of  the 
tubercle  is  usually  ushered  in  by  infiltration 
and  pseudo-cedematous  thickening  of  the 
tissues,  which  is  generally  most  marked  in 
the  epiglottis,  the  arytEeno-epiglottidean 
folds,  the  mucous  membrane  covering  the 
arytaenoid  cartilages,  and  in  the  inter-ary- 
taenoid  fold.  This  stage  is  frequently  pre- 
ceded by  marked  isolated  anaemia  of  the 
whole  mucous  membrane  of  the  larynx, 
especially  of  the  epiglottis.  The  tubercles 
themselves  are  said  to  have  been  seen 
in  very  rare  cases  as  small  greyish  or 
yellowish  nodules,  but  in  the  great  ma- 
jority of  instances  they  break  down  so 
quicldy  that  small  ulcers  are  usually  the 
first  signs  of  their  presence.  These  quickly 
coalesce,  extend  in  surface  and  in  depth, 
destroy  epithelium  and  mucous  membrane, 
and  lead  to  perichondritis,  caries,  necrosis, 
and  exfoliation  of  parts  of  the  cartilages. 
In  rare  cases  subepithehal  tumours,  con- 
sisting of  an  aggregation  of  miliary  tu- 
bercles, and  cellular  infiltration  of  the 
mucosa  and  submucosa,  have  been  found. 
Even  in  the  stage  of  extensive  ulceration, 
chronic  oedema  of  the  smTounding  parts 
usually  persists. 

SyTnjptoms. — The  most  common  special 
symptoms  of  laryngeal  phthisis  are  cough, 
with  more  or  less  expectoration,  hoarseness, 


aphonia,  and  dysphagia,  all  of  wliich  may 
be  due  to  the  swollen  and  ulcerated  state 
of  the  organ.  Cough  may,  however,  also 
depend  upon  the  concomitant  pulmonary 
affection ;  aphonia  upon  implication  of  the 
right  recurrent  nerve  in  thickening  of  the 
pleura  of  the  apex  of  the  right  lung,  or 
upon  pressure  of  enlarged  bronchial  glands 
upon  either  or  both  recurrent  laryngeal 
nerves,  leading  to  paralysis  of  one  or  both 
vocal  cords.  Cough  and  dysphagia  are 
generally  the  most  troublesome  symptoms 
of  the  malady;  the  latter  is  often  so  ex- 
treme that  it  materially  hastens  the  fatal 
end. 

Laryngeal  dyspnoea  is  less  common. 
The  shortness  of  breath  on  slight  exer- 
tion, so  often  observed  in  these  cases,  is 
to  be  attributed  rather  to  the  concomitant 
lung-affection  than  to  the  larjmgeal  disease. 
Serious  and  even  fatal  laryngeal  dyspnoea, 
with  stridulous  breathing,  may  however, 
occur,  either  in  consequence  of  extensive 
oedema,  or  of  impaction  of  a  piece  of  ne- 
crosed cartilage  in  the  glottis,  or  of  me- 
chanical fixation  of  both  vocal  cords  in  the 
position  of  phonation.  This  last  may  be 
the  result  of  perichondritis  and  subsequent 
ankylosis  of  the  crico-arytsenoid  joints,  or 
of  bilateral  paralysis  of  the  glottis-openers, 
in  consequence  of  implication  of  both  re- 
current nerves  ia  lesions  of  the  lungs  or  of 
the  bronchial  glands.  See  Larynx,  Neu- 
roses of  the. 

Laryngoscopically,  the  pallor  of  the 
tissues  is  of  great  diagnostic  value.  Ori- 
ginating even  before  the  stage  of  infiltra- 
tion, it  persists  throughout  the  periods  of 
thickening  and  ulceration.  The  discovery 
of  such  a  pallor  should  always  be  followed 
by  careful  examination  of  the  lungs.  In 
rarer  cases  there  is  an  obstinate  chronic 
laryngeal  catarrh,  undistinguishable  laryn- 
goscopically, at  the  beginning,  from  common 
laryngitis.  With  the  onset  of  the  tuber- 
cular infiltration  the  appearances  often  be- 
come so  pathognomonic,  that  the  diagnosis 
of  phthisis  can  be  made  fi'om  laryngoscopio 
inspection  alone,  though,  of  course,  exami- 
nation of  the  lungs,  of  the  sputum  for  bacilli, 
&c.,  must  never  be  neglected.  In  such  cases, 
the  infiltration  gives  to  the  eye  of  the  ob- 
server the  idea  of  a  peculiarly  dense,  almost 
semi-solid,  pale  oedema ;  one  or  both  of  the 
arytaenoid  cartilages  and  ar;yi;8eno-epiglot- 
tidean  folds,  which  are  sometimes  for  some 
length  of  time  the  only  parts  thus  infiltrated, 
assume  a  pear-like  appearance,  the  larger 
end  of  the  pear  being  represented  by  the 
pale,  swollen  arytasnoid  cartilages.  The 
epiglottis  is  often  rolled  backwards  on  itself, 
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and  looks  like  a  turban.  If  these  pale 
swollen  sm^faces  are,  a  little  later  on,  seen 
studded  with  small  ulcerations,  the  appear- 
ances are  almost  unmistakable.  In  other 
cases  the  first,  and  for  some  time  the  only, 
lar^Tigeal  symptom  is  infiltration  or  ul- 
ceration of  the  inter-aryt£Enoid  fold.  If,  in 
cases  which  otherwise  warrant  suspicion 
of  phthisis,  this  part  be  seen  to  be  swollen, 
velvety-looking,  semi-transparent,  superfi- 
cially eroded,  or  even  somewhat  idcerated, 
this  is  a  sign  of  evil  omen. 

The  vocal  cords  and  ventricular  bands 
are  sometimes,  but  not  often,  the  parts  first 
affected.  They  apj)ear  sodden,  rounded,  the 
cords  lose  their  lustre  and  become  denuded 
of  epithelium ;  later  on,  distinct  ulcers  are 
visible,  their  borders  appear  irregularly 
eroded,  finally  they  may  be  partially  or 
wholly  destroyed.  The  superficial  ulcera- 
tion, wherever  first  seen,  soon  spreads  in 
depth  and  extent.  Often,  the  whole  laryn- 
geal mucous  membrane  forms  a  mass  of 
ulceration  covered  with  thick  greenish- 
yellow  secretion.  The  epiglottis  may  be, 
and  not  rarely  is,  almost  wholly  destroyed, 
or  a  small  stump  only  is  left,  and  one  or 
both  cords  may  be  seen  to  be  immovably 
fixed  in  any  position,  or  their  movements 
may  be  very  defective. 

Impairment  of  the  mobility  of  one  or 
both  vocal  cords  may  occur  at  different 
periods  of  laryngeal  phthisis,  and  may  be  \ 
due — (a)  to  functional  weakness  of  the  [ 
(sometimes  actually  degenerated)  laryngeal 
muscles ;  (6)  to  extensive  infiltration  of  the 
tissues,  notably  of  the  inter-aryta^noid  fold, 
which  may  mechanically  prevent  the  move- 
ments of  the  cords ;  (c)  to  actual  disease  of 
the  crico-arytsenoid  joints ;  (d)  to  disease 
of  the  afferent  motor  nerves. 

Diagnosis. — The  diagnosis  of  laryngeal 
tuberculosis  presents,  as  a  rule,  no  great 
difficulty.  In  many  cases  the  laryngoscopic 
exammation  will  sufiice  ;  in  more  doubtful 
ones,  examination  of  the  lungs  and  of  the 
sputum  for  baciUi  will  generally  settle  the 
question.  In  doubtful  cases,  especially  if 
it  be  uncertain  whether  the  laryngeal  ul- 
ceration is  syphilitic  or  tubercular,  some 
of  the  secretion  from  the  ulcerated  surface 
withdi'awn  by  means  of  a  brush,  under 
guidance  of  the  laryngeal  mirror,  may  be 
examined  for  bacilli,  and  their  detection 
will  clinch  the  diagnosis. 

The  diseases  most  likely  to  be  mistaken 
for  laryngeal  phtliisis  are  syphilis,  carci- 
noma, chronic  oedema,  and  simple  chronic 
inflammation  of  the  larynx.  For  the  dif- 
ferential diagnosis  from  syphilis  and  car- 
cinoma,  see  the  articles  treating  of  these 


affections.  Chronic  cedema  occurs  in  the 
course  of  laryngeal  phthisis,  as  well  as 
in  that  of  the  diseases  just  named.  Its 
greater  transparency,  and  the  absence  of 
ulceration  on  the  swollen  parts,  wiU  usually 
differentiate  it  from  tubercular  infiltration. 
"Whether  an  obstinate  catarrh  of  the  larynx, 
accompanying  pulmonary  phthisis,  is  of  a 
tubercular  or  a  non-tubercular  nature,  may 
for  some  time  be  doubtful.  That  non- 
tubercular  catarrhal  affections  of  the  larynx 
may  accompany  tubercular  disease  of  the 
lung,  has  been  proven  by  post-mortem  ex- 
amination. The  uselessness  of  the  common 
treatment  of  chronic  laryngitis,  and  the  oc- 
currence of  more  definite  laryngeal  lesions 
in  such  cases,  may  in  time  lead  to  a  more 
accurate  diagnosis  of  the  true  nature  of  the 
laryngeal  affection. 

Treatmeiit. — The  constitutional  treat- 
ment— medical,  climatic,  hygienic — gene- 
rally employed  in  pulmonary  phthisis,  is 
to  be  made  use  of  in  laryngeal  tuberculosis. 
As  to  local  medication,  there  are  few  diseases 
in  which  such  a  multitude  of  remedies  has 
been  recommended  as  in  laryngeal  phthisis. 
The  writer  will  only  mention  those  which 
he  has  found  most  useful.  In  the  early 
stage  —  i.e.  before  ulceration  occurs  —  he 
very  rarely  adopts  any  local  measures.  In 
cases  of  ulceration  he  has  seen  much  benefit 
from  the  insufflation  into  the  larynx  once 
or  twice  daily,  by  means  of  the  powder- 
blower,  under  the  guidance  of  the  larjTigeal 
mirror,  of  a  powder  composed  of  iodo- 
form!, acidi  boracici,  ana  gr.  j.,  morph. 
acet.  gr.  |-^,  the  patient  having  immediately 
before  cleared  the  part  as  much  as  possible 
of  mucus  by  coughing.  In  making  the 
application  the  mirror  must  invEiriably  be 
used,  as  unless  the  powder  come  in  con- 
tact with  the  ulcerated  surface  the  treat- 
ment is  useless.  If  properly  appUed,  how- 
ever, the  insufflation  leads  in  most  cases  to 
diminution  of  the  distressing  cough,  im- 
provement of  the  dysphagia,  and  often  to 
an  actual  improvement  in  the  condition  of 
the  ulcers.  In  a  very  few  cases,  the  writer 
has  even  seen  them  disappear  for  a  time 
under  the  methodical  employment  of  these 
insufflations.  Quite  lately,  he  has  in  a  few 
cases  of  tubercular  perichondritis  with  ex- 
cessive dysphagia  brushed  over  the  whole 
of  the  affected  parts  with  a  20  per  cent, 
solution  of  hydrochlorate  of  cocaine,  to 
enable  the  patients  to  swallow.  The  effects 
have  been  most  encouraging.  Cocaine 
may  also  be  used  in  the  form  of  spray  or  of 
pastiles.  In  cases  of  advanced  oedema,  ener- 
getic scarification  is  advisedby  some  authors. 
Where  there  is  much  difficulty  in  swallow- 
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ing,  the  patient's  diet  ought  to  consist  of 
liquids  thickened  by  the  addition  of  some 
arrowroot,  cornflour,  or  ismglass,  and  drinks 
ought  to  be  taken  at  a  draught,  and  not 
sipped  (Mackenzie).  In  cases  of  complete 
aphagia  it  may  become  necessary  to  feed 
the  patient  by  means  of  an  oesophageal 
tube. 

Tracheotomy  ought  only  be  performed 
when  there  is  dire"ct  danger  of  suffocation 
from  any  of  the  causes  enumerated  under 
'symptoms,'  but  not  otherwise.  The  ex- 
perience of  the  most  trustworthy  observers 
shows  that  when  it  is  performed  simply  to 
give  the  diseased  larynx  rest,  it  does  not 
delay  the  tubercular  process,  whilst  the 
wearing  of  the  canula  enhances  the  misery 
of  the  patient's  existence. 

Felix  Semon. 

LATERAL  SPINAL  CURVATURE. 

Scoliosis. — Definition. — A  lateral  deviation 
and  contortion  of  the  spinal  column,  nearly 
always  accompanied  by  more  or  less  exag- 
geration or  diminution  of  the  normal  antero- 
posterior curves. 

Causes. — Lateral  curvature  of  the  spine 
is  predisposed  to  by  weakness  of  the  spinal 
muscles,  combined  with  long-continued  sit- 
ting or  standing  in  stooping  or  careless 
positions,  such  as  standing  on  one  leg,  sit- 
ting with  the  trunk  leaning  to  one  side,  or 
with  the  thighs  crossed.  Another  predis- 
posing cause  is  inequahty  in  the  lengths 
of  the  lower  extremities,  the  result  of  (1) 
congenital  difference  in  size ;  (2)  atrophy 
from  infantile  paralysis;  (3)  hip-joint  dis- 
ease ;  (4)  congenital  dislocation  of  the  hip  ; 
(5)  unequal  muscular  power,  when  one  leg 
is  partially  paralysed,  &c.  Eliminating 
these  causes  of  inequality  in  the  legs,  which 
are  common  to  both  sexes,  there  is  no  doubt 
that  ordinary  lateral  curvature,  induced  by 
muscular  weakness  and  injurious  positions 
during  years,  of  growth  and  school  Hfe,  is 
far  more  frequent  in  gh'ls  than  in  boys. 
This  cannot  be  explained  by  girls  being  ac- 
customed to  sit  in  worse  positions  at  school 
than  boys,  but  by  the  fact  that,  as  a  rule, 
boys  are  allowed  to  correct  the  evil  in- 
fluence of  stooping  and  lounging  over  les- 
sons dm-ing  long  school  hours,  by  daily 
physical  exercise,  such  as  cricket,  football, 
&c.,  whereas  girls  enjoy  far  fewer  oppor- 
tunities of  exercising  then"  bodies.  At  the 
onset  of  puberty,  the  development  of  girls 
generally  throws  a  greater  strain  on  their 
health  and  strength  than  is  the  case  with 
boys,  and  fully  developed  girls  of  twelve  or 
foiu'teen  years  of  age,  suffering  from  lateral 
spinal  curvature,  are  frequently  met  with 


in  ordinary  practice  amongst  all  classes, 
but  especially  amongst  the  upper  and 
middle. 

It  is  still  uncertain  why  the  very  largo 
majority  of  cases  of  lateral  spinal  curvature 
have  the  upper  or  dorsal  curve  with  the 
convexity  to  the  right.  Dismissing  theories 
about  the  supposed  influence  of  the  arch 
of  the  aorta,  it  is  very  probable  that  the 
greater  use  of  the  right  arm  and  hand  is  a 
predisposing  cause  ;  although,  at  the  same 
time  it  must  be  admitted,  that  cases  with 
the  convexity  of  the  upper  or  dorsal  lateral 
curvature  to  the  left  are  not  at  all  limited 
to  left-handed  patients. 

Weakness  of  the  muscles  is  always  ac- 
companied by  a  corresponding  weakness  or 
softness  of  the  bones  to  which  they  are  at- 
tached. There  is,  besides,  often  an  hereditary 
predisposition  to  lateral  curvature,  due  either 
to  inherited  excessive  softness  of  the  bones, 
or  weakness  of  the  muscles,  or  to  both  com- 
bined. The  writer  knows  of  many  cases 
where  a  mother  and  her  daughters  had 
more  or  less  severe  lateral  curvature,  and 
he  has  watched  a  family  where  father, 
daughter,  and  granddaughter  by  a  son,  had 
all  marked  lateral  curvatm-e,  the  father 
being  much  deformed. 

Rickets  is  frequently  associated  with 
lateral  curvature,  and  some  of  the  worst  de- 
formities seen  in  museums  are  of  this  class, 
the  curvature  being  induced  either  by  un- 
equal shortening  of  the  legs  from  deformity, 
or  by  the  excessive  softness  of  the  bones,  or 
by  these  causes  in  combination,  aided  by 
the  usual  factor  of  weak  muscles.  As  a 
general  rule,  an3i;hing  which  weakens  the 
muscular  system  tends  to  produce  lateral 
cm-vature,  which  often  therefore  follows 
convalescence  from  one  of  the  acute  zy- 
motic diseases  or  a  severe  inflammation  of 
the  lungs.  Too  rapid  a  growth,  or  the  too 
rapid  laying  on  of  fat  at  the  time  of  puberty, 
is  a  ft'equent  cause ;  the  writer  has  observed 
that  a  large  proportion  of  patients  with 
lateral  curvature  are  either  too  tall  or  too 
short,  the  latter  condition  occurring  as  the 
result  of  illness,  which  has  not  only  weak- 
ened the  muscles  but  also  retarded  a  nor- 
mal state  of  growth. 

So  far,  ordinary  lateral  curvature  only 
has  been  considered,  but  unilateral  affections 
of  the  thoracic  viscera,  such  as  severe  em- 
pyema in  a  stage  of  recovery  with  dragging 
down  of  the  thoracic  walls,  or  severe  ad- 
hesions the  result  of  old  pleurisy,  will  also 
produce  lateral  curvature  with  concavity  on 
the  same  side  as  the  chest  affection;  in 
such  cases,  torsion  of  the  lateral  curvature 
is  generally  absent  for  a  time. 
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Patliology. — Innumerable  works  have 
been  written  on  the  pathology  of  lateral 
curvatm-e,  and  the  most  diverse  views  pro- 
pomided  as  to  whether  it  is  caused  by  the 
weakness  of  the  bones,  ligaments,  or  muscles. 
Simple  lateral  curvature  is  hardly  ever  met 
with,  except  in  cases  due  to  empyema  or 
severe  disease  of  one  lung.  In  the  large 
majority  of  cases,  the  lateral  curvature  of 
the  spine  is  accompanied  by  a  rotation,  on 
their  axes,  of  the  bodies  of  the  vertebrae 
implicated  in  the  given  curvature,  so  that 
the  transverse  processes  of  the  same  side  as 
the  convexity  of  the  curvature  are  directed 
backwards,  while  the  transverse  processes 
of  the  other  side  of  the  vertebral  bodies, 
viz.,  towards  the  concavity  of  the  curvature, 
are  of  necessity  directed  forwards.  For  ex- 
ample, in  the  common  form  of  lateral  cur- 
vature with  dorsal  or  upper  convexity  to  the 
right,  and  lumbar  or  lower  convexity  to  the 
left,  the  right  transverse  processes  of  the 
dorsal  vertebrae  and  the  ribs  attached  to 
them  are  directed  backwards.  This  torsion 
of  the  bodies  of  the  vertebrae  is  probably 
caused  by  the  muscles  of  the  spine  and 
trunk  trying  to  recover  the  vertical  position 
of  the  spine,  and,  failing  in  this,  tending  to 
partly  restore  equilibrium  by  twisting  the 
portion  of  the  trimk  immediately  above  the 
convexity  of  the  curvature,  round  to  the 
same  side. 

It  is  dilficult  to  say  precisely  whether  the 
dorsal  or  lumbar  lateral  curvature  is  first 
established.  .  No  doubt  as  soon  as  one  cur- 
vature is  confirmed,  a  compensating  curva- 
ture to  the  opposite  side  forms,  and,  in  most 
cases,  the  head  is  flexed  to  the  same  side  as 
the  convexity  of  the  dorsal  curvature  (cer- 
vical convexity  to  the  left).  In  many  cases 
when  seen  in  the  earliest  stage,  with  scarcely 
any  or  no  permanent  osseous  deformity,  a 
distinct  dorsal  curvature  with  convexity  to 
the  right  and  a  lumbar  curvature  with  con- 
vexity to  the  left  will  be  found,  where  it  is 
but  fair  to  conclude  that  the  two  curves 
began  simultaneously.  It  is  an  important 
fact,  that  when  once  there  is  actual  osseous 
deformity  of  the  ribs  and  vertebrae,  to  that 
extent  lateral  cm'vature  is  incurable.  Be- 
fore a  patient  can  become  the  subject  of 
moderate  or  severe  osseous  lateral  curva- 
ture, she  must  have  passed  tlirough  many 
intermediate  stages  from  the  first  onset  of 
the  deformity,  when  she  began  to  sit  or 
stand  with  the  spine  slightly  flexed  to  one 
side.  At  that  time,  if  an  anatomical  exami- 
nation could  have  been  made,  only  some 
flabbiness  or  want  of  development  of  the 
muscles  would  have  been  found.  As  the 
curvature  creeps  insidiously  on,  the  bodies 


of  the  vertebrsB  become  gradually  mis- 
shapen, so  that  they  are  more  or  less  wedge- 
shaped  transversely  to  the  longitudinal  axis 
of  the  spine,  i.e.  the  vertical  depth  of  a  ver- 
tebral body  will  be  one  or  more  lines  greater 
on  the  side  corresponding  to  the  convexity  of 
a  pathological  curvature  as  compared  with 
the  side  facing  the  concavity.  The  inter- 
vertebral fibro-cartilages  also  become  wedge- 
shaped  to  the  same  or  even  to  a  greater  de- 
gree. It  is  to  be  noted  that  the  amount  of 
lateral  curvature  observed  by  looking  at  the 
tips  of  the  posterior  spinous  processes  under 
the  skin,  always  implies  a  much  greater 
amount  of  actual  lateral  curvature  of  the 
bodies  of  the  vertebrae.  This  can  be  easily 
understood  by  bearing  in  mind  the  rotation, 
on  their  axes,  of  the  vertebral  bodies  during 
the  formation  of  the  lateral  curvature,  which 
tends  to  make  the  posterior  spinous  pro- 
cesses Ue  more  and  more  in  an  imaginary 
vertical  line,  drawn  through  the  arcs  of  the 
upper  and  lower  lateral  curves. 

Lateral  cmrvature  may  accompany  spinal 
caries,  or  may  directly  result  from  caries  of 
one  lateral  half  of  one  or  more  vertebrae, 
but  such  cases  are  very  exceptional.  So 
also  lateral  curvature  of  congenital  origin, 
the  result  of  extra-lateral  halves  of  vertebral 
bodies  being  inserted  between  the  normal 
vertebrae,  is  extremely  rare  ;  according  to 
Neugebauer,  only  thirteen  such  pathological 
specimens  are  on  record.  The  osseous 
tissue  of  the  spinal  column,  even  in  the 
severest  cases  of  non-rickety  deformity, 
generally  appears  to  be  quite  normal ;  the 
chief  pathological  change,  in  addition  to  the 
actual  deformation  of  the  vertebrae,  inter- 
vertebral cartilages,  and  ribs,  is  the  frequent 
presence,  in  severe  cases,  of  buttresses  of 
new  osseous  deposits  within  the  concavity 
of  each  lateral  curvature,  as  a  compensation 
for  the  instabihty  caused  by  the  deviation 
from  the  vertical  line.  The  descending 
aorta,  and  other  soft  tissues,  follow  the  se- 
verest undulating  curvatures  of  the  spine. 
In  lateral  curvature  with  much  osseous 
deformity,  the  ribs  opposite  the  convexity 
of  the  dorsal  curvature  become  extremely 
convex  posteriorly,  and  so  flattened  an- 
teriorly that  the  sternal  and  vertebral  ends 
of  the  same  rib  become  almost  or  quite 
parallel.  The  corresponding  ribs  opposite 
the  concavity  become  much  flattened-  be- 
hind and  too  convex  in  fi-ont,  causing  undue 
prominence,  and  at  times  pseudo- enlarge- 
ment, of  the  mamma  of  that  side.  Adjacent 
ribs  are  sometimes  welded  together  by 
osseous  tissue  in  cases  of  extreme  deformity. 

Sym;ptoms. — Cases  of  lateral  curvature 
may  be  divided,  clinically,  into  two  great 
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classes :  (1)  where  pain  in  the  back  is  the 
first  symptom  observed,  and  (2)  where  some 
deformity,  as  the  undue  prominence  of  a 
shoulder-blade,  or  of  an  iliac  crest,  or  general 
stooping,  first  directs  attention  to  the 
presence  of  lateral  cm'vature.  It  may  be 
stated  generally  that  the  amount  of  pain 
complained  of  is  seldom  in  proportion  to 
the  amount  of  deformity.  Cases  of  extreme 
lateral  curvature  are  firequently  seen,  where 
there  is  not  and  never  has  been  any  pain 
felt  by  the  patient,  although  the  health  may 
have  been  affected  in  other  ways,  by  indi- 
gestion, headache,  shortness  of  breath,  &c. 
On  the  other  hand,  life  may  have  become 
almost  unbearable  on  account  of  constant 
backache,  and  the  symptoms  almost  assume 
those  of  so-called  '  spinal  irritation,'  in  cases 
where  the  curvature  is  but  slight. 

Ordinary  case  of  Lateral  Curvature. — 
To  take  an  average  case  of  the  ordinary 
type,  that  is,  one  not  due  to  inequality  of 
the  lower  extremities  or  paralysis.  A 
school-girl  of  fifteen  has  stooped  more  or 
less  for  several  years,  especially  during  the 
last  three  ;  has  complained  of  weakness  and 
pain  in  the  back  for  two  years  past,  which 
became  worse  after  measles,  one  and  a  half 
years  ago.  Her  general  health  has  always 
been  good.  She  is  a  short,  stoutish  girl, 
with  awkward  gait,  anaemic  ;  complains  of 
pain  in  the  lower  dorsal  and  lumbar  regions 
whenever  she  has  been  sitting  for  an  hour 
or  so  ;  generally  has  pain  every  evening 
before  going  to  bed ;  half  an  hour's  walk 
brings  on  the  same  pain.  During  the  last 
three  years  at  school  the  patient  has  written 
at  a  flat  table,  sitting  on  a  bench  without 
a  back,  with  the  trunk  in  an  oblique  position. 

Mode  of  Examination. — Both  boots 
should  be  taken  off,  and  the  clothes  cover- 
ing the  trunlv  removed,  a  petticoat  being 
fastened  round  the  pelvis,  well  below  the 
crista  ilii,  and  sufficiently  low  to  leave  the 
upper  end  of  the  gluteal  cleft  visible  ;  the 
latter  is  especially  important  in  stout  adult 
patients,  as  a  guide  to  the  middle  line.  The 
patient  stands  exactly  in  front  of  the  sur- 
geon with  the  back  to  him,  the  feet  together 
and  symmetrically  placed,  and  the  knees 
kept  fully  extended.  The  gluteal  cleft  is 
placed  exactly  in  the  middle  line  as  com- 
pared with  the  feet  and  legs  ;  in  this  way, 
any  rotation  of  the  pelvis,  on  its  transverse 
axis,  is  coiTected.  With  these  exceptions, 
the  patient  is  to  stand  in  her  habitual  or 
most  comfortable  position. 

In  the  case  taken,  there  is  decided 
irregularity  in  the  lateral  outlines  of  the 
trunk,  the  right  side  being  too  much  hol- 
lowed, with  undue  prominence  of  the  right 


iliac  crest,  while  the  left  iliac  crest  is  not 
visible  as  a  prominence  at  all.  The  lower 
angle  of  the  right  scapula  is  rather  higher 
and  more  prominent  than  that  of  the  left. 
The  posterior  spinous  process  of  each  ver- 
tebra, beginning  at  the  seventh  cervical^ 
and  ending  at  the  top  of  the  sacrum,  should 
now  be  carefully  marked,  and  for  this  pur- 
pose one  of  the  popular  copying  pencils,  such 
as  the  soft  '  automatic  eagle,'  is  best,  as  the 
perspiration  of  the  patient's  skin  facilitates 
the  marking.  Any  special  tenderness  of 
one  or  more  vertebrae  will  be  at  once  re- 
cognised during  the  marking.  This  local 
hyperaesthesia  is  often  present  in  lateral 
curvature,  and  does  not  indicate  spinal 
caries  in  any  way.  The  dorsal  or  upper 
lateral  curvature  with  convexity  to  the 
right,  and  lower  or  lumbar  lateral  curvature 
with  convexity  to  the  left,  are  much  more 
readilj'-  recognised  after  the  marking.  The 
right  side,  below  the  scapula,  is  decidedly- 
fuller  than  the  left.  It  should  be  noticed, 
whether  the  two  iliac  crests  are  really  on 
the  same  level,  and  this  is  done  by  the 
surgeon  carefully  and  firmly  pressing  a 
forefinger  of  each  hand  mto  the  soft  tissues 
above  each  iliac  bone  ;  any  apparent  differ- 
ence m  level  will  disappear  at  once  if  the 
lower  limbs  are  of  equal  length. 

In  the  common  form  of  lateral  cm:va- 
ture,  with  dorsal  convexity  to  the  right, 
and  lumbar  convexity  to  the  left,  the  right 
iUac  crest  is  generally  too  prominent,  as 
just  stated.  This  increased  prominence  of 
the  right  iliac  crest  is  produced  by  the 
lumbar  lateral  curvatm-e  carrying  the  trunk,, 
immediately  above  the  sacrum,  at  first  to- 
the  left  till  the  centre  of  the  convexity  is- 
reached.  The  soft  tissues,  above  the  right 
iliac  crest,  are  thus  carried  over  towards 
the  left,  and  if  there  is  much  subcutaneous, 
fat,  this  often  makes  the  right  iliac  crest 
appear  too  high,  as  if  the  pelvis  were  tilted 
transversely.  The  prominence  of  the  left 
iliac  crest  at  the  same  time  becomes  less 
than  usual,  or  is  lost  altogether,  because  the 
skin,  fat,  &c.,  are  carried  more  over  it  than 
usual.  Sometimes,  however,  the  left  iliac 
crest  appears  too  prominent,  even  in  cases 
of  ordinary  lateral  curvature  with  dorsal 
convexity  to  the  right,  when  the  dorsal 
curvature  implicates  a  larger  number  of 
vertebrae  than  usual,  while  the  lumbar 
lateral  curvature  is  but  slight.  In  these 
cases,  the  lower  half  of  the  dorsal  curvature 
carries  the  whole  trunk  over  to  the  right,, 
leaving  the  left  iliac  crest  uncovered,  and 
hence  apparently  too  high. 

If  there  is  any  doubt  about  the  lengths 
of  the  legs  being  equal,  accurate  measure- 
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ments  must  be  taken  before  the  conclusion 
of  the  examination.     Allowing  the  petti- 
coats to  slip  below   the  gluteal  folds  will 
often  settle  the  point ;  for  if  the  buttocks 
are  perfectly  symmetrical,  there  cannot  be 
much,  if  any,  difference.  A  practical  method 
of  ascertaining  this  at  once,  and  one  which 
does  not  entail  any  fm-ther  undressing  than 
the  baring  of  the  knees,  is  to  make   the 
patient  lie  on  the  ground,  perfectly  straight 
on  her  back,  with  the  hips  and  knees  fully 
flexed,  and  the  feet  placed  symmetrically 
close   together  on    the    ground,   with   the 
knees  touching  each  other.     The  slightest 
difference  in  length,  of  the  two  lower  ex- 
tremities,  will  be    indicated   either  by   a 
higher  level  or  by  a  greater  projection  for- 
wards of  one  knee.     If  such  difference  be 
present,   the   ordinary  measurements,   be- 
tween   the    antero-superior    iliac    spinous 
process  and  the  internal  malleolus  are  to 
be  taken,  to  obtain  the  actual  amount  of 
shortening. 

To  return  to  the  examination  of   the 
trunk;  the  patient,  still  in  her  natural  or 
habitual    position,    but    with     the    knees 
straight    and    the    feet   close   together,   is 
now  looked  at  sideivays;    a  considerable 
exaggeration  of   the    usual   cervico- dorsal 
antero-posterior    curve    is    generally    ob- 
served; the  middle  dorsal  vertebrae  may, 
in  some  cases,  have  their  posterior  spinous 
processes  projecting  backwards  beyond  the 
vertical  plane  of  the  sacrum.     At  the  same 
time  the  abdomen  is  too  prominent,  even 
when   the  patient  is   emaciated,    and  the 
thorax  anteriorly    is  flattened,   frequently 
with  much  hollowing  of  the  infra-mammary 
regions.    The  head  pokes,  and  the  neck  is 
directed  forwards  in   front  of,  instead   of 
being  at  the  top  of,  the  trunk.    The  patient 
should  now  be  inspected  anteriorly  in  the 
same  position  as  before ;  generally  the  two 
lateral  halves  of  the  trunk  appear  more 
unsymmetrical  than    from    behind ;     the 
mammae,  if  at  all  developed,  will  exagger- 
ate any  deformity  of  the  surfaces  on  which 
they  lie.     In  the  usual  form  of  lateral  cur- 
vature, with  upper  dorsal  convexity  to  the 
right,  the  left  mamma  is  generally  more 
prominent,  and  considerably  lower  than  the 
right ;   this  undue  prominence  of  the  left 
mamma  is  due  to  the  greater  convexity  of 
the  left  ribs  anteriorly.  The  right  iliac  crest 
will  also  appear  more  prominent  than  when 
seen  from  behind. 

The  patient  should  now  be  again  ex- 
amined from  behind,  and,  while  the  knees 
are  kept  well  extended,  requested  to  flex 
the  trunlv  fully  forwards,  the  arms  hanging 
loosely  downwards.     In  the  case  described, 
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the  left  erector  spinse  muscle,  between  the 
iliac  crest  and  the  last  rib,  is  considerably 
broader  and  more  prominent  as  compared 
with  the  corresponding  right  muscle,  which 
was  unduly  depressed ;  the  limibar  lateral 
curve  being  convex  to  the   left,    the  left 
transverse  processes  of  the  lumbar  vertebrae 
have  been  rotated   backwards,  raising  up 
the  large  mass  of  the  erector  spinas  muscle, 
while   the   right   transverse  processes  are 
rotated    forwards,   causing    the    overlying 
muscle  to  be  less  prominent  than  usual. 
In  this  flexed  position  of  the  trunk,  the  ribs 
posteriorly  are  left  uncovered  by  the  eleva- 
tion and  falling  forwards  of  the  scapulae; 
the  right  ribs  have  their  posterior  angles 
and  adjacent  portions  too  convex,  and  on 
a  higher  level  than  the  corresponding  left 
ribs.    This  is  due  to  exactly  the  same  cause 
as  the  want  of  symmetry  of  the  erec.tores 
spinae  muscles  ;  the  dorsal  curvature  being 
convex  to  the  right,  the  right  transverse 
{  processes  of  the  dorsal  vertebrae,  with  the 
[  ribs  attached,  have  been  rotated  backwards, 
I  while    the    left   transverse    processes    and 
corresponding  ribs  have  been  rotated  for- 
!  wards.     The  whole    prognosis,  as  wiU  be 
seen  later,  depends    upon   the   greater  or 
lesser  want  of  symmetry  of  the  two  lateral 
halves  of  the  trunk,  examined  thus  while 
the  spine  is  flexed. 

To  obtain  an  accurate  record,  for  future 
reference,  of  the  want  of  symmetry  of  the 
patient's  back,  the  writer  employs  a  mal- 
leable strip  of  lead  applied  transversely  to 
the  ribs  posteriorly,  and  extending  fr-om  the 
lower  angle  of  the  right  scapula  to  the 
corresponding  portion  of  the  left  scapula, 
while  the  patient's  spine  is  well  flexed  with 
the  arms  hanging  feebly  down ;  fr-om  this  a 
tracing  can  be  readily  taken  on  a  sheet  of 
paper.  Another  transverse  tracing  can  then 
be  made  of  the  loins  opposite  the  thfrd 
lumbar  spine,  and  extending  on  each  side 
to  where  the  muscular  walls  of  the  ab- 
domen commence.  In  each  tracing  the 
position  of  the  spine  should  be  carefully 
marked. 

The  patient  should  next  be  directed  to 
place  herself  in  what  she  considers  the 
most  erect  position  ;  if  there  is  any  curva- 
ture, she  will  only  aggravate  the  deformity 
by  throwing  the  trunk  too  far  backwards, 
by  unequally  raising  the  scapulae,  and 
putting  the  head  to  one  side,  or  by  assum- 
ing some  equally  unnatural  position.  The 
surgeon  should  now  place  the  patient  in 
the  best  possible  ^position  ;  in  slight  cases, 
where  there  is  very  little  or  no  osseous  de- 
formity, he  will  succeed  in  obtaining  a  per- 
fectly normal  posture  with  the  scapulae  and 
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iliac  crests  symmetrical,  the  thorax  well 
thrown  out,  the  abdomen  withdrawn  from 
undue  prominence,  and  the  head  erect. 
The  patient  should  be  observed  in  this  im- 
proved position,  not  only  posteriorly,  but 
also  laterally  and  anteriorly.  The  patient 
is  only  able  to  maintain  this  position  by  a 
great  effort  for  a  few  seconds,  and  she  will 
feel  as  if  she  were  more  crooked  than  be- 
fore. The  muscular  sense  has  become  so 
perverted,  that  the  habitual  crooked  position 
appears  to  her  to  be  far  more  natural  and 
straighter  than  the  really  erect  or  improved 
posture ;  the  latter  gives  her,  at  first,  the 
impression  of  an  exaggeration  of  the  de- 
formity. In  severer  cases,  it  is  necessary 
to  ascertain  the  position  of  the  arms  which 
gives  the  best  average  improvement  of  the 
whole  spine  and  trunk,  e.g.  the  right  arm 
directed  upwards,  the  left  outwards  at  right 
angles  to  the  trunk,  is  a  position  which,  in 
a  large  number  of  cases,  effects  this  im- 
provement, and  to  this  the  writer  refers 
as  the  '  Tiey-note  '  position  while  describing 
the  treatment.  It  is  advisable,  before  con- 
cluding the  examination,  to  let  the  patient 
stand  erect  with  her  back  against  the  door, 
heels,  sacrum,  dorsum  and  occiput  touch- 
ing it,  and  with  the  shoulders  well  thrown 
back.  "While  in  this  position,  her  mother 
or  friend  should  try  to  fasten  the  stays 
and  clothes  in  firont.  In  most  cases  these 
will  not  meet  for  one  or  more  inches,  such 
great  alteration  and  enlargement  of  the 
thorax  anteriorly  being  effected  by  this 
simple  device.  This  appUes  not  only  to 
females,  but  also  to  males,  the  waistcoat, 
coat,  and  overcoat,  and  frequently  even  the 
shirt  collar,  not  meeting  for  an  inch  or 
more  when  the  patient  is  placed  thus  with 
his  back  against  the  door.  Finally,  the 
stockings  being  removed,  notice  should  be 
taken  whether  the  patient  is  flat-footed  or 
not.  One  out  of  every  three  cases  of  lateral 
«;pinal  curvature  has  marked  flat-foot  {see 
Plat-Foot). 

The  prognosis  depends  altogether  on 
the  presence  or  absence  of  permanent 
osseous  deformity  of  the  ribs  and  verte- 
bral column.  If  there  is  no  osseous  de- 
formity found  when  the  patient's  trunk  is 
flexed,  it  is  possible  in  all  cases  to  restore 
the  patient's  figure  to  the  normal,  and  to 
prognosticate  a  more  or  less  complete  cure ; 
the  only  exception  being  where  the  cur- 
vature is  due  to  paralysis  of  the  spinal 
muscles,  when  the  prognosis  is  doubtful 
and  difficult.  Again,  patients  with  deficient 
intellect,  or  who  take  no  interest  in  their 
treatment,  are  difficult  to  benefit,  and  the 
prognosis  is  unfavourable. 


Any  case  of  *  confirmed  '  lateral  curva- 
ture, i.e.  where  the  patient  has  lost  the 
muscular  sense  of  a  really  straight  position 
of  the  spine,  and  where  his  unaided  at- 
tempts to  rectify  the  deformity  only  tend 
instead  to  increase  it,  if  left  untreated  is 
bound  to  become  worse  during  a  series  of 
either  months  or  years  ;  some  cases  become 
much  more  rapidly  worse  than  others. 
The  popular  and  prevalent  opinion  that 
'  the  patient  will  grow  out  of  it  in  time,' 
without  any  special  treatment  being  em- 
ployed, is  to  be  combated ;  cases  of  lateral 
curvature  of  the  spine,  which  might  have 
been  thoroughly  cured  when  first  observed, 
are  hence  often  neglected  till  too  late,  when 
a  cure,  i.e.  complete  restoration  of  form  as 
well  as  of  function,  is  out  of  the  question. 

Lateral  curvature  without  any  osseous 
deformity  can,  generally,  be  practically 
cured  by  one  month's  daily  treatment ;  but 
strict  attention  to  position,  and  perseverance 
with  prescribed  exercises  for  about  a  year 
afterwards,  are  needful  to  prevent  relapse. 

Where  there  is  more  or  less  permanent 
osseous  deformity,  the  amount  of  improve- 
ment possible  can  be  roughly  judged  of  at 
the  first  examination.  As  a  rule,  the  patient 
can  be  sufficiently  strengthened,  and  the 
muscular  sense  thoroughly  re-educated  so 
that  the  best  possible  position  becomes  an 
habitual  one,  by  three  months'  daily  treat- 
ment. 

The  presence  of  much  pain  may  some- 
times prolong  the  time  required ;  but,  even 
in  these  cases,  one  month's  daily  treatment 
generally  effects  a  decided  improvement, 
with  more  or  less  reUef  to  the  pain ;  and 
three  months'  a  complete  disappearance  of 
the  pain,  and  a  greatly  improved  figure,  i.e. 
the  best  possible  habitual  posture  wliich 
the  osseous  deformity  admits  o£ 

In  cases  of  extreme  osseous  deformity, 
the  steel  or  other  spinal  support,  if  worn 
even  for  years,  should  be  discontinued  at 
once  ;  and  if  the  treatment  advised  below 
is  followed,  complete,  or  almost  complete, 
reHef  from  pain,  and  a  greater  or  less  im- 
provement in  the  figure  and  straightness  of 
the  spine  will  be  obtained  in  three  months ; 
but  the  actual  osseous  deformity  of  the  ribs 
and  vertebrge  cannot  be  much,  if  at  all, 
altered. 

Treatment. —  Common  sense  suggests 
that  any  inequality,  in  the  potential  or  ac- 
tual lengths  of  the  lower  extremities,  is  to 
be  corrected  by  wearing  a  thicker  sole  on 
the  shorter  leg,  whatever  other  treatment 
may  appear  to  be  indicated. 

Of  late  years,  the  impHcit  faith  formerly 
placed  in  the  treatment  of  lateral  curvature 
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of  the  spine  by  steel  and  other  supports 
has  been  gradually  undermined,  and  even 
those  who  still  adhere  to  the  mechanical 
treatment  of  spinal  deformities  not  due  to 
caries,  attach  more  and  more  importance 
to  its  association  with  suitably  prescribed 
gymnastics.  Lateral  spinal  curvatures,  due 
to  paralysis  of  the  erectores  spinse  muscles, 
when  the  patient  is  unable,  by  a  voluntary 
effort,  to  maintain  himself  in  an  improved 
position,  are  the  only  cases  in  which  spinal 
supports  are  of  any  real  benefit.  In  these 
paralysed  backs,  it  is  necessary  to  prevent 
further  increase  of  deformity  by  wearing 
some  sort  of  spinal  support,  either  the 
ordinary  steel  one  with  pelvic  band  and 
uprights,  with  or  without  crutches  to  fit 
into  the  axillae ;  or,  which  is  far  better,  a 
well-appHed  Sayre's  plaster-jacket,  which 
should  be  worn  till  the  muscles  have  suf- 
ficiently recovered  from  their  paralysis  to 
enable  the  patient  to  hold  the  spine  in  an 
improved  position.  It  is  understood  that 
the  support  is  worn  with  the  sole  idea  of 
being  preventive,  and  not  of  being  curative, 
and  should  be  left  off  at  night  in  bed. 

Lying  on  the  back  for  several  hours 
daily,  still  frequently  prescribed,  is  per- 
fectly useless,  as  far  as  cure  is  concerned. 
If  a  limb  with  weak  muscles  were  put  into 
splints,  and  kept  at  rest  for  several  hours 
daily,  the  muscles  would  surely  become 
still  weaker ;  and  this  is  equally  true  of  the 
spinal  muscles.  The  patient  may  rest  prone 
or  supine  for  fifteen  or  thirty  minutes  at  a 
time,  for  the  relief  of  pain  or  when  fatigued 
by  exercise,  but  lying  for  longer  periods 
does  more  harm  than  good. 

The  treatment  advocated  by  the  writer 
is  based  upon  the  following  principles,  and 
may  be  taken  under  the  following  heads  : — 

{a)  Ee-education  of  the  patient's  mus- 
cular sense  as  to  an  erect  or  improved 
position. 

(6)  Improved  position  to  be  maintained 
at  all  times,  while  sitting  or  standing. 

(c)  Attention  to  dress. 

{d)  Systematic  training  of  the  spinal 
and  other  muscles,  including  the  develop- 
ment of  the  thorax. 

(e)  Attention  to  general  health. 

a.  Be-education  of  the  patient's  mus- 
cular sense  as  to  an  erect  or  improved 
position. — A  patient,  with  confirmed  lateral 
spinal  curvature,  is  so  habituated  to  the 
crooked  position,  that  considerable  patience 
and  perseverance  are  required  to  convince 
him  or  her  that  an  erect  or  improved  pos- 
tm-e  is  really  such,  and  not  an  exaggeration 
of  the  deformity.  The  best  way  of  com- 
mencing this  re-education  is  for  the  patient 


to  lie  on  the  back  in  the  best  possible  posi- 
tion, and  then  to  practise  slow  breathing, 
the  shoulders  being  kept  well  pressed  back, 
and  prevented  firom  rising  by  the  patient 
trying  to  push  the  hands  down  towards  the 
feet  as  much  as  possible.  All  the  simple 
movements  of  the  head  (neck),  arms,  and 
legs  can  be  practised  in  this  position.  A 
hand  looking-glass,  as  well  as  an  ordinary 
wall-mirror,  is  required,  so  that  the  pa- 
tient may  see  and  be  convinced  of  the  im- 
proved position. 

As  a  home  prescription,  it  is  useful  to 
direct  the  patient  to  stand  fi-equently  (e.g. 
before  and  after  each  meal),  in  front  of  a 
looking-glass,  with  the  eyes  closed  until 
she  beheves  she  has  placed  herself  in  an 
erect  position  ;  generally,  on  first  attempt- 
ing this  experiment,  she  opens  her  eyes  to 
find  that  the  head  is  inclined  to  one  side  or 
one  shoulder  unduly  raised.  Usually  by 
the  end  of  a  week,  and,  in  very  persevering 
and  intelligent  patients,  even  at  the  end  of 
two  or  three  days,  the  muscular  sense  is 
sufficiently  improved  to  enable  the  patient 
to  place  herself  at  once  in  a  decidedly  im- 
proved posture  by  a  voluntary  effort  at  any 
moment,  whether  lying,  sitting,  standing, 
or  walking. 

h.  Irnproved  position  to  be  ma/lntained 
at  all  times,  while  sitting  or  standing. — 
This  best  possible  posture  is  always  to  be 
maintained  while  sitting,  whatever  the  oc- 
cupation of  the  moment  may  be,  at  meals, 
at  the  piano,  while  reading,  writing,  &c. 
It  is  most  readily  obtained  by  sitting  with 
the  sacrum,  loins,  dorsum,  and  shoulders 
well  supported  against  the  back  of  the 
chair,  which  should  be  moulded  to  the  nor- 
mal shape  of  the  spine,  with  a  slight  pro- 
minence to  fill  the  lumbar  hollow.  Almost 
any  ordinary  chair  can  be  made  to  answer 
the  purpose,  if  a  suitable  cushion  is  used. 
In  VTriting,  the  patient's  trunk  is  required 
to  be  more  vertical  than  for  reading,  and  it 
is  essential  that  not  only  the  trunk  but  the 
arms  should  remain  perfectly  symmetrical. 
A  sloping  desk  is  absolutely  required,  and 
the  paper  should  be  oblique,  sloping  up- 
wards from  right  to  left,  but  exactly  in 
front  of  the  patient.  The  Glendinning  ad- 
justable modern  school-desk  and  seat, 
manufactured  by  the  North  of  England 
School  Furnishing  Company,  Darlington, 
will  be  found  most  beneficial  for  patients  of 
school  age,  and  even  for  adults.  In  reading, 
an  inclined  back  to  the  chair  is  more  rest- 
ful to  the  patient,  and  an  easel-table  should 
support  the  book.  For  music  the  same 
rules  apply,  the  ordinary  music-stool  being 
discarded   and    a   high-backed   chair   em- 
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ployed,  which  will  also  come  in  useful  for 
meals.  In  all  cases,  the  seat  of  the  chair 
or  couch  should  be  horizontal,  and  not 
tilted  up  in  front,  as  is  frequently  seen  in 
so-called  spinal  couches,  and  the  patients 
feet  should  always  be  supported  either  by 
the  ground  or  by  a  footstool.  The  thighs 
should  never  be  crossed,  as  this  throws  the 
spine  as  much  on  one  side  as  standing  on 
one  leg  does. 

Short-sight,  or  any  other  deficiency  of 
the  eyes,  must  be  at  once  attended  to,  by 
suitable  spectacles,  &c.,  as  it  would  be  use- 
less to  urge  a  patient  to  hold  himself  erect 
who  had  always  to  poke  the  head  forward 
for  reading  or  looking  at  any  object. 

The  patient  may  walk,  run,  and  join 
in  games,  even  lawn-tennis,  if  sufficiently 
strong,  provided  any  fatigue  thus  induced 
disappears  after  resting  for  a  quarter  or 
half  an  hour ;  any  walk  or  exercise  that 
induces  fatigue  or  pain  lasting  hours,  only 
does  harm.  In  such  cases  the  duration  of 
the  walk,  &c.,  must  be  curtailed.  Standing 
stiU  should  be  avoided  at  all  times  ;  when 
inevitable,  the  patient  should  stand  equally 
on  both  legs,  with  the  feet  slightly  apart. 
Standing  on  one  leg  is  most  injurious,  as  it 
at  once  throws  the  spine  into  a  serpentine 
position,  increasing  the  lateral  curvature. 

A  horsehair  mattress  with  a  low  pillow 
for  the  head,  is  all  that  can  be  ad^dsed  for 
the  night. 

c.  Attention  to  Dress. — It  is  essential 
that  no  article  of  clothing  should  interfere 
with  the  resumption  of  an  improved  or 
perfectly  normal  position  of  the  patients' 
spine  and  trunk.  This  can  be  tested  by 
making  the  patient  stand  with  the  back  to 
the  wall  and  with  the  clothes  opened  in 
front,  as  ah-eady  mentioned  (see  Mode  of 
Examination).  In  women,  there  should  be 
no  red  zone  of  pressure  on  the  skin  of  the 
thorax  or  abdomen  produced  by  stays  or 
injudiciously  placed  petticoat-bands ;  the 
latter  should  be  shaped  and  made  to  fit 
round  the  pelvis,  so  as  not  to  compress  the 
lower  ribs  above  the  iHac  crests.  Stays 
with  very  little  whalebone  or  steel,  and 
with  a  vertical  sHp  of  elastic  webbing,  ex- 
panding transversely,  inserted  on  each  side, 
are  strongly  advised.  Such  stays  admit  of 
the  full  expansion  of  the  lower  ribs. 

d.  Systematic  training  of  the  spinal 
and  other  muscles,  including  the  develop- 
ment of  the  thorax. — At  first,  attention  is 
to  be  directed  to  correcting  the  antero- 
posterior curves  of  the  spine ;  when  these 
are  improved,  then  only  is  it  possible  to 
carry  out  special  exercises  for  correcting 
the  dorsal  and  lumbar  lateral  curves. 


The  following  is  a  prescription  of  twelve 
exercises  which  are  recommended  to  be 
used  at  the  commencement  of  the  treat- 
ment of  all  cases  of  lateral  curvature  of  the 
spine.  The  patient  should  rest  for  a  minute 
or  two  between  each  exercise,  on  a  couch 
with  movable  back  fixed  at  an  angle  of 
45°,  or  an  ordinary  chair  if  properly  ar- 
ranged. 

First  prescription  of  exercises. 

1.  Lying  on  back,  arms  by  the  sides  of 
the  body,  hands  supinated,  slow  full  inspira- 
tion by  the  nose ;  slow  expnation  by  the 
mouth  (repeated  four  times). 

2.  Similar  exercise  with  the  arms  ex- 
tended upwards  by  the  sides  of  the  head 
(repeat  four  times). 

3.  Same  position  as  1,  head-rotation  on 
axis  to  right  and  left  alternately ;  also 
lateral  flexion  of  head  to  right  and  left 
alternately  (four  times). 

4.  Lying  on  back,  slow  simultaneous 
circumduction  of  both  shoulder -joints  fi-om 
before  backwards,  elbows  and  wrists  ex- 
tended (twelve  times). 

5.  Same  position  as  1 ;  hip -circumduc- 
tion both  ways  slowly ;  knees  kept  extended 
(ten  times). 

6.  Lying  on  back,  simultaneous  exten- 
sion of  arms  upwards,  outwards,  and  down- 
wards from  a  position  with  the  elbows 
flexed  and  close  to  the  trunk  (four  times). 

7.  Lying  prone  ;  hip-circumduction  both 
ways  ;  knee  kept  extended  (ten  times). 

8.  Sitting  on  couch  with  back  at  an 
angle  of  45"^ :  ankle-circumduction  do^vn, 
in,  up,  out,  the  toes  being  directed  inwards 
the  whole  time  (twenty  times) ;  also  foot 
adduction  (patient  resisting)  ;  abduction 
(surgeon  resisting),  (eight  times).  [This 
may  be  omitted  if  there  is  no  tendency  to 
flat-foot.] 

9.  Lying  on  back,  arms  extended  up- 
wards  by  the  sides  of  the  head ;  slow  flexion 
of  both  arms  (surgeon  resisting  by  grasping 
the  hands),  followed  by  extension  (patient 
resisting),  (six  to  eight  times).  The  pa- 
tient's knees,  flexed  over  the  end  of  the 
couch  or  table,  fix  the  trunk. 

10.  Patient  sitting  astride  a  narrow 
table  or  chair  without  back,  with  arms 
down  and  hands  supinated,  trunk-flexion 
at  the  lumbar  vertebrae  (patient  resisting 
slightly),  followed  by  trunk- extension  (sur- 
geon resisting  by  his  hand  against  back 
of  patient's  head),  (six  to  ten  times). 

11.  Patient  with  arms  extended  up- 
wards, leans  against  a  vertical  post  or  door 
fitted  with  pegs  on  each  side,  which  he 
grasps ;  the  surgeon  gently  pulls  the  pa- 
tient's pelvis  forwards  by  his  hands  on  the 
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sacrum  (patient  resisting),  and  the  patient 
then  moves  back  the  pelvis  to  the  post  or 
door  (surgeon  resisting),  (six  to  eight  times). 
At  no  time  are  the  patient's  heels  to  be 
raised  from  the  floor.  Also  pelvis-rotation 
on  its  axis  to  right  and  left  alternately 
(surgeon  resisting  with  his  hands  on  each 
side  of  the  pelvis),  (six  to  eight  times). 

12.  Lying  on  back  with  head  and  neck 
projecting  beyond  the  end  of  the  table, 
arms  by  the  sides  of  the  body,  hands 
supinated;  the  head  is  gently  flexed  by 
the  surgeon's  hand  on  the  occiput  (patient 
resisting),  followed  by  head-extension  (sur- 
geon resisting),  (eight  times). 

It  is  important,  while  doing  these  exer- 
cises, that  respiration  should  not  be  inter- 
fered with  by  involuntary  fixation  of  the 
walls  of  the  thorax.  The  patient  should 
therefore  always  go  on  counting  aloud  (e.g. 
1  to  10)  during  the  execution  of  all  exer- 
cises except  those  of  respiration.  From 
six  to  twelve  longitudinal  '  strokings  '  from 
above  down  of  the  patient's  back  by  the 
assistant's  palms,  generally  remove  any 
aching  caused  by  the  exercises.  These 
strokings  are  also  usefully  employed  at 
home  to  relieve  back-ache.  All  the  exer- 
cises should  be  done  slowly,  and  great  care 
taken  that  the  head  and  trunk  remain  the 
whole  time  in  the  best  position.  The  above 
twelve  exercises  require  about  an  hour's 
time,  and  should  be  followed  by  a  short  rest 
in  a  good  position,  with  the  back  supported. 
In  ordinary  general  practice,  an  intelligent 
mother  or  nurse  can  be  readily  trained  to 
superintend  all  the  simple  movements. 

These  exercises  are  repeated  daily,  and 
as  the  patient  gradually  gains  more  power, 
and  begins  to  assume  the  improved  po- 
sition more  readily  and  with  less  exer- 
tion, other  more  severe  exercises  may  be 
prescribed.  In  a  few  days,  if  there  is  no 
increase  of  back-ache,  the  following  stand- 
ing exercise  is  done  ;  the  patient,  with  the 
feet  slightly  apart  and  the  heels  fixed 
against  a  ledge  or  wall,  rests  with  the  front 
of  the  thighs  against  a  low  padded  hori- 
zontal bar,  while  holding  herself  as  erect 
as  possible  ;  the  surgeon  then  gently  flexes 
the  patient's  trunk  by  pressing  his  hand 
against  the  back  of  her  head  (patient  re- 
sisting), and  then  the  patient  slowly  re- 
covers the  vertical  position  against  the 
surgeon's  resistance,  this  being  in  fact  ex- 
ercise 10,  in  a  standing  instead  of  a  sitting 
posture. 

In  about  three  weeks  or  a  month,  the 
following  much  more  severe  exercise  can 
be  tried,  known  as  *  Forwards  lying,  heels 
fixed,  trunk  extension  and  Jiexion,^     This 


is  done  as  follows  : — the  patient  lies  prone, 
with  the  pelvis  and  legs  supported,  and 
the  heels  fixed  (the  latter  best  by  some- 
one sitting  on  them),  on  a  padded  table, 
while  the  head  and  trunk  to  the  level  of 
the  iliac  crests  project  beyond  the  edge  of 
the  table.  The  patient  slowly  raises  the 
trunk  into  the  same  horizontal  position  as 
the  legs  and  pelvis,  and  slightly  higher,  and 
then  as  slowly  allows  the  trunk  to  be  again 
flexed  by  its  own  weight.  The  surgeon 
easily  increases  the  severity  of  the  exercise, 
if  required,  by  more  or  less  pressure  with 
one  hand  at  the  back  of  the  patient's  head. 
During  this  exercise,  the  arms  may  be  in 
any  position  required.  By  the  time  the 
patient  is  able  to  perform  this  exercise 
without  pain,  the  antero -posterior  curves 
will  be  sufficiently  improved,  and  more 
attention  can  be  paid  to  her  being  exercised 
in  the  '  key-note '  position,  i.e.  that  posi- 
tion of  the  trunk  and  arms  in  which  the 
greatest  improvement  in  the  position  of  the 
spine  is  obtained.  (See  Mode  of  Exami- 
nation.) 

Another  good  exercise  is  one  shortly 
described  as  '  Long  sitting,  trunh  exten- 
sion and  flexion.''  Here  the  patient  sits 
on  a  table,  with  the  legs  together  and  the 
knees  extended ;  an  assistant  sits  on  the 
tibiae,  just  above  the  feet,  to  fix  the  legs, 
and  the  patient  slowly  extends  the  spine 
against  the  surgeon's  resistance  (apphed  by 
his  hand  against  the  back  of  the  patient's 
head)  till  the  trunk  is  in  the  same  hori- 
zontal plane  as  the  legs ;  the  patient  then 
gently  resists,  while  the  surgeon  slowly 
raises  her  trunk  into  a  vertical  position. 

Female  patients  continue  the  daily  re- 
petition of  these  exercises  during  the 
menses,  except  that  the  hip -circumductions 
are  omitted  for  three  or  four  days,  as  these 
movements  tend  to  increase  the  menstrual 
flow.  Where  menorrhagia  or  dysmenor- 
rhcea  is  present,  it  is  sometimes  necessary 
to  leave  off  the  exercises  altogether  for  a 
day  or  two.  As  a  general  rule,  it  is  better 
to  accustom  the  patient  to  practise  the 
exercises  all  through  the  period  of  men- 
struation. While  on  the  subject,  it  may  be 
stated  that  flexions  of  the  uterus  are  no 
hindrance  to  the  treatment,  as  none  of  the 
exercises  described  are  violent  or  jerky  in 
their  execution,  and  fi:om  the  fact  that  re- 
spiration is  never  allowed  to  be  impeded  by 
the  previously  mentioned  simple  device  of 
making  the  patient  constantly  count  aloud, 
any  over- exertion  can  always  be  prevented 
with  ordinary  care. 

The  patient's  spine  should  be  examined 
every  fortnight  or  month  in  order  to  observe 
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how  it  is  affected  by  the  treatment,  and 
whether  any  alteration  of  details  is  re- 
quired. As  aheady  mentioned,  one  month's 
daily  perseverance  in  the  treatment  will 
effect  a  very  decided  improvement  in  all 
cases,  except  those  due  to  paralysis ;  some 
with  no  osseous  deformity  will  even  be 
quite  cured,  and  others  at  the  end  of  two 
months.  To  keep  up  the  improvement,  or 
to  prevent  any  relapse  in  a  cured  case,  it  is 
very  important  to  enlist  the  patient's  co- 
operation and  interest  in  her  own  case  on 
ceasing  treatment,  and  for  some  months 
she  should  continue  the  habit  of  practising 
the  movements  already  described. 

Bernard  Roth. 

LEECH,  Artiflcial,  an  ingenious  con- 
trivance, obtainable  at  any  surgical  instru- 
ment maker's,  consisting  of  two  parts — 
1st,  tlie  Jc7iife,  arranged  in  the  form  of  a 
small  rotating  trephine,  with  a  cutting  edge 
which  projects  from  a  flat  surface  and  can 
be  adjusted  at  any  depth  thought  sufficient 
to  cut  through  the  cutis  vera  only ;  2nd, 
the  sucler,  a  hollow  glass  cyUnder,  about 
three-quarters  of  an  inch  in  diameter,  fitted 
with  a  piston  worked  by  a  fine  screw. 

The  part  having  been  sponged  with 
warm  water,  an  incision  is  made  with  the 
knife,  the  open  end  of  the  sucker  placed 
firmly  over  the  wound,  and  the  blood  ex- 
tracted by  slowly  withdrawing  the  piston. 
Two  or  three  drachms  can  readily  be  taken 
by  this  process,  which  is,  in  fact,  merely  a 
modification  of  wet  cupping.     See  Cupping. 

The  method  is  of  use  when  a  leech  is 
objected  to  by  an  over-sensitive  patient,  and 
is  particularly  suited  for  appUcation  to  the 
temple  or  behind  the  ear. 

William  H.  Bennett. 

LEECHES. — Leeching  is  a  convenient 
method  of  local  blood-letting,  in  which  an 
approximate  idea  of  the  amount  of  blood 
taken  can  be  formed.  It  is  applicable  to 
any  part  of  the  external  surface  of  the  body 
(with  the  exception  of  the  eyehds),  and  to 
any  mucous  cavity  which  is  freely  acces- 
sible from  without,  such  as  the  mouth,  the 
vagina,  and  the  margins  of  the  os  uteri. 
Leeches  should  not  be  apphed  to  acutely 
inflamed  skin,  to  the  anus  if  extensive  piles 
exist,  nor  immediately  over  varicose  veins. 
An  ordinary  fresh  leech  will  abstract  about 
f5ij.  of  blood,  which  may  be  increased  by 
about  half  by  fomenting  or  poulticing  the 
bite. 

Leeches  should  be  taken  from  the  water 
in  which  they  have  been  kept,  and  dried  on 
a  soft  towel,  about  half  an  hour  before  use. 


It  is  desirable  that  a  leech  should  be  used 
once  only. 

Method  of  Application. — When  the  ex- 
ternal surface  of  the  body  is  to  be  operated 
on,  the  part  should,  if  necessary,  be  shaved 
and  then  sponged  v^dth  warm  water,  or, 
what  is  better,  rubbed  over  with  milk.  If 
a  single  leech  is  to  be  applied,  it  may  be 
taken  between  the  finger  and  thumb  and 
held  with  its  small  end  in  contact  with  the 
part  until  it  attaches  itself.  A  preferable 
plan,  however,  especially  if  it  is  necessary 
that  the  bite  should  be  exactly  locahsed, 
is  to  place  the  leech  in  a  leech-glass  or 
roll  of  cardboard,  either  of  which  may  be 
made  to  accurately  determine  the  point  of 
fixation.  If  more  than  one  is  to  be  used,  the 
simplest  plan  is  to  place  two,  three,  or  more 
leeches  in  a  large  pill-box  or  FmaU  tea- 
cup, which  is  then  inverted  and  held  on  the 
part ;  other  devices  of  a  similar  kind  may 
suggest  themselves — e.g.  a  folded  hand- 
kerchief, a  cone  of  cardboard,  or  a  nest  of 
cotton-wool. 

The  appHcation  of  a  leech  inside  a 
cavity  should  be  effected  by  means  of  a 
*  leech-glass,'  the  part  having  been  exposed 
to  view  as  freely  as  possible  ;  for  instance, 
in  the  case  of  the  os  uteri,  a  vaginal  specu- 
lum should  be  passed  and  retained  i?i  situ 
untU  the  leech  has  relaxed  its  hold.  In 
leeching  the  immediate  vicinity  of  the 
orifice  of  any  canal,  it  is  a  wise  precaution 
to  plug. the  opening,  when  possible,  with 
cotton-wool. 

In  the  event  of  an  obstinate  refusal  to 
bite,  a  drop  of  blood  drawn  by  the  prick 
of  a  needle  will  afford  an  irresistible  bait. 
When  fully  distended,  the  leech  usually  re- 
laxes its  hold  and  falls  off ;  if  it  does  not,  a 
Httle  salt  sprinkled  over  it  will  effect  the 
separation.  The  bleeding  from  the  bites  as 
a  rule  ceases  upon  exposure  to  the  air,  or 
can  be  stopped  by  the  pressure  of  a  finger 
or  pad  of  Unt ;  should  it  persist,  a  di-op  of 
perchloride  of  iron  or  the  touch  of  a  red- 
hot  needle  is  sufficient,  excepting  in  very 
rare  cases,  when  it  may  be  necessary  to  en- 
circle the  bite  with  a  Hgature  tied  beneath  a 
needle,  which  has  been  passed  under  its  base. 

In  delicate  persons,  in  whom  a  leech 
often  creates  great  disgust,  if  one  only  is 
necessary,  an  efficient  substitute  will  be 
found  in  the  artificial  leech,  see  Leech, 
Artificial.  The  scar  of  a  leech-bite,  although 
small,  is  indeUble. 

William  H.  Bennett. 

LEG,  Amputations  of  the,  are  per- 
formed in  its  lower,  middle,  and  upper 
thfrds  by  the  following  methods  : — 
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In  the  Lower  Third  by  (a)  the  cir- 
cular method ;  (b)  modified  circular  (Syme, 
Liston,  Lenoir) ;  (c)  long  anterior  flap 
(Bell,  Teale) ;  {d)  elliptic  posterior  flap 
(Guy  on). 

In  the  Middle  Third  by  (a)  long 
anterior  curved  flap  (Bell) ;  (6)  Hey's  am- 
putation by  short  anterior  and  long 
posterior  flap ;  (c)  rectangular  (Teale) ;  (d) 
long  posterior  rectangular  (Lee) ;  (e)  single 
posterior  flap. 

In  the  Upper  Third  at  •  the  place  of 
election,'  a  hand's  breadth  below  the  lower 
edge  of  the  patella,  by  (a)  the  circular 
method;  (6)  short  anterior  and  long 
posterior  flaps  (Liston,  Syme,  Skey) ;  (c) 
unilateral  external  flap  (Sedillot,  Guerin) ; 
(d)  rectangular  (Teale) ;  (e)  modifications 
of  rectangular  (Wharton,  Lee) ;  (/)  antero- 
external  and  postero-internal  semilunar 
flaps  (Bell) ;  and  (^)  -above  the  place  of 
election,  the  circular  amputation  (Larrey), 
in  which  the  tibia  is  divided  through,  but 
not  above  the  tubercle,  and  the  head  of  the 
fibula  disarticulated.  The  alleged  advan- 
tages of  this  last  procedure  are,  its  being 
easier  than  at  the  'place  of  election '  from  the 
absence  of  an  interosseous  space,  and  only 
a  single  artery — the  popHteal — requiring 
deUgation;  but  the  frequency  of  commu- 
nication between  the  superior  tibio-fibular 
articulation  and  the  knee-joint  is  sufficient 
to  render  the  operation  one  attended  with 
considerable  risk. 

The  situation  best  adapted  to  the  cir- 
cular method  and  its  modifications  is 
the  lower  third,  in  which,  owing  to  the 
large  number  of  tendons,  the  *  flap  '  me- 
thods are  not  as  a  rule  indicated.  In 
performing  the  circular  amputation  im- 
mediately above  the  ankle,  difficulty,  con- 
sequent on  the  increasing  size  of  the  limb, 
is  sometimes  experienced,  in  reflecting 
the  flaps,  and  hence  the  modifications 
recommended  by  Lenoir  and  Syme.  The 
former  made,  in  addition  to  the  circular, 
a  vertical  incision  about  an  inch  and  a  half 
in  length,  corresponding  to  the  crest  of  the 
tibia,  and  dissected  back  the  skin-flaps  right 
and  left.  Syme,  with  the  same  object,  made 
two  lunated  incisions,  one  anterior  and  the 
other  posterior ;  but,  at  the  *  place  of  elec- 
tion '  and  immediately  above  it,  the  cu'cular 
method  can  be  carried  out  without  these 
modifications. 

In  the  lower  third  some  authorities 
consider  Teale's  rectangular  flap  opera- 
tion to  be  indicated ;  but  having  regard  to 
the  thinness  of  the  anterior  flap,  there 
is,  in  the  writer's  opinion,  a  danger  of 
sloughing,  although,  doubtless,  the  risk  is 


diminished  by  taking  care  to  include  the 
anterior  tibial  artery  in  the  flap.  To 
avoid  wounding  this  vessel,  it  is  re- 
commended that  the  handle  of  the  scalpel 
should  be  used  in  raising  the  vessels  from 
the  interosseous  membrane ;  and,  in  oper- 
ating high  up  in  the  leg,  the  surgeon  must 
be  careful  not  to  cut  the  origin  of  the 
anterior  tibial  artery  when  dissecting  the 
short  flap.  Half  the  circumference  of  the 
limb  at  the  point  where  the  bone  is  divided 
will  be  the  length  and  the  breadth  of  the 
anterior  flap ;  the  breadth  of  the  pos- 
terior flap  will  be  the  same  as  that  of  the 
anterior,  and  its  length  one-fourth  of  that 
flap.  Having  divided  the  integumentary 
structures  at  the  outset,  to  allow  for  con- 
traction, the  deeper  incisions  are  made,  fol- 
lowing closely  the  line  of  the  contracted 
integument,  and  the  danger  of  muscular 
protrusion  is  in  this  way  avoided.  To  ob- 
viate the  risk  already  mentioned — namely 
of  sloughing  — care  must  be  observed  in 
dissecting  up  the  anterior  flap  to  include 
the  anterior  tibial  artery.  The  posterior 
flap  is  formed  by  a  circular  sweep  of  the 
knife,  and  is  dissected  back  to  a  point  cor- 
responding to  the  situation  of  the  osseous 
section.  The  rest  of  the  operation  is  per- 
formed as  already  described.  The  inferior 
angles  of  both  flaps  should  first  be  united, 
and  then  their  remaining  edges  brought  into 
accurate  apposition  with  numerous  points 
of  interrupted  suture.  The  advantages  of 
this  method  are  that  the  cicatrix  is  drawn 
well  behind  the  point  of  pressure,  the 
wound  is  dependent,  so  that  in  the  event 
of  matter  forming,  it  gravitates  through  it ; 
the  principal  vessels  and  nerves  in  the  pos- 
terior flap  are  removed  from  pressure,  the 
flap  affords  ample  covering  for  the  bones, 
and  the  risk  of  conical  or  sugar-loaf  stump 
is  greatly  diminished. 

The  other  flap  operations  are  done  at 
the  place  of  election  and  at  the  middle  third. 
For  amputation  at  the  middle  of  the  leg 
Hey's  method,  which  has  not,  in  the  writer's 
opinion,  received  sufficient  recognition,  is, 
of  the  *  flap '  methods,  decidedly  the  best. 
It  consists  in  obtaining  a  short  but  broad 
anterior  flap  and  a  long  posterior  one. 
The  circumference  of  the  limb  being  taken, 
two-thirds  of  it  will  be  the  breadth,  and 
one  inch  the  length  of  the  anterior  flap, 
while  one -third  will  be  the  breadth  and 
one-third  the  length  of  the  posterior.  Hey 
divided  the  posterior  flap  by  transfixion  with 
a  catlin  seven  inches  in  length,  and  sepa- 
rated the  integuments  in  the  anterior  part 
of  the  limb  along  the  course  of  the  circular 
incision.   In  this  procedure,  the  deshability 
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of  dividing  the  interosseous  structures  at 
least  half  an  inch  below  the  point  of  sec- 
tion of  the  bone,  so  that  the  arteries  may 
not  retract  beyond  reach,  should  not  be  for- 
gotten. 

Liston's  operation  is  done  at  the  place 
of  election,  and  consists  in  a  short  anterior 
and  a  long  posterior  flap  taken  from  the 
calf  of  the  leg.  Having  determined  the 
position  of  the  fibula,  to  avoid  the  danger 
of  passing  the  knife  between  the  bones,  the 
surgeon,  standing  to  the  right  of  the  limb, 
which  is  elevated  by  an  assistant,  places 
his  left  index  finger  on  the  inner  edge  of 
the  tibia  and  his  thumb  on  the  posterior 
edge  of  the  fibula.  Then,  taking  a  long 
catlin  and  placing  its  heel  immediately  in 
front  of  the  index  finger,  he  makes  a  semi- 
lunar sweep  across  the  front  of  the  leg 
between  the  selected  points — namely,  the 
inner  edge  of  the  tibia  and  the  posterior 
margin  of  the  fibula — penetrating  the 
posterior  tissues  of  the  leg,  and  transfixing 
it  close  behind  the  fibula,  and  cutting  fi-om 
behind  forwards  a  posterior  flap  somewhat 
longer  than  the  anterior.  The  anterior 
flap,  consisting  mainly  of  integument  and 
fat,  is  dissected  back,  and,  the  interosseous 
structures  being  divided,  the  saw  is  applied 
to  the  tibia.  When  the  bone  has  been 
sawn  to  at  least  half  its  thickness,  the 
handle  of  the  saw  should  be  depressed,  to 
bring  the  instrument  into  contact  with  the 
fibula,  and  then  both  bones  are  simultane- 
ously divided.  The  sharp  projecting  angle 
of  the  tibia  is  removed  either  by  a  small 
oblique  section  with  the  saw,  or  by  dividing 
it  with  a  pair  of  bone-forceps.  The  tibial, 
peroneal,  interosseous,  and  muscular  arte- 
ries having  been  secured,  the  edges  of 
the  flap  are  brought  together  by  numerous 
points  of  interrupted  suture  and  the  wound 
is  dressed  antiseptically. 

In  estimating  the  comparative  value  of 
the  various  methods  of  amputation  of  the  leg 
in  each  of  the  three  situations  already  indi- 
cated— viz.  the  lower,  middle,  and  upper  third 
— the  writer  is  disposed  to  consider  that  in 
the  first  the  *  circular,*  or  the  modifications 
of  it  which  have  been  mentioned,  notably 
that  of  Prof.  Syme,  will  be  found  most 
suitable ;  in  the  second,  the  antero-poste- 
rior  flap  methods  of  Teale  or  that  of  Hey 
must  be  considered  preferable ;  and  in  the 
last  situation,  or  upper  third,  the  amputa- 
tion by  short  anterior  and  long  posterior 
flaps — Liston's  or  Skey's  modification  of  it, 
which  consists  in  diminishing  the  thick- 
ness of  the  posterior  flap  by  not  including 
the  tissues  in  their  entirety  in  it — will  give 
the  best  results.  William  Stokes. 


LEG,  Diagnosis  of  Affections  of  the. 
See  Thigh  and  Leg,  Diagnosis  of  Affec- 
tions of. 

LEG,  Fractures  of  the,  include  fractures 
of  the  two  bones  together  or  of  either  the 
tibia  or  the  fibula  alone.  Of  these  injuries 
firacture  of  both  bones  is  the  most  frequent, 
while  fractm'e  of  the  fibula  is  more  frequent 
than  fracture  of  the  tibia;  the  relative 
numbers  stated  approximately  being  of 
both  bones  eight,  of  the  fibula  alone  five, 
of  the  tibia  alone  tliree.  Probably,  in  many 
cases  regarded  as  fracture  of  the  tibia  only, 
undetected  fracture  of  the  fibula  has  also 
been  present.  Li  infancy  firacture  of  the 
leg  is  very  rare,  while  fracture  of  the  thigh 
is  of  comparatively  firequent  occurrence. 
The  explanation  probably  is  that  young 
children,  who  have  learnt  to  walk  only  im- 
perfectly, fall  with  the  limbs  drawn  up  so 
that  the  force  comes  chiefly  on  the  femur 
rather  than  on  the  bones  of  the  leg. 

Fracture  of  the  Tibia  most  commonly 
occurs  in  the  lower  third,  where  the  bone 
is  smallest.  The  injury  is  often  caused  by 
indirect  violence,  such  as  a  fall  on  the  feet, 
or  a  sudden  wrench  of  the  leg  when  the 
foot  is  fixed;  or  it  may  be  produced  by 
direct  violence — a  kick,  a  blow,  the  passage 
of  a  wheel,  &c.,  in  which  case  any  part  of 
the  shaft,  even  its  more  massive  upper  end, 
may  be  broken.  The  fracture  is  generally 
oblique ;  most  frequently  perhaps  from 
above  downwards  and  from  without  in- 
wards. It  may,  however,  tako  any  other 
direction.  When  due  to  direct  violence  it 
is  often  transverse.  Sometimes,  the  bone  is 
extensively  spht  in  a  longitudinal  direction, 
the  fracture  extending  into  either  the  knee 
or  the  ankle-joint.  Owing  to  the  fact  that 
the  bone  lies  so  close  beneath  the  surface, 
and  that  the  break  is  oblique,  so  that  the 
upper  fragment  presents  a  sharp  end,  the 
firacture  is  frequently  either  compound  at 
the  time,  or  is  rendered  so  by  subsequent 
movement.  Great  care  should  be  used  to 
avoid  this  occurrence  during  the  lifting  or 
undressing  of  the  patient.  In  falls  u]3on  the 
heel,  from  a  height  of  even  not  more  than 
two  or  tlnree  feet,  the  tibia  is  sometimes 
much  comminuted  and  the  ankle-joint  ex- 
tensively involved ;  in  other  instances,  al- 
though the  fibula  remains  entire,  there  is 
great  deformity  from  displacement  of  the 
foot. 

Diagnosis. — Fracture  of  the  tibia  gene- 
rally declares  itself  by  displacement,  irre- 
gularity of  the  outline  of  the  bone,  shorten- 
ing, mobility  of  the  fragments,  and  crepitus. 
In  children,   and  in  cases  in  which  the 


Leg,  Fractures  of  the 


921 


fracture  is  unattended  with  displacement, 
the  nature  of  the  injury  may  very  easily  be 
overlooked,  especially  as  the  patient  can 
sometimes  bear  considerable  weight  upon 
the  limb.  In  cases  of  doubt,  the  bone  should 
be  grasped  above  and  below  the  part  at 
which  it  is  painful  or  tender  on  firm  pres- 
sure, and  attempts,  but  with  no  undue 
violence,  should  be  made  to  move  one 
part  on  another,  first  in  a  transverse 
and  then  in  an  antero -posterior  direction, 
when,  if  there  is  fracture,  yielding  and 
crepitus  will  be  detected.  The  knee-joint 
may  be  involved  either  by  longitudinal 
splitting  of  the  shaft,  or  by  separation  of 
one  of  the  tuberosities.  A  mere  fissure  of 
the  bone  will  probably  escape  notice ;  but 
fracture  through  the  tuberosities  will  be 
indicated  by  widening  of  the  head  of  the 
bone,  irregularity,  and  crepitus.  The  joint, 
in  either  case,  becomes  distended  with  blood 
and  serous  effusion,  and  acute  synovitis  is 
often  present.  After  this  injury,  movement 
of  the  joint  may  be  more  or  less  impaired, 
especially  where  the  fragments  cannot  be 
accurately  adjusted ;  or  when  acute  syno- 
vitis with  much  plastic  effusion  has 
occurred. 

Treatment  is  the  same  as  that  pre- 
scribed below  for  fracture  of  both  Tibia  and 
Fibula.  When  the  knee-joint  is  involved, 
synovitis  must  be  controlled  by  the  use  of 
ice  or  cold  lotions,  and  by  the  maintenance 
of  complete  rest ;  it  usually  soon  subsides. 
If  distension  is  extreme  the  joint  may  be 
aspirated ;  but  this  proceeding  is  not  with- 
out risk,  and  as  a  rule  had  better  not  be 
resorted  to. 

Fibula. — This  bone  may  be  fractured  in 
any  part  of  its  length,  but  the  great  majority 
of  the  cases  involve  the  inferior  third  of 
the  shaft,  within  four  or  five  inches  of  the 
tip  of  the  malleolus.  The  injury  may  re- 
sult from  direct  violence,  but  it  is  much 
more  commonly  produced  by  falls  in  which 
the  foot  is  twisted  upon  the  leg,  sometimes 
with  inversion,  but  more  often  with  ever- 
fiion. 

Fractures  of  the  shaft  may  take  any 
direction,  and  may  be  multiple  or  com- 
minuted ;  they  are  rarely  compound.  Frac- 
ture through  the  malleolus,  due  to  sudden 
inversion  of  the  foot,  is  generally  trans- 
verse. In  Pott's  fracture,  the  fibula  is 
broken  from  two  to  five  inches  above 
its  lower  end,  the  foot  is  dislocated  out- 
wards, and  either  the  internal  malleolus  is 
wholly  or  in  part  torn  off,  or  the  internal 
lateral  ligament  is  ruptured.  When  the 
fibula  alone  is  broken,  displacement  of  the 
fragments  is  usually  slight.     Cases  are  on 


record  in  which,  either  by  direct  violence  or 
by  the  action  of  the  biceps,  the  head  of  the 
fibula  has  been  detached  and  the  peroneal 
nerve  injured,  so  that  the  anterior  muscles 
of  the  lirnb  below  have  remained  paralysed. 

Diagnosis. — The  detection  of  fracture 
of  the  fibula  is  often  very  difficult,  espe- 
cially in  a  stout  limb,  and  no  doubt  many 
cases  are  regarded  as  merely  severe  sprains. 
The  best  method  of  examination  is  to  make 
firm  pressure  with  the  tips  of  the  fingers 
along  the  course  of  the  bone,  when  sharp 
pain  will  be  produced  as  the  site  of  the 
fracture  is  reached ;  and  at  the  same  time 
crepitus  or  a  sharp  click  may  perhaps  be 
noticed.  Or,  when  the  fingers  are  placed  on 
the  lower  end  of  the  bone,  an  inch  or  two 
above  the  malleolus,  and  firm  pressure  is 
made  upon  the  shaft  higher  up,  if  the  bone 
is  entire  it  may  be  felt  to  yield  and  recoil 
like  a  spring,  while,  if  fracture  is  present, 
this  transmitted  movement  and  elastic  re- 
coil will  not  be  observed. 

Treatment. — When  there  is  no  dis- 
placement, the  limb  may  be  kept  at  rest  on 
a  pillow  and  be  covered  with  cold  lotion  till 
swelling  has  subsided,  and  may  then  be  en- 
closed in  a  light  case  of  plaster  of  Paris  or 
in  carefully  moulded  leather  or  other  splints. 
At  the  end  of  a  month  the  apparatus  may 
be  removed,  and  the  patient  may  begin  to 
use  the  limb. 

In  Pott's  fracture,  or  whenever  there 
has  been  marked  deformity  at  the  time  of 
the  injury,  great  care  must  be  taken  to 
correct  the  displacement,  and  the  limb 
should  be  placed  in  the  apparatus  recom- 
mended for  fracture  of  both  bones ;  or 
Dupuytren's  inside  splint  may  be  employed. 
At  the  end  of  a  month  a  plaster  case  may 
be  applied,  so  that  the  patient  may  be  on 
crutches,  but  he  should  not  bear  on  the 
limb  for  another  fortnight  or  three  weeks. 
If  weight  is  thrown  upon  the  part  earher 
than  the  sixth  or  seventh  week,  the  torn 
structures  on  the  inside  of  the  foot  are  apt 
to  yield,  so  that  aggravated  valgus,  very 
difficult  to  correct,  is  gradually  developed. 
Another  method  of  treatment  is  that  by  the 
immediate  application  of  plaster  of  Paris. 

Tibia  and  Fibula. — Fracture  of  both 
bones  is  produced,  in  almost  equal  pro- 
portions, by  direct  violence,  as  by  a  kick 
or  the  passage  of  a  heavy  wheel,  and  in- 
directly, as  in  jumps  from  a  height,  or  by 
falls  in  which  the  leg  is  suddenly  bent. 
Sometimes  a  fracture,  which  may  be  ex- 
tensively comminuted,  is  produced  merely 
by  a  shp  off  a  step  not  more  than  a  foot 
from  the  ground,  or  even  off  the  kerb-stone. 
Fracture   of  both  bones  is  most  common 
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at  about  the  junction  of  the  middle  and  the 
inferior  thirds  of  the  leg,  where  the  tibia  is 
smallest.  It  is  rare  and  generally  produced 
only  by  great  direct  violence,  in  the  upper 
third,  where  the  tibia  is  large  and  massive. 
In  a  few  instances,  fracture  seems  to  have 
resulted  from  muscular  action.  The  two 
bones  may  be  broken  at  the  same  spot,  but 
more  commonly  the  fibula  gives  way  at  a 
higher  level  than  the  tibia.  The  fracture, 
though  usually  single,  may  be  multiple  or 
comminuted.  Instances  have  been  recorded, 
in  which  the  tibia  has  been  reduced  to  four 
distinct  pieces  by  three  lines  of  fracture. 
The  fracture  may  extend  either  into  the 
anMe  or,  more  rarely,  into  the  knee-joint. 
This  comphcation  is  alluded  to  under  Tibia. 
The  direction  of  the  fi:acture  of  the  tibia, 
though  sometimes  transverse,  is  generally 
oblique  from  above  downwards,  and  either 
inwards  or  with  an  inclination  forwards ;  so 
that,  even  where  the  injury  is  not  at  first 
compound,  the  sharp  end  of  the  upper  frag- 
ment is  very  apt  to  be  driven  through  the 
skin  during  the  subsequent  movement  and 
transference  of  the  patient  to  bed— an  occur- 
rence which  should  be  very  carefully  guarded 
against.  The  relative  position  of  the  frag- 
ments varies ;  but  along  with  displacement 
of  the  lower  fragment  upwards,  and  gene- 
rally outwards  behind  the  upper,  there  is 
often  also  rotation  of  the  lower  fragment 
outwards  by  the  weight  of  the  foot. 

A  V-shaped  or  spiral  fracture  has  been 
described  by  M.  Gossehn.  It  is  produced 
by  rotation  of  the  leg  when  the  foot  is 
fixed,  so  that  the  bones  are  subject  to  a 
violent  twist  or  torsion  movement.  In 
this  injury,  the  main  fracture  is  in  the 
shape  of  a  V  with  its  apex  pointing  down- 
wards ;  while,  from  the  receding  angle  pre- 
sented by  the  lower  fragment,  another  line 
of  fe'acture  passes  in  a  spiral  direction  down- 
wards into  the  ankle-joint,  and,  after  tra- 
versing the  articular  surface  of  the  tibia, 
ascends  along  the  posterior  aspect  of  the 
bone,  so  as  to  detach  a  considerable  frag- 
ment from  the  lower  part  of  the  shaft. 
This  spiral  fracture  is  beUeved  by  Gosselin 
to  be  due  to  the  wedge -like  action  of  the 
upper  upon  the  lower  fragment,  at  the  mo- 
ment the  bone  is  undergoing  rotation.  The 
injury  deserves  attention,  not  only  because 
the  ankle  is  involved,  so  that  more  or  less 
stiffness  of  the  joint  may  result,  but  because 
the  extensive  laceration  of  the  medullary 
tissue  which  occurs  may  be  followed,  es- 
pecially when  the  fracture  is  compound,  by 
osteo-myehtis.  This  fracture  is  diflScult  of 
recognition,  but  the  V-shaped  outhne  of  the 
fragments  may  suggest  its  presence,  while 


careful  examination  shows  that  the  ankle- 
joint  is  the  seat  of  effasion,  and  the  splin- 
tering of  the  lower  end  of  the  tibia  may 
sometimes  be  made  out. 

Treatment. — This  is  best  conducted  by 
means  of  (a)  a  well-padded,  iron,  back  splint 
extending  three  or  four  inches  above  the 
knee,  curved  to  fit  the  limb,  furnished  with  a 
rectangular  foot-piece  and  with  lateral  bars 
for  swinging  the  leg,  and  having  an  oval 
aperture  at  the  lower  end  so  that  the  heel 
may  be  free  from  pressure ;  and  (6)  straight 
side-splints.  After  the  fragments  have  been 
adjusted,  all  shortening  having  been  re- 
moved by  extension,  and  care  taken  to  place 
the  baU  of  the  great  toe  in  a  line  with  the 
inner  edge  of  the  patella,  the  foot  is  securely 
fastened  to  the  foot-piece  by  wide  strips  of 
plaster  and  a  bandage,  a  thin  layer  of  cot- 
ton wool  being  used  to  protect  the  skin. 
Extension  being  continued,  wide  bands  of 
strapping  are  placed  spirally  round  the 
limb  and  splint  above  the  level  of  the 
fracture,  and  covered  with  a  bandage  which 
should  not  be  put  on  tightly.  The  side- 
splints  are  now  appHed  to  the  inner  and 
outer  aspects  of  the  leg  from  the  sole  to 
a  httle  above  the  knee,  and  fastened  with 
webbing  straps  and  buckles ;  they  should  be  a 
Httle  deeper  than  the  antero-posterior  diame- 
ter of  the  limb,  so  as  to  project  slightly  be- 
yond the  anterior  aspect  of  the  tibia,  in  order 
that  the  webbing  straps  may  stand  clear  of 
and  not  constrict  the  leg.  The  limb  is  then 
swung  beneath  a  cradle,  which  should  be 
large  enough  to  prevent  pressure  of  the 
bedclothes  on  the  foot.  This  method  is  so 
comfortable,  that  it  is  advisable  to  use  it 
even  in  the  simplest  cases  so  long  as  the 
patient  is  to  remain  in  bed  ;  while  in  com- 
pUcated,  an3  especially  in  compound,  frac- 
tures— in  the  latter  case  the  side-splints  are 
interrupted  opposite  the  injury — it  is  the 
best  with  which  the  writer  is  acquainted. 
The  swinging  of  the  limb  enables  the  patient 
to  change  his  position  in  bed  without  dis- 
turbing the  fracture ;  all  pressure  over  the 
seat  of  injury  is  avoided,  and,  as  the  seat 
of  fracture  is  left  uncovered,  the  position 
of  the  fragments  can  at  any  moment  be 
observed.  In  the  course  of  three  to  six 
weeks,  in  uncomplicated  fractures,  the  limb 
may  be  enclosed  in  the  ordinary  plaster  of 
Paris  bandage,  and  the  patient  allowed  ta 
move  about  a  little  on  crutches. 

A  plan  that  was  formerly  much  in  favour, 
and  which  may  still  be  sometimes  used  vdth. 
advantage  if  the  fragments  show  a  tendency 
to  displacement  when  the  leg  is  placed  in 
the  straight  position,  is  to  put  the  patient  on 
the  injured  side,  the  leg  being  flexed  on  the 
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thigh  to  relax  the  muscles  and  enclosed  in 
lateral  splints.  It  is  advisable  in  all  cases 
to  put  up  the  fracture  as  soon  as  possible  in 
order  to  arrest  muscular  spasm  and  relieve 
pain ;  while  the  support  to  the  tissues 
afforded  by  well-adapted  bandages  tends 
to  limit  effusion  ajid  swelling  in  the  parts 
aroimd  the  fracture.  For  a  description  of 
Mr.  Croft's  excellent  method,  see  Immovable 
Bandages.  The  difficulty  sometimes  met 
with  in  fracture  of  the  leg,  of  restoring  the 
fragments  to  place,  is  best  overcome  by 
placing  the  patient  under  an  anaesthetic  and 
making  extension  when  the  leg  is  bent  upon 
the  thigh.  Should  this  method  fail,  the  tendo 
Achillis  may  be  divided — a  proceeding,  how- 
ever, which  is  seldom  called  for. 

Compound  fracture  is  more  commonly 
met  with  in  the  leg  than  in  any  other  part. 
The  injury  is  generally  the  result  of  direct 
violence,  though  it  is  "sometimes  produced 
by  falls  upon  the  feet.  The  extent  of  the 
wound  varies  from  a  mere  puncture  of  the 
skin  by  one  of  the  fr'agments,  or  by  some 
sharp  body  entering  fr'om  without,  to  a  wide  I 
rending  open  of  all  the  soft  parts  down  to  j 
the  bone.  In  severe  crushes,  the  amount  of  | 
destruction  of  the  soft  parts  is  often  out  of  all 
proportion  to  the  size  of  the  wound,  all  the 
muscles  being  reduced  to  a  pulp.  Sometimes 
the  skin  is  stripped  entirely  off;  in  other 
cases,  the  tibial  vessels  or  nerves  are  lace- 
rated, or  the  injury  extends  into  the  ankle, 
or  more  rarely  into  the  knee-joint.  In 
compound  fractures  generally  both  bones 
are  broken,  though  the  tibia,  or  more  rarely 
the  fibula,  alone  may  be  involved. 

Treatment. — By  no  other  example  could 
the  improvements  recently  introduced  in 
the  treatment  of  wounds  be  more  clearly 
shown,  than  by  that  of  compound  fracture  of 
the  leg.  In  a  large  proportion  of  cases,  which 
would  formerly  have  been  treated  by  primary 
amputation,  surgeons  now  venture  on  an 
attempt  to  save  the  limb,  and  the  attempt 
is  fully  justified  by  the  rarity  with  which 
seconclary  amputation  is  called  for.  Whether, 
in  any  case,  primary  amputation  should  be 
performed,  can  be  determined  only  when 
all  the  circumstances  that  present  them- 
selves have  been  careftilly  considered,  both 
singly  and  collectively.  The  following,  how- 
ever, are  the  main  points :  If  the  tibia  is 
so  extensively  comminuted  that,  when  the 
pieces  which  were  entirely  separated  fr-om 
the  periosteum  are  removed,  a  very,  consider- 
able gap  exists  between  the  fragments,  the 
limb  would  be  useless,  even  if  the  soft  parts 
should  be  repaired.  Again,  ii  both  the  tibial 
ai'teries  are  ruptured,  and  the  limb  is  pulse- 
less and  cold,  its  condition  is  generally  hope- 


less. But  it  must  not  be  forgotten  that, 
sometimes,  pulsation  is  arrested  by  pressure 
of  the  fragments  or  by  contusion  of  the 
internal  and  middle  coats  of  the  vessel ;  and 
therefore,  unless  bleeding  is  free,  the  mere 
loss  of  pulsation  should  not  lead  us  to  im- 
mediate amputation.  Should  the  anterior 
tibial  be  found  ruptured,  while  the  posterior 
stiU  beats,  it  should  be  tied;  but  when  the 
posterior  is  bleeding  persistently  from  a 
wound  high  in  the  limb,  where  it  can  be 
reached  only  by  a  tedious  dissection,  ampu- 
tation had  better  be  performed.  In  children, 
however,  haemorrhage  may,  as  a  rule,  be 
safely  dealt  with  by  a  well-applied  compress. 
If  either  of  the  chief  nerves  is  seen  to  be 
lacerated,  its  .ends  should  be  joined  by 
suture.  "When  the  muscles  are,  as  is  often 
the  case,  crushed  and  minced,  they  are  past 
restoration ;  but  their  mere  rupture,  or  the 
separation  of  adjacent  muscles  by  laceration 
of  their  sheaths,  may  be  repaired.  When 
the  skin  has  been  widely  stripped  off,  es- 
pecially if  the  separation  extends  around 
the  whole  girth  of  the  leg,  amputation  is 
called  for.  The  condition  of  the  skia  should 
always  be  carefully  investigated.  Often, 
though  the  wound  itseK  is  small,  the  in- 
teguments will  be  found  to  be  separated 
over  a  considerable  area. 

In  practice,  the  various  injuries  just 
alluded  to  will  be  met  with  in  all  degrees 
and  in  all  varieties  of  combination.  They 
must  be  carefully  weighed ;  but  we  shall  be 
justified  in  trusting  largely  to  the  means 
we  now  possess  for  turning  the  balance  in 
the  direction  of  an  attempt  to  save  the 
limb.  Howard  Maesh. 

LEITER'S  TUBES  are  made  of  flexible 
metal,  with  a  fine  bore  tlirough  which  hot 
or  cold  water  may  be  made  to  circulate. 
The  tubes  are  coiled  up  into  spirals  of 
various  shapes  and  sizes,  and  the  spirals 
are  loosely  connected  with  bands  which 
allow  of  their  being  moulded  to  flat,  hollow, 
or  concave  surfaces,  and  so  form  a  metal 
surface  which  will  rest  evenly  on  the  parts 
to  which  it  is  appKed.  They  may  be  adapted 
evenly  to  the  head  in  the  form  of  a  cap,  to 
the  throat,  eye,  chest,  abdomen,  joints,  &c. 
One  end  of  the  tube  is  placed  in  a  vessel 
containing  water,  hot  or  cold  according  to 
the  requirements  of  the  case,  and  the  other 
dips  into  a  receiver  on  the  floor.  If  the 
supply  vessel  be  raised  and  a  little  suction 
be  applied  to  the  terminal  end  of  the  tube, 
the  water  will  be  made  to  circulate  through 
the  coil  and  will  continue  to  flow  by  syphon 
action.  Before  Leiter  mtroduced  metal 
tubes,  coils  of  india-rubber  tubing  had  been 
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introduced  by  Eichardson  and  Thornton ;  but 
they  had  certain  disadvantages,  which  do 
not  apply  to  Leiter's  tubes.  India-rubber 
is  a  bad  conductor  of  heat,  and  so  the  water 
used  had  to  be  iced  in  order  to  produce 
the  required  reduction  of  temperature ;  the 
india-rubber  tubes  are  soft  and  unsuitable 
for  parts  on  which  the  patient  rests,  as  his 
weight  flattens  the  tubing  and  arrests  the 
circulation  of  the  water  through  it ;  india- 
rubber  has  a  disagreeable  smell.  Leiter's 
tubes  are  free  from  all  these  objections. 
The  metal  is  a  good  conductor  of  heat,  and 
60  the  water  used  need  not,  and  in  fact 
should  not,  be  iced;  it  does  not  collapse 
under  the  weight  of  the  body,  and  it  is  free 
from  smell.  The  tubes  may  be  used  for 
msiking  warm  appUcations  at  an  even  or 
gradually  increasing  or  decreasing  tem- 
perature, and  Leiter  has  constructed  a 
warming  apparatus,  through  which  the 
water  is  made  to  flow  before  it  enters  the 
coils  of  tubing.  Bilton  Pollard. 

LEMBERT'S  SUTURE  is  employed 
in  closing  wounds  of  the  intestine.  In  such 
closure  it  is  essential  that  the  two  serous 
surfaces  about  the  wound  should  be  brought 
in  contact,  and  this  is  well  effected  by  this 
particular  suture.  The  needle  is  first  made 
to  pick  up  a  little  fold  of  peritoneum  at  a 
short  distance  (about  3  lines)  from  the 
edge  of  the  wound.  This  fold  would  not 
be  more  than  a  line  or  so  in  width,  being 
merely  of  sufiicieijt  size  to  afford  a  hold  to 
the  tlnread.  In  picking  it  up,  the  needle  is 
passed  at  right  angles  to  the  long  axis  of 
the  wound.  A  similar  fold  is  now  picked 
up  at  a  corresponding  point  on  the  other 
side  of  the  wound,  and  when  the  thread 
has  been  drawn  through  the  two  folds, 
and  thus  carried  across  the  incision,  the 
knot  may  be  tied  in  the  ordinary  way. 
By  this  suture,  the  serous  surfaces  that  im- 
mediately bound  the  margins  of  the  wound 
are  turned  in  towards  the  lumen  of  the 
gut,  and  are  brought  into  close  contact. 
The  needle  employed  should  be  curved  to 
the  extent  of  half  a  circle,  should  be  round 
on  section,  and  of  uniform  thickness  from 
the  eye  to  within  a  short  distance  of  the 
point.    It  must  be  held  in  a  needle-holder. 

Hagedorn's  flat  intestinal  needle,  and 
his  ingenious  needle-holder,  are  very  well 
adapted  for  this  form  of  suture.  The  best 
material  for  the  ligature  is,  without  doubt, 
the  finest  size  of  '  Chinese  twist.' 

Czerny-Lembert  Suture. — By  means 
of  this  suture  for  intestinal  wounds  much 
greater  security  is  afforded.  The  sutures 
are  appHed  in  two  rows.    The  first  or  inner 


row  includes  the  mucous  membrane  only, 
and  is  applied  in  the  form  of  a  series  of 
simple  suture  points.  The  second  or  outer 
row  includes  the  peritoneum  only,  and  is 
appHed  in  the  form  of  Lembert's  suture. 
As,  in  wounds  of  the  bowel,  the  mucous 
membrane,  as  a  rule,  projects  conspicuously 
into  the  incision,  the  introduction  of  the 
first  row  of  sutures  is  easy.  It  is  almost 
needless  to  say  that  when  the  outer  series 
of  sutures  is  applied,  the  inner  set  is 
entirely  covered  in.   Frederick  Treves. 

LElSrS.     See  Crystalline  Lens. 

LENTIGO  {Synon.  EpheHs,  Freckles). 
An  increase  of  the  normal  pigment  of  the 
epidermis  in  small  spots  varying  from  a 
pin's-head  to  a  hemp-seed  or  more  in  size. 
Freckles  are  acquired  in  consequence 
of  hereditary  predisposition,  and  are  rare 
before  the  age  of  six  and  after  that  of  forty, 
disappearing  completely  in  old  age.  They 
occur  in  persons  of  both  sexes  equally,  and 
are  met  with  chiefly,  but  not  exclusively,  in 
persons  of  fair  complexion,  especially  those 
who  have  red  hair.  They  appear  chiefly 
on  the  face  and  backs  of  the  hands,  and  are 
most  strongly  marked  during  the  summer 
and  after  exposure  to  the  sun;  that  they 
are  not  actually  caused  by  the  sun,  however, 
is  shown  by  their  occurrence  on  parts  of  the 
body  which  are  covered  by  clothing,  as  the 
buttocks,  genitals,  and  abdomen.  During 
the  winter  they  become  much  less  marked, 
but  do  not  disappear  completely.  They  con- 
sist of  a  circumscribed  hypertrophy  of  the 
normal  epidermic  pigment.  They  are  seen 
as  rounded,  oval,  or  irregularly  polygonal 
spots,  neither  prominent  nor  depressed,  of 
a  dull  yeUow  to  orange  or  brownish  tint. 
The  larger  spots  (lentigo)  have  usually  a 
rounded  outline,  while  the  smaller  ones 
(ephelis)  are  more  or  less  angular. 

Freckles  do  not  usually  call  for  treat- 
ment ;  but,  where  they  are  so  copious  as  to 
cause  disfigurement  to  any  serious  extent, 
a  weak  lotion  of  corrosive  sublimate  may 
be  recommended.  John  Cavafy. 

LEONTIASIS  OSSEA  is  a  name 
given  to  a  form  of  hyperostosis  affecting  the 
facial  bones.  The  disease  frequently  com- 
mences in  early  life,  and  gradually  en- 
croaches upon  the  cavities  of  the  skull  and 
face,  producing  the  most  hideous  deformity. 
It  only  very  slowly  causes  the  death  of  the 
victim,  if  by  pressure  it  should  interfere 
with  any  vital  function.  The  osseous 
masses  that  are  slowly  developed  about  the 
superior  maxiUas  and  orbits  are  formed  of 
exceedingly  hard  compact  bone,   and  are 
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very  irregular  and  nodular.  They  thus 
difier  from  osteoporosis,  which  has  a  more 
uniform  outline  and  is  composed  of  finely 
reticulated  porous  bone.  They  seem  to  be 
more  of  the  nature  of  exostoses.  In  addi- 
tion to  this  fact,  the  osteoporotic  condition 
which  is  so  well  displayed  in  ostitis  de- 
formans does  not,  so  far  as  we  are  at 
present  able  to  judge  from  the  records  of 
cases,  affect  the  bones  of  the  face,  but  is  en- 
tirely confined  to  the  calvaria  if  the  head 
shows  any  evidence  of  the  disease.  See 
Jaws,  Diseases  of  the.      H.  H.  Glutton. 

LEPRA.      See   Elephantiasis    Grm- 

CORUM. 

LEPROSY.    See  Elephantiasis  Gum- 

CORUM. 

LEUCASMUS.     See  Leucoderma. 

LEXJCODERMA  (Synon.  Leucasmus, 
Leucopathia  acquisita,  VitiHgo). — An  affec- 
tion of  the  skin  characterised  by  the  appear- 
ance of  white  or  nearly  white  patches,  more 
or  less  symmetrically  disposed,  and  due  to 
loss  of  the  normal  epidermic  pigment.  The 
skin,  in  the  immediate  neighbourhood  of 
the  white  patches,  is  usually  pigmented  in 
excess. 

The  causes  of  the  affection  are  obscure ; 
it  is  commonest  in  negroes  and  dark  races 
generally,  but  not  very  infrequent  in  Euro- 
peans ;  it  occurs  in  both  sexes,  perhaps 
most  frequently  in  females,  and  chiefly 
between  the  ages  of  ten  and  thirty,  though 
earlier  and  later  instances  are  occasionally 
met  with.  A  certain  number  of  cases  have 
been  observed  to  follow  acute  febrile  diseases 
(ague,  typhoid  fever,  scarlatina) ;  in  others, 
pruritus,  neuralgia,  and  various  nervous 
affections  and  injuries  have  preceded  the 
pigmentary  change,  which  is  most  probably 
directly  dependent  on  the  nervous  system, 
in  some  hitherto  unexplained  manner. 

Pathological  examination  shows  no 
other  abnormality  than  deficiency  or  ab- 
sence of  the  normal  epidermic  pigment  in 
the  white  patches,  and  excess  in  the  sur- 
rounding dark  skin ;  there  is,  therefore,  a 
simultaneous  atrophy  and  hypertrophy  of 
pigment ;  in  some  cases  the  hypertrophy  is 
generally  diffused,  and  precedes  the  atrophy 
by  a  considerable  interval — that  is,  a  diffused 
chloasma  may  gradually  develop  into  leu- 
coderma. 

The  synaptoms  of  leucoderma  are  en- 
tirely limited  to  the  appearance  of  white 
rounded  or  oval  spots,  neither  raised  nor 
depressed,  having  a  convex  border,  and  sur- 
rounded by  a  zone  of  hyperpigmented  skin ; 


they  grow  slowly,  and  by  their  coalescence 
give  rise  to  large  gyrate  and  irregular  figures, 
the  hyperpigmented  skin  being  thus  con- 
stantly invaded  by  the  leucodermic  patches, 
which  ultimately  predominate.  The  pro- 
cess may  attack  any  part  of  the  skin,  but 
is  usually  most  strongly  marked  over  the 
trunk,  especially  the  loins  and  abdomen, 
and  the  arms  and  thighs ;  the  forearms  and 
hands,  legs  and  feet,  and  the  face  are  com- 
monly affected  in  a  lesser  degree.  When 
the  scalp  is  attacked,  the  hair  of  the  affected 
part  becomes  white,  and  the  same  loss  of 
pigment  is  found,  as  a  rule,  on  hairy  leuco- 
dermic parts  of  the  skin  (genitals,  axilla) ; 
but  occasionally  the  hair  retains  its  colour. 
Sensation  and  secretion  are  perfectly  nor- 
mal. The  process  is  very  chronic,  often 
lasting  the  whole  of  Hfe ;  spontaneous  im- 
provement has  been  rarely  noticed. 

Diagnosis  is  not  difficult.  From  true 
leprosy  it  may  be  distinguished  by  the 
history,  the  absence  of  anaesthesia  and  of 
other  signs  of  leprosy,  and  by  the  sharp 
outline  of  the  patches  and  normal  textm-e 
of  the  skin  ;  what  is  called  '  white  leprosy  ' 
in  India  is,  doubtless,  only  severe  leuco- 
derma. Morphoea  is  followed  by  loss  of 
pigment,  but  the  affected  parts  are  also 
generally  atrophied  and  scar-like,  and  hence 
depressed  beneath  the  level  of  the  surround- 
ing skin.  From  chloasma,  leucoderma  may 
be  distinguished  by  the  concave  borders  of 
the  pigmented  parts;  they  are  convex  in 
circumscribed  chloasma. 

Treatment  is  unsatisfactory.  No  internal 
remedy  is  of  use,  although  arsenic  has  been 
suggested ;  locally,  all  that  can  be  done  is 
to  promote  removal  of  excess  of  pigment  by 
weak  lotions  of  corrosive  sublimate,  if  this 
should  be  thought  worth  while.  Any  irrita- 
tion of  the  white  patches,  as  by  mustard 
for  example,  may  be  followed  by  a  return 
of  pigmentation,  but  this  is  temporary  and 
irregular,  and  does  not  influence  the  process 
in  the  least.  John  Cavafy. 


LEUCOMA. 
tion  of  the. 


See    Cornea,    Ulcera- 


LEVIS'  APPARATUS  for  the  reduc- 
tion of  dislocations  of  the  fingers  or  thumb 
consists  of  a  strip  of  wood,  about  ten  inches 
long  and  one  inch  wide,  which  is  perforated 
towards  one  extremity  by  six  or  eight  holes 
arranged  in  two  parallel  series,  and  at  the 
other  is  abruptly  narrowed,  so  as  to  form 
a  projecting  peg  aromid  which  the  tapes 
completing  the  apparatus  may  be  secured. 
The  tapes,  two  in  number,  are  passed 
through  the  holes  at  the  end  of  the  piece 
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of  wood  in  such  a  way  that  a  loop  arches  | 
across  between  a  pair  of  holes.     One  loop  j 
should  always  project  from  the  first  pair,  1 
and  the  next  may  project  from  the  second,  j 
third,    or   fourth  pair    of  holes,  according 
to  the   length  of  the   digit   for  which  the  \ 
apparatus  is  required.      To  use  it,  the  dis-  | 
located  finger  is  placed  on  the  spHnt  and  | 
beneath  the  loops  of  tape ;   the  loops  are 
then  tightened,   and   the  ends  of  the  tape  ' 
carried   along    the  under    surface   of  the  I 
handle   of   the   splint  and  firmly    secured  , 
to    the    projecting  peg.      The    advantages 
of  this  apparatus    are   that   the   finger   is  i 
securely  and  rigidly  fixed  to  a  handle,  by 
which  extension  and  leverage  can  be  brought 
to  bear  directly  on  the  dislocated  joint. 

BiLTON    POLLAED. 

LICE.     See  Pediculi. 

LICHElSr.— There  are  five  distinct  dis- 
eases of  the  skin  to  which  the  name  Hchen 
is  applied,  but  it  cannot  be  said  that  these 
diseases  form  a  satisfactory  group,  or  that 
they  have  any  close  relationship  to  each 
other.  They  are — (1)  lichen  planus  or  ruber ; 
(2)  lichen  circinatus ;  (3)  lichen  urticatus ; 
(4)  Hchen  scrofulosus  ;  (5)  lichen  pilaris. 

Lichen  Planus  or  Euber. — Defini- 
tion.— An  inflammatory  disease  of  the  skin 
characterised  by  an  eruption  of  large,  flat, 
shining  papules  of  a  purplish-red  colour, 
which  have  a  tendency  to  unite  and  form 
raised  and  scaly  patches.  The  disease  is 
attended  with  much  itching  and  pigmenta- 
tion, and  with  more  or  less  constitutional 
disturbance. 

Symjptoms  and  Pathology. — ^A  weU- 
marked  example  of  lichen  planus  has  very 
characteristic  features;  some  varieties  of 
the  disease  are,  however,  met  with  in  which 
these  typical  characters  are  wanting.  The 
most  important  of  these  varieties  has  been 
called  lichen  ruber  acuminatus,  because 
the  flat  top  of  the  papule  is  absent.  In  a 
tyx)ical  example  of  lichen  planus,  the  papules 
are  considerably  raised  above  the  skin,  and 
vary  in  size  from  a  pin's  head  to  a  spUt  pea  ; 
they  are  often  quadrangular  or  polygonal 
in  form ;  this  is,  however,  by  no  means  a 
constant  feature,  for  in  many  instances 
they  are  well  rounded.  In  the  centre  of 
each  well-formed  papule  there  is  a  shght 
depression  or  uiubiHcation,  which  in  some 
of  the  larger  papules  becomes  a  crater-like 
excavation,  giving  to  the  eruption  a  very 
peculiar  and  characteristic  appearance. 
"With  the  exception  of  the  central  depression, 
which  is  not  always  present,  the  surface  of 
the  papule  is  flat   and  gUstening  until  a 


late  stage  of  the  disease,  when  the  shining 
appearance  is  generally  lost.  The  colour 
of  the  papules  is  a  duU  or  purplish  red, 
often  standing  out  in  marked  contrast  to 
the  white  skin  around.  In  many  instances 
the  papules  remain  discrete  tlnroughout, 
but,  in  not  a  few  cases,  they  coalesce  so  as 
to  form  raised  and  scaly  patches  closely  re- 
sembling psoriasis.  In  very  severe  cases 
of  this  kind,  nearly  the  whole  body  may 
be  covered  with  raised  scaly  patches,  and 
thus  many  of  the  distiactive  features  of  the 
disease  may  be  lost.  Severe  cases  of  this 
kind  were  first  described  by  Hebra,  and 
named  by  him  lichen  ruber  ;  they  dif- 
fer from  cases  of  lichen  planus  only  in  the 
greater  extent  of  skin  involved  in  the  dis- 
ease. Lichen  planus  is  usually  distributed 
symmetrically  and  most  commonly  on  the 
flexor  sides  of  the  forearms,  especially  at 
the  wrists ;  it  is,  however,  seldom  confined 
to  that  region.  The  course  of  the  disease 
is  most  tedious,  so  much  so  that  Hebra 
described  the  severer  forms  of  the  malady 
as  incurable.  The  itching  is  usually  very 
great,  especially  when  the  papules  first 
appear ;  as  the  eruption  fades  it  leaves 
behind  dark  pigmented  stains,  which  often 
last  long  after  the  original  papules  have 
disappeared.  On  the  whole  it  may  be  said 
that,  with  the  exception  of  some  forms  of 
syphiUs,  lichen  planus  produces  more  pig- 
mentation than  any  other  disease  of  the 
skin.  In  severe  types  of  the  disease  the 
constitutional  disturbance  is  great,  in  which 
respect  it  presents  a  marked  contrast  to 
psoriasis. 

Etiology. — The  causes  of  lichen  planus 
are  quite  unknown.  It  is  very  rare  in 
young  children,  and  is  equally  common  in 
males  and  females.  It  is  true  that  some 
observers  have  thought  it  more  common  in 
men,  and  others  in  women  ;  the  explana- 
tion of  this  is  that  they  have  not  drawn 
their  conclusions  from  a  sufi&cient  number 
of  cases.  The  disease  is  comparatively 
rare. 

Diagnosis. — There  are  only  two  diseases 
withwhich  lichen  planus  can  be  confounded 
— viz.  dermato-syphilis  and  psoriasis.  In  its 
discrete  form  it  may  be  distinguished  fi-om 
any  syphilitic  eruption — (1)  by  the  um- 
bilicated  form,  peculiar  colour,  and  arrange- 
ment of  the  papules  ;  (2)  the  intense  itch- 
ing ;  (3)  its  distribution  and  symmetry ; 
(4)  the  absence  of  any  symptoms  of 
syphilis ;  in  short,  the  only  point  in  which 
it  closely  resembles  a  syphiHde  is  in  the 
dark  pigmentation  produced.  In  the  con- 
fluent form  it  certainly  bears  a  close  re- 
semblance to  psoriasis  or  a  scaly  syphilitic 
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eruption ;  the  great  irritation  and  the  his- 
tory serve  to  distinguish  it  from  the  latter 
disease,  while  the  out-lying  papules,  dark 
pigmentation,  distribution,  and  constitu- 
tional disturbance  help  to  distinguish  it 
from  the  former. 

Treatment.  —  Of  internal  remedies, 
arsenic  and  perchloride  of  mercury  are  the 
only  two  which  have  any  distinct  or  definite 
value ;  of  local  remedies,  weak  alkaline 
baths  are  often  very  useful  in  reUeving  the 
intense  itching.  The  baths  may  be  followed 
up  by  sponging  with  liquor  carbonis  deter- 
gens  lotion.  A  useful  lotion  of  this  kind  is 
]^  Liq.  carbonis  detergent.  f3ss.,  Glycerini, 
i^ss.,  Liq.  plumbi  subacetatis  dil.  Oj.  A 
nitrate  of  silver  lotion  (gr.  iij.  ad  f^j.)  often 
relieves  the  irritation  when  the  tar  lotions 
fail.  A  perchloride  of  mercury  lotion  is  also 
sometimes  useful  for  the  same  purpose. 

Lichen  Circinatus  is  a  fairly  well  de- 
fined though  not  very  important  affection  of 
the  skin.  The  eruption  is  met  with  chiefly 
on  the  chest  and  back,  where  it  is  apt  to 
form  a  triangular  patch,  the  base  of  which 
is  directed  upwards  towards  the  shoulders 
and  the  apex  towards  the  lumbar  region. 
The  eruption  consists  of  minute  reddish 
papules,  some  of  which  are  discrete,  while 
others  are  arranged  in  small  rings  or  parts 
of  circles  ;  these  rings  spread  centrifugally, 
leaving  a  central  space  of  smooth  sUghtly 
pigmented  skin,  the  yellowish  pigmenta- 
tion giving  the  disease  a  superficial  resem- 
blance to  pityriasis  versicolor.  Although 
the  disease  is  most  common  on  the  chest 
ajid  back,  it  is  not  strictly  confined  to  those 
regions ;  it  is  attended  with  itching,  which 
is  not  usually  excessive.  It  is  easily  cured 
by  the  internal  administration  of  arsenic 
and  the  local  application  of  boracic  acid  or 
borax  lotion. 

Lichen  Urticatus  {Synon.  Urticaria 
papulosa). — This  disease  has,  in  the  opinion 
of  the  writer,  more  marked  affinities  with 
urticaria  than  with  Hchen ;  nevertheless, 
the  large  size  and  persistent  character  of 
the  papules  separate  it  very  distinctly  from 
ordinary  urticaria.  The  older  writers  de- 
scribe it  as  a  mixed  eruption  of  urticaria 
and  hchen.  The  disease  is  met  with 
almost  entirely  in  children,  and  is  very 
obstinate,  usually  lasting  for  several  years, 
but  with  intervals  of  comparative  subsi- 
dence ;  the  itching  and  irritation  are  very 
great,  especially  at  night,  and  this  is 
always  aggravated  by  the  scratching  of  the 
patient,  which  can  hardly  be  prevented. 
The  disease  is  common  amongst  the  poor, 
and  not  uncommon  amongst  the  well-to-do 
classes  in  England.    It  is  often  mistaken 


by  beginners  for  scabies,  for  the  reason 
that  in  both  the  superficial  characters  are 
greatly  due  to  scratching ;  for  the  same 
reason,  the  eruption  set  up  in  some  children 
by  pedicuU  and  other  insects  may  be 
easily  mistaken  for  hchen  urticatus.  The 
difference,  however,  is  soon  evident,  for, 
when  the  insects  are  removed  the  eruption 
disappears,  and  in  this  respect  it  differs,  of 
course,  entirely  from  true  lichen  urticatus, 
which  is  one  of  the  most  obstinate  affec- 
tions of  the  skin.  The  treatment  of  the 
disease  consists — (1)  in  the  removal  of  all 
local  causes  of  irritation,  such  as  flannel 
and  stimulating  soap  ;  (2)  in  carefully  regu- 
lating the  diet,  which  should  be  of  a 
highly  nutritious  but  simple  kind ;  (3)  the 
administration  of  small  doses  of  arsenic 
with  alkahes  and  mild  purgatives ;  (4)  the 
local  appHcation  of  lotions  and  powders  to 
reUeve  the  itching. 

Lichen  Scrofulosus  cannot  be  re- 
garded as  an  important  disease  of  the  skin. 
It  was  first  described  by  Hebra  as  almost 
exclusively  met  with  in  scrofulous  people ; 
it  may,  however,  be  fairly  doubted  whether 
he  did  not  lay  too  much  stress  on  this 
feature  of  the  disease.  The  eruption  has 
the  following  characters :  (1)  the  papules 
are  of  a  very  pale  colour,  and  about  the 
size  of  small  pins'  heads;  (2)  they  are 
arranged  in  patches  more  or  less  circular 
or  ringed ;  (3)  the  eruption  is  most  common 
on  the  trunk,  less  common  on  the  limbs ; 
(4)  it  is  unattended  vdth  itching,  and  this 
is  its  most  characteristic  feature ;  (5)  it  is 
chiefly  met  vsdth  in  children  and  young 
people ;  (6)  it  is  sometimes  followed  by 
slight  pigmentation  and  desquamation. 
The  absence  of  all  itching  and  irritation, 
and  the  pale  and  superficial  character  of 
the  eruption  make  it  easily  overlooked, 
which  is  not  a  matter  of  much  importance. 
In  general  appearance  it  resembles  a 
superficial  papular  eczema,  but  can  easily 
be  distinguished  by  the  absence  of  all  sub- 
jective sensations.  Its  affinities  are  rather 
with  Hchen  (keratosis)  pUaris.  Besides  the 
above  described  form  of  lichen  scrofulosus, 
there  is  also  another  variety  in  which  the 
papules  are  larger,  more  discrete,  and  of  a 
much  brighter  colour,  but  in  which  the 
characteristic  feature  of  not  itching  is 
present.  In  the  treatment  of  this  disease, 
the  internal  use  of  cod-liver  oil  has  been 
strongly  recommended  by  Hebra.  Arsenic 
is  also  very  useful. 

Lichen  Pilaris,  or  Keratosis  Pilaris 
as  it  is  now  usually  called,  is  a  hyper- 
trophic affection  of  the  hair-follicles  rather 
than  a  true  inflammation.    The  general 
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appearance  of  this  disease  is  that  of  a  per- 
sistent cutis  anserina.  It  is  due  to  an  over- 
distension and  sometimes  hypertrophy  of 
the  hair-follicles ;  this  distension  is  caused 
by  an  accumulation  of  epidermic  structures 
and  sebac  eous  matter  which  collects  around 
the  hairs,  and  forms  pale,  firm  papules 
about  the  size  of  small  pins' -heads,  or 
sometimes  larger.  In  well-developed  cases 
the  papules  are  very  numerous,  and  when 
the  hand  is  passed  over  the  surface  of 
the  skin  it  feels  like  a  fine  nutmeg- 
grater.  The  usual  seat  of  this  affection  is 
the  trunk,  and  the  extensor  surface  of  the 
limbs.  It  occasionally  happens  that  the 
papules  become  a  little  inflamed,  and  then 
assume  a  red  appearance  which  is  attended 
by  some  itching ;  otherwise  the  patient  is 
free  fi:om  subjective  sensations,  and  the 
papules  are  of  the  same  colour  as  the  skin. 
It  is  probable  that  this  inflammation  is 
simply  accidental,  and  not  an  essential 
part  of  the  malady. 

Diagnosis. — There  are  two  affections  of 
the  skin  with  which  keratosis  pilaris  may 
easily  be  confounded — namely,  Hchen  scrofa- 
losus  and  the  papular  or  follicular  form  of 
ichthyosis.  From  the  former  it  may  be 
distinguished — (1)  by  the  hardness  of  the 
papule,  and  its  obvious  formation  from 
over-distension  of  the  follicle ;  (2)  the 
arrangement  of  the  papules,  there  being  no 
tendency  to  form  round  or  ringed  patches ; 
(3)  the  history  of  the  case.  From  follicular 
ichthyosis  it  may  be  distinguished  by  the 
fact  that  keratosis  pilaris  is  an  acquired 
disease ;  but  the  two  affections  bear  a  very 
close  superficial  resemblance  to  each  other. 
The  treatment  consists  in  the  use  of  warm 
allvaHne  baths  and  the  free  inunction  of 
glycerine.  Egbert  Liveing. 

LIGATURES.— Hemorrhage  is  best 
arrested  by  a  simple  ligature  of  the  cut 
ends  of  the  vessels.  Large  veins,  when 
divided,  occasionally  require  ligature.  It 
is  best  to  include  as  little  of  the  surround- 
ing tissue  as  possible,  except  when  the  ar- 
terial coats  are  diseased.  Occasionally,  as 
with  the  pedicle  in  ovariotomy,  or  the 
stump  after  hysterotomy,  the  vessels  are 
best  secured  en  tnasse.  Growths  such  as 
nsevus  or  hsemorrhoids  may  be  treated  by 
ligature. 

Materials  innumerable  have  been  em- 
ployed for  the  hgature  of  arteries.  The  best 
are  silk  and  hemp,  catgut,  tendon,  or  ox 
aorta.  Those  ligatures  are  best  which  are 
most  easily  prepared.  All  Hgatures  should 
be  perfectly  aseptic  ;  silk  can  be  kept  con- 
stantly in  carbolic  solution ;  the  catgut  in 


common  use  (from  the  intestines  of  the 
sheep)  can  be  prepared  best  in  carbolic  or 
chromic  acid.  For  the  cut  ends  of  arteries, 
catgut,  when  properly  prepared,  is  the  best 
material.  The  carbolised  catgut  should  be 
removed  from  the  oil  and  soaked  for  a fc  least 
twelve  hours  in  an  antiseptic  solution,  but 
chromicised  catgut  may  be  kept  dry,  and 
only  requires  soaking  in  carbolic  lotion  for 
half  an  hour  before  use.  The  Hgature  then 
ceases  to  be  slippery  or  brittle,  and  the  knot 
will  not  yield.  Animal  ligatures  disappear 
in  the  course  of  time,  leaving  the  artery  oc- 
cluded, without  setting  up  irritation.  Silk 
ligatures,  if  really  asejDtic,  may  do  the  same, 
but  frequently  fail  in  this  respect.  \\Tiatever 
the  material  employed,  the  inner  coats  of 
the  vessel  are  usually  ruptured  ;  the  flatter 
the  ligature  the  less  likely  is  this  to  hap- 
pen. Secondary  hsemorrhage  is  more  liliely 
to  follow  the  use  of  silk  than  of  animal  hga- 
tures. For  the  ligature  of  arteries  in  their 
continuity,  animal  substances  are  best.  A 
single  thread  should  always  be  used. 

Method  of  Tying. — ^A  reef-knot  should 
always  be  used,  and  the  knot  made  firmly 
without  any  jerk.  In  tying  arteries  in 
their  continuity,  the  dissection  should  be 
carried  down  tiU  the  wliite  coat  of  the 
vessel  is  exposed,  and  the  Hgature  appHed 
with  a  minimum  of  disturbance  to  the 
sheath.  The  artery  should  not  be  sepa- 
rated from  its  vascular  connections  for 
more  than  the  width  of  the  aneurism 
needle.  By  pressing  the  tips  of  the  fingers 
down  on  the  vessel  in  tying  the  knots,  the 
danger  of  Hfting  up  the  artery  from  its  bed 
will  be  obviated.  The  ends  can  be  cut  off 
short,  and  the  cut  sheath  should  meet  over 
the  knot  when  the  wound  is  closed.  Often, 
the  internal  coats  can  be  felt  to  give  way 
as  the  first  knot  is  made,  and  when  this 
happens,  it  is  a  proof  that  sufficient  force 
has  been  exerted.  The  internal  coats  are 
ruptured  with  far  greater  ease  than  might 
be  supposed.  In  a  healthy  artery,  the  ab- 
solute cessation  of  the  pulsation  below 
indicates  that  the  vessel  has  been  tied  suffi- 
ciently tightly.  The  sweUing  of  the  ligature 
which  follows  when  an  animal  material  is 
employed,  is  more  Hkely  to  increase  the 
constriction  than  to  dhninish  it,  as  usuaUy 
supposed;  for  the  knot,  if  properly  tied, 
does  not  yield  with  the  swelling  of  the  liga- 
ture. The  more  diseased  the  vessel,  the 
more  deHberately  should  the  first  knot  be 
made. 

In  dense,  fibrous  tissues,  it  is  often  very 
difficult  to  secure  a  bleeding  point  with  the 
ligature.  A  good  plan  then  is  to  pass  a  needle, 
threaded  with  a  double  Hgature,  through 
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a  portion  of  tissue  near  the  vessel,  as  in 
acupressure.  The  loop  is  cut  and  both 
ligaLures  are  tied,  one  on  each  side  of  the 
bleeding  point.  They  are  thus  prevented 
from  slipping  off,  and  one  or  other  will 
certainly  include  the  vessel.  For  tying 
thick  ovarian  pedicles,  and,  still  more,  in 
tying  the  stump  after  removal  of  the  uterus, 
silk  ligatures  are  best.  Spencer  Wells's 
twisted  silk  is  far  the  strongest  and  most 
reliable.  Here,  the  first  knot  should  be 
made  with  a  double  hitch,  and  tied  very 
slowly  and  firmly;  if  the  looRe  ends  are 
pulled  across  each  other  the  knot  will  not 
slip.  After  a  few  minutes  the  loop  will  be 
found  loose  as  the  fluids  are  pressed  out ; 
the  knot  is  then  again  tightened.  This 
process  may  require  to  be  repeated  several 
times  before  the  reef-knot  is  completed ;  if 
this  be  not  done,  haemorrhage  is  apt  to 
follow.  0.  T.  Dent. 

LIGHTNING,     Accidents     from.  — 

These  injuries  seldom  come  under  the 
notice  of  surgeons  in  this  country,  and 
most  of  our  knowledge  of  the  subject  has 
been  derived  from  the  records  of  cases  col- 
lected, from  several  sources,  by  Sestier  and 
Boudin,  and  from  the  results  of  experiments 
made  by  Dr.  Eichardson  in  1869.  These 
injuries  vary  much,  in  different  cases,  in 
their  chaoracter,  intensity  and  extent,  and 
though  due  in  most  instances  to  the  action, 
more  or  less  direct,  of  lightning,  are  at  times 
the  results  merely  of  alarm  and  mental 
shock.  In  the  most  severe  and  fatal  in- 
stances, the  proportion  of  which  to  all  the 
cases  of  injury  from  lightning  is  about  one 
to  four,  the  patient  is  killed  at  once,  the 
body  either  falling  suddenly  to  the  ground, 
or  becoming  rigid  and  remaining  fixed  in 
a  more  or  less  erect  attitude.  In  the 
more  severe  cases  of  the  non-fatal  in- 
juries, the  most  marked  general  symptom 
is  sudden  and  very  profound  collapse  with 
unconsciousness,  which  condition  is  fol- 
lowed by  drowsiness,  fever,  much  pros- 
tration, and  occasionally  delirium  and  con- 
vulsions. A  very  frequent  result  of  the 
injury  is  temporary  paralysis  of  one  or 
more  limbs,  associated  in  some  instances 
with  severe  neuralgic  pains,  in  others  with 
complete  anaesthesia  of  the  paralysed  region. 
Impairment  of  vision,  and  even  blindness, 
have  frequently  been  observed  in  cases  of 
lightning  injury,  and  these  sequelae,  unlike 
the  other  results  of  Hghtning  injuries,  have 
in  many  cases  a  tendency  to  persist,  espe- 
cially when  due  not  to  nervous  shock,  but 
to  progressive  inflammatory  changes  in 
the  choroid  and  retina.     The  long  list  of 
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affections,  that  have  been  recorded  as  re- 
mote sequelae  of  accidents  from  lightning, 
includes  general  debility,  muscular  weak- 
ness, vague  fugitive  pains,  loss  of  memory, 
impairment  of  smell  and  taste,  feeble  cir- 
culation, coldness  of  the  extremities,  and 
the  other  well-known  subjects  of  complaint 
common  in  those  who  have  recovered  from 
severe  shock. 

The  external  lesions  caused  by  lightning 
also  vary  to  a  considerable  extent,  even  in 
fatal  cases.  A  person  killed  on  the  spot 
may  present  hardly  any  visible  mark  of 
injury,  whilst,  in  some  instances,  the  body 
may  be  much  mutilated,  and  the  bones  of  a 
limb  or  of  the  cranium  widely  comminuted 
and  exposed.  The  clothes,  in  fatal  as  in 
less  severe  cases,  may  be  lefb  untouched,  but 
are  usually  burnt  and  perforated  at  scat- 
tered points  or  along  extended  lines ;  or  are 
reduced  to  shreds  and  torn  away,  leaving 
more  or  less  of  the  patient's  body  quite 
bare.  The  most  frequent  superficial  in- 
juries from  lightning  are  patches  of  cuta- 
neous ecchymosis,  burns  varying  in  extent 
and  severity,  and  dusky  patches  on  the 
surface  of  the  skin  caused  by  the  deposi- 
tion of  fused  portions  of  metallic  bodies — 
chains,  coins,  studs — carried  by  the  patient 
at  the  time  of  the  injury.  Much  atten- 
tion has  been  directed  to  the  so-caUed 
heraunograjpTiic  images  or  arborescent  im- 
pressions, that  have  been  occasionally  ob- 
served in  cases  of  injury  from  lightning. 
These  patches,  presenting  deep  red  lines, 
having  a  decided  arborescent  arrangement, 
correspond  to  the  distribution  of  one  or 
more  subcutaneous  veins,  and  are  probably 
due,  like  similar  appearances  in  the  decom- 
posing cadaver,  to  effusion  of  fluid  blood 
along  the  course  of  the  venous  trunk  and  its 
branches.  Arrest  of  the  growth  of  the  hair,  ■ 
followed  by  complete  general  or  localised 
epilation,  is  another  frequent  result  of  these 
injm-ies. 

In  fatal  cases  of  lightning  injury,  rigor 
mortis  comes  on  rapidly,  but  the  coagula- 
tion of  the  blood  is  usually  much  retarded. 
The  most  frequently  observed  post-mortem 
appearances  have  been :  circumscribed  effu- 
sions of  blood  under  the  serous  membrane 
of  the  large  cavities,  extreme  vascular  in- 
jection of  the  coats  of  the  intestines,  and 
distension  of  the  cerebral  veins  and  sinuses. 
Instances  of  rupture  of  the  heart,  and  also  of 
the  stomach,  have  been  recorded. 

In  the  treatment  of  severe  lightning  in- 
juries, the  surgeon  has  to  deal  at  first  with 
the  condition  of  shock  by  applying  warmth 
to  the  surface  of  the  body,  by  administering 
stimulants  by  the  mouth,  rectum,  or  under 
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the  skin,  and,  in  very  severe  cases,  by 
artificially  inflating  the  lungs.  Each  of  the 
secondary  and  local  affections  requires  the 
usual  treatment  of  such  condition.  Under 
the  influence  of  a  proper  and  regular  course 
of  galvanism,  the  localised  paralysis  in  most 
instances  very  soon  yields.  The  progress  of 
healing  of  the  burns  caused  by  hghtning  is 
often  very  slow,  and  in  such  instances,  it  has 
been  stated,  the  action  of  the  ordinary  local 
remedies  will  be  much  assisted  by  the  occa- 
sional appHcation  of  electric  currents  to  the 
injured  region.  W.  Johnson  Smith. 

LINGUAL  ARTERY,  The,  arises  op- 
posite  the  greater  cornu  of  the  hyoid  bone, 
and,  passing  inwards  parallel  to  the  greater 
cornu  and  a  quarter  of  an  inch  above  it, 
finally  ascends  to  the  tongue. 

The  artery  is  divided  into  three  stages 
by  the  hyo-glossus  muscle,  which  crosses  it — 
viz.  a  part  posterior  to,  a  part  beneath,  and, 
finally,  a  part  anterior  to  the  muscle.  The 
second  stage  is  the  important  surgical  one. 
The  digastric  and  stylo-hyoid  muscles  cross 
the  artery  obliquely,  and  divide  it  into  two 
regions;  the  one  below  belongs  to  the  superior 
carotid  triangle,  the  one  above  to  the  sub- 
maxillary. The  artery  rests  at  first  upon 
the  middle  constrictor,  afterwards  upon  the 
genio-hyo-glossus. 

Ligation.  —  Make  a  straight  incision 
along  the  upper  border  of  the  hyoid  bone 
for  an  inch  and  a  half,  dividing  the  cuta- 
neous structures.  When  the  deep  fascia 
is  opened,  the  posterior  belly  of  the  digastric 
is  to  be  plainly  made  out ;  the  hyo-glossus 
is  then  seen,  with  the  hjrpo-glossal  nerve 
and  the  lingual  vein  lying  on  it.  Pull 
upwards  the  digastric  and  stylo-hyoid 
muscles,  the  submaxillary  gland,  the  hypo- 
glossal nerve,  and  the  Ungual  vein.  The 
hyo-glossus  muscle  being  freely  exposed, 
cut  it  lengthwise  on  a  director  immediately 
above  the  hyoid  bone,  where,  beneath  the 
muscle,  the  artery  is  found  and  secured. 
It  is  best  to  fix  the  hyoid  bone  by  a 
tenaculum  or  forceps  whilst  the  director  is 
being  passed  beneath  the  muscle.  Pass  the 
needle  from  above  downwards. 

James  Cantlee. 

LINHART'S  CHISEL.  See  Oste- 
otomy. 

LIPOMA    (Fatty    Tumour).— Three 

varieties  of  fatty  tumour  are  recognised : 
The  diffused.  The  single  (fatty  tumour 
proper).    The  multiple. 

The  diffused  form  is  comparatively  rare, 
unless  the  common  '  double  chin '  be  re- 
garded as  a  growth ;  yet  certainly  in  this 


region,  as  well  as  in  those  of  the  parotid,  the 
sub-occipital,  and  in  many  others,  usually 
near   to    the    mesial    line   of    the    trunk, 
are  to  be  found  occasionally  such  definite 
masses  of  subcutaneous  fat  that  the  name 
of  '  tumour  '  must  be  apphed  to  them.     Be- 
neath the  chin  and  in  the  perineum  these 
swellings  may  seem  single,  but,  otherwise, 
it  is  usual  to  find  these  lumps  of  fat  placed 
symmetrically,  and  often  there  are  many  of 
them ;  and  as  the  double  chin  is  generally  # 
seen  in  men,   so  are  these   diffused  fatty  I 
growths  almost  always  found  in  men,  and  I 
almost  as  constantly  in  young  men.  J 

The  single  variety  is  the  well-known 
'fatty  tumour,'  whose  locus  is  always  the 
areolar  tissue,  and  which  most  firequently  is 
subcutaneous ;  but  Hpomata  may  be  found 
occupying  inter-muscular  spaces  or  form- 
ing an  omental  mass,  occm-ring  usually  as 
a  single  tumour,  though  two  placed  sym- 
metrically or  more  may  exist  in  the  same 
patient.  Women  appear  to  produce  this 
form  of  lipoma  more  fi:equently  than  do 
men ;  certainly  women  seek  advice  for  their 
removal  in  greater  numbers  than  men,  and 
although  commonly  seen  in  well-nourished 
subjects,  this  is  by  no  means  miiversally 
the  case. 

Fatty  tumours  occur  most  firequently 
upon  the  posterior  plane  of  the  body,  and 
as  a  rule  nearer  the  lateral  borders  than 
the  spine ;  thus,  favourite  sites  are  the 
nape  of  the  neck,  the  shoulders,  and  the 
scapular  area  generally,  as  also  lower  down 
the  trunk,  over  the  loins,  the  nates,  and 
the  region  of  the  great  trochanters.  Some- 
times, these  fatty  tumours  shift'  their  posi- 
tion by  a  process  of  gradual  downward 
displacement,  caused  by  their  own  weight 
acting  on  loose  connections,  and  thus  pen- 
dulous or  even  pedunculated  fatty  tumours 
are  produced.  They  are  at  first  usually  of 
slow  growth,  but  at  any  time  are  liable  to  in- 
crease rapidly.  The  largest  the  writer  has 
seen  grew  from  between  the  scapulas,  and 
weighed  thirty-seven  pounds. 

The  multiple  variety,  where  three  or 
more  may  exist  in  the  same  person,  are 
usually  found  upon  the  extremities,  the 
upper  more  often  than  the  lower,  and  rarely 
grow  larger  than  a  filbert. 

Causes. — A  possible  cause  for  the  oc- 
currence of  diffused  lipomata  appears,  by 
recent  observations,  to  have  been  found  in 
the  fact  that  subjects  of  this  affection  are 
large  consumers  of  ardent  spirits.  In  the 
case  of  the  common  fatty  tumour,  taking 
into  consideration  the  situations  where 
these  tumours  are  wont  to  be  found,  and 
that  not  infrequently  such  parts  are  sub- 
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jected  to  pressure — as  for  instance  the 
points  of  the  shoulders  in  lying — it  would 
not  seem  unreasonable  to  suppo'se  that  local 
irritation,  inducing  hyperplasia,  may  be  re- 
garded as  a  frequent  exciting  cause,  whilst 
a  general  disposition  to  the  over-production 
of  fatty  tissue  is  usually  the  predisposing 
cause.  Family  predisposition  is  often  the 
cause  assigned  by  the  subjects  of  multiple 
lipomata. 

Pathology. — As  regards  minute  structure 
and  arrangement,  the  microscopic  appear- 
ances of  the  lipomata  do  not  differ  from  those 
of  normal  fatty  tissue.  On  inspection,  after 
removal,  a  fatty  tumour  is  seen  to  be  made 
up  of  a  series  of  lobes,  with  a  very  varying 
amount  of  fibrous  tissue  which  radiates 
through  the  tumour,  and  also  forms  its  cap- 
sule. This  capsule  is  complete  in  the  single 
and  multiple  forms,  but,  as  its  name  infers, 
is  wanting  either  altogether  or  in  part  in 
the  diffuse.  Lipomata  are  feebly  vascular. 
They  stretch  the  skin  covering  them  and 
attenuate  it,  so  that,  either  from  friction 
or  neglect,  it  may  ulcerate  and  allow  the 
tumour  to  herniate.  The  only  form  of 
degeneration  that  is  common  in  fatty 
tumours  is  calcification. 

Diagnosis. — The  diffused  lipomata  vary 
in  consistency,  being  either  soft  and  doughy, 
or  very  hard  and  dense.  They  have  in- 
definite borders,  which  fade  off  into  the 
normal  subcutaneous  fat  at  some  one  as- 
pect or  in  all  directions ;  the  skin  is  gene- 
rally so  closely  blended  with  the  fatty  mass 
that  it  cannot  be  raised  off  the  tumour,  nor 
this  firom--  off  the  subjacent  tissue.  Lobu- 
lation may  be  very  imperfect  in  this  variety. 

In  a  typical  fatty  tumour  of  the  single 
class  there  is  a  well-defined  roundish  or  oval 
swelling,  the  skin  is  commonly  puckered 
over  the  tumour  and  loosely  adherent 
to  it,  whilst  the  growth  can  be  lifted  up 
from  off  the  subjacent  structures.  The 
tumour  is  easily  displaced;  it  is  soft  and 
lobulated,  and  the  softness  and  elasticity  of 
these  tumours  is  often  so  marked  as  to 
give  rise  to  a  most  deceptive  sense  of 
fluctuation.  Often  fatty  tumoinrs  are  flat- 
tened out,  and,  as  has  been  stated,  they 
may  be  almost  pedunculated,  and  this  is 
likely  to  be  the  case  when  they  are  con- 
nected with  the  axilla  or  perineum.  A 
fatty  tumour  has  in  the  first  place  to  be 
diagnosed  from  a  sebaceous  cyst,  to  which 
the  skin  is  more  closely  adherent,  and  on 
the  sm-face  of  which  a  black  spot  marking 
the  obstructed  orifice  of  the  duct  can  often 
be  seen  ;  in  the  second  place,  from  a  chronic 
abscess  or  other  fluid  swelling,  in  which 
case,  if  doubt  exists,  aspiration  will  clear 


it  up.    Almost  the  only  inconvenience  which 
a  fatty  tumour  produces  is  from  its  size.    It 

I  is   very  seldom   that  patients  make  com- 

I  plaint  of  pain. 

I  In  the  multiple  variety,  the  little  fatty- 
masses  are  firmer,  but  still  lobed,  and  often] 
one  or  more  are  very  painful  on  pressure ;  | 
this  form    drifts   into  and  can  hardly  be 

,  separated   from  the  painful  subcutaneous 

I  fibroma,  the  relative  amount  of  fatty  and 
fibrous  tissue,  and  the  more  or  less  definite 
evidence  of  nerve-filaments  forming  a  part 
of  the  growth,  determining  the  point. 

Treatment. — For  the  diffused  lipomata, 
operative  procedure  is,  as  a  rule,  contra- 
indicated.  A  reform  of  the  tippling  habits, 
and  the  use  of  medicines  which  tend  to 
cause  absorption  of  the  masses  of  fat,  seem 
the  more  suitable  plan  of  treatment,  al- 
though, if  very  large  and  disfiguring,  free 
cutting  out  of  the  overgrown  structure  may 
be  performed. 

Ordinary  single  lipomata  should  be  re- 
moved by  a  free  incision  and  enucleation  of 
the  growth ;  and,  as  the  writer  has  seen 
recurrence  foUow  an  operation,  a  word  of 
caution  may  be  added,  to  remove  the 
tumour  thoroughly,  for  a  small  outlying 
lobe  may  very  easfly  escape  observation. 

Multiple  lipomata,  it  is  clear,  cannot  be 
all  excised ;  if  one  or  two  are  the  cause  of 
much  pain,  they  may  be  taken  out;  but 
here  again  the  internal  administration  of 
such  drugs  as  Hq.  potassae  in  large  doses, 
arsenic,  iron,  and  iodine,  forms  the  most 
appropriate  treatment,  together  with  strict 
regimen.  Alfred  Wellett. 

LIPS,  Diseases  of  the.  — Malformations 
of  the  lips  are  described  under  Cheek, 
Fissure  of  the  ;  Hare-Lip  ;  N^vus. 

I.  Cracked  lip,  though  usually  the  re- 
sult of  dyspepsia  or  local  irritation,  may 
owe  its  origin  to  scrofula  or  syphihs.  The 
simple  variety  is  generally  seated  in  the 
centre  of  the  lower  lip.  There  is  Uttle,  if 
any,  induration ;  the  mucous  membrane 
around  may  be  more  or  less  chapped.  In 
slight  cases  no  treatment  is  required,  but  if 
the  fissure  is  obstinate  it  should  be  touched 
with  lunar  caustic,  or  anointed  with  some 
mild  mercurial  preparation.  Healing  may 
be  hastened  by  checking  the  action  of  the 
labial  muscles,  by  means  of  a  piece  of 
strapping  passed  below  the  lip  from  cheek 

j  to  cheek. 

II.  Ulcers  of  the  Lip. — {a)  Simple 
'  follicular  ulcers  are  i&requently  associated 
j  with  disordered  digestion.     They  are  rarely 

larger  than  grape-seeds.     Their  edges  are 
steep  and  sharply  cut.     They  give  rise  to 
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smarting  pain,  whicli  is  increased  by  me- 
chanical or  chemical  irritation. 

Treatment. — Any  digestive  errors  are 
to  be  corrected  by  a  saline  purge  and  an 
alkaline -bitter  tonic  ;  and  the  ulcers  touched 
with  some  mineral  astringent. 

(&)  Syphilitic  ulcers  are  of  three  kinds  : 
(1)  the  primary  sore  or  chancre;  (2) 
secondary  fissures  and  mucous  tubercles; 
and  (3)  tertiary  serpiginous  sores. 

Hard  cha/ncre  may  be  acquired  in 
various  ways — e.g.  the  virus  may  be  con- 
veyed by  the  saliva,  or  by  the  secretion 
from  mucous  tubercles  on  the  lips  of  another 
person,  in  the  act  of  kissing ;  or  it  may  be 
carried  by  a  pipe,  drinking-glass,  or  tooth- 
brush. Occasionally,  inoculation  is  the  con- 
sequence of  lascivious  practices.  Infants 
may  be  infected  from  the  cracked  nipples 
of  wet  nurses  the  subjects  of  syphilis.  As 
a  rule,  the  chancre  is  less  indurated  than 
when  seated  on  the  genitals  ;  its  base  may 
be  purulent,  sloughy,  or  even  haemorrhagic. 
On  the  other  hand,  the  local  signs  may  be 
so  slight  that  the  patient  may  not  notice 
them.  The  lymphatic  glands  beneath  the 
jaw,  which  are  the  seat  of  indolent  bubo,  are 
affected  quite  early.  The  other  constitu- 
tional symptoms  are  not  long  in  making 
their  appearance.  It  is  difficult,  and  it  may 
be  impossible  in  the  early  stages,  to  dis- 
tinguish an  infective  from  a  non-infective 
chancre. 

Treatment.-The  ulcer  should  be  covered 
with  crystalline  iodoform  until  it  begins  to 
heal,  and  the  red  oxide  of  mercury  ointment 
then  be  applied. 

Mucous  tubercles  are  situated  at  the 
angles  of  the  mouth  and  on  the  inner 
surface  of  the  lips.  The  cracTcs  or  fissures 
of  congenital  syphilis  often  leave  indelible 
scars,  radiating  from  the  comers  of  the 
mouth. 

Treatment. — The  broken  surfaces  should 
be  brushed  over  with  a  solution  of  bi- 
chloride of  mercury,  ^  to  2  grains  to  the 
ounce. 

Tertiary  syphilitic  ulcers  begin  on  the 
cutaneous  surface,  generally  of  the  upper 
Hp.  They  are  often  coated  with  thick  foul 
scabs.  The  local  treatment  is  the  same  as 
for  the  primary  ulcerated  chancre. 

In  each  of  the  foregoing  varieties  of 
syphilitic  ulcer  the  constitutional  affection 
requires  systematic  treatment.  Strict  in- 
junctions should  be  given  to  the  patient  to 
guard  against  conveying  infection  to  others. 

(c)  Scrofulous  ulcers  consist  of  cracks 
or  fissures  :  not  rarely  the  muco-cutaneous 
surface  is  the  seat  of  eczema.  In  addition 
to  or  even  without  ulceration,  the  upper  lip 


may  be  permanently  swollen  from  soUd 
oedema,  the  result  of  chronic  inflamma- 
tion. The  lip  is  prominent  and  carried 
away  from  the  teeth.  This  is  known  as 
Strumous  lip. 

Treatment. — The  digestive  organs  must 
be  attended  to,  and  cod-liver  oil  and  iron 
administered.  The  fissures  and  eczematous 
patches  may  be  painted  with  a  mixture  of 
equal  parts  of  castor  oil  and  oxide  of  zinc, 
or  touched  lightly  with  nitrate  of  silver. 

{d)  Epithelioma  in  its  early  stages  re- 
sembles simple  warty  proHferation.  On 
section,  however,  it  will  be  found  that  in 
papilloma  there  is  no  invasion  of  the  cutis 
vera,  whereas  in  epithelioma  the  cutaneous 
and  subcutaneous  tissues  Eire  involved 
quite  early,  and  at  the  same  time  there  is 
induration  of  the  base  of  the  growth.  The 
disease  is  infinitely  rare  in  females.  It  is 
seldom  met  with  imder  thirty,  and,  like 
other  forms  of  cancer,  it  occurs  with  in- 
creasing frequency  as  age  advances.  With 
very  few  exceptions  the  lower  lip  is  the 
part  attacked.  The  rate  of  growth  and 
ulceration  varies  within  wide  limits.  At 
first  the  surface  is  merely  cracked,  or  irre- 
gular from  papillary  hypertrophy.  A  little 
later  it  is  covered  with  a  scab,  which  on 
being  removed  leaves  a  granular -looking 
sore.  On  squeezing  the  part  it  may  be 
possible  to  express  some  plugs  of  epithelium. 
As  the  destructive  process  advances,  the 
part  assumes  a  ragged,  ulcerated  appear- 
ance. The  submaxillary  glands  become 
involved,  and  the  gum  or  even  the  jaw 
may  be  implicated  in  the  growth. 

Diagnosis. — It  is  only  in  the  initial 
stages  that  a  doubt  can  arise  as  to  the 
nature  of  the  lesion. 

From  papilloma  it  is  told  by  its  tendency 
to  ulcerate  ;  by  the  induration  of  its  base  ; 
by  the  possibility  of  dislodging  epithelial- 
ceU  cylinders  ;  by  the  enlargement,  if  any, 
of  the  submaxillary  lymphatic  glands ; 
and  lastly,  in  many  cases,  by  the  duration 
of  the  disease. 

Epithelioma  is  more  commonly  mis- 
taken for  a  hard  chancre,  and  vice  versa  ; 
but  a  chancre  is  less  warty  or  otherwise 
irregular,  and  the  induration  is  more  uni- 
form and  circumscribed.  Again,  the  lym- 
phatic glands  are  affected  at  an  earlier  date 
in  chancre,  forming  indolent  bubo.  In  the 
majority  of  cases,  epithehoma  is  met  with 
later  in  life  than  labial  chancres,  which  are 
not  infrequent  in  women.  Corroborative 
evidence  will  be  furnished  by  the  absence 
or  presence  of  other  symptoms  of  syphilis, 
taken  together  with  the  known  duration 
of  the  affection.    When  once  the  skin  or 
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mucous  membrane  has  been  destroyed  by 
a  syphilitic  ulcer,  no  epithelium  is  found 
in  its  base,  whereas  in  epithelioma  it  is 
quite  plentiful. 

The  writer's  experience  leads  him  to 
conclude  that  no  great  reliance  can  be 
placed  on  the  results  of  microscopical  ex- 
amination of  scrapings  from  the  surface. 
It  is  quite  possible  to  mistake  the  tips  of 
hypertrophied  papillsB  for  ceU-globes. 

Treatment. — Nothing  short  of  complete 
removal  is  of  the  least  avail.  The  usual 
plan  of  operation  is  to  excise  the  growth 
with  the  entire  thickness  of  the  Hp,  by 
means  of  a  V-shaped  incision.  Care  must 
be  taken  that  the  cuts  are  made  quite  clear 
of  the  diseased  tissues,  otherwise  recurrence 
will  be  certain  and  speedy.  There  can  be 
no  doubt  that,  when  practised  early,  this 
plan  of  treatment  suffices  to  ejffect  a  per- 
manent cure  in  some  cases.  Even  when 
the  gum  or  jaw  is  deeply  invaded,  the 
surgeon  should  advise  an  operation  if  the 
whole  of  the  tumour  can  be  got  away,  and 
the  condition  of  any  infiltrated  cervical 
glands  is  such  as  to  allow  of  their  complete 
extirpation.  If  the  disease  is  left  to  itself 
there  is  but  one  termination — death,  and 
that  in  a  horribly  distressing  form ;  the 
patient  being  worn  out  by  absorption  of 
septic  matter  from  the  ulcerated  gangrenous 
tissues ;  by  repeated  attacks  of  heemor- 
rhage,  which  it  may  h&  difficult  to  arrest, 
and  by  the  passage  ot  decomposing  dis- 
charge into  the  stomach  and  lungs.  For  the 
more  serious  operations,  no  rule  can  be  laid 
down  with  regard  to  the  incisions  suitable 
to  aU  cases.  It  may  be  expedient  to  close 
the  gap  left  after  removal  of  the  mass  by 
means  of  a  plastic  operation.  The  direc- 
tions for  such  a  procedure  will  be  found 
under  Cheiloplasty.  It  may  be  added 
that  these  extensive  operations  are  the 
more  justifiable,  since  it  is  quite  exceptional 
for  the  viscera  to  be  affected  with  secondary 
growths.  It  is  surprising  what  little  de- 
formity is  left,  even  when  the  greater  part 
of  the  lip  has  been  excised. 

III.  Adenoma  of  the  lip  comraencea 
in  proliferation  of  the  glandular  epithehum. 
It  is  composed  of  tubes  and  acini,  the  latter 
predominating.  It  is  a  rare  affection,  and 
generally  slow  in  its  march.  The  inner 
surface  of  the  tumour,  which  is  covered 
with  mucous  membrane,  may  be  flattened 
by  pressure  against  the  teeth  and  gums, 
whilst  the  outer  surface  presents  a  uniform 
swelling  under  the  skin.  In  addition  to  the 
glandular  structure  there  may  be  a  con- 
siderable quantity  of  fibrous  and  mucous 
tissue ;  in  fact,  these  growths  bear  a  strong 


resemblance  to  the  mixed  tumours  of  the 
parotid.  In  one  case  the  growth  contained  a 
nodule  of  bone.  Occasionally  they  are  cystic. 
Treatment.  —  If  possible  the  tumour 
should  be  enucleated  without  dividing  the 
lip.  The  best  plan  is  to  make  a  free  in- 
cision over  the  inner  surface  of  the  sweUing. 

IV.  Labial  cysts  arise  for  the  most  part 
firom  distension  of  mucous  foUicles,  but 
there  may  be  free  cyst-formation,  possibly 
from  dilatation  of  lymphatic  spaces.  They 
can  generally  be  seen  projecting  beneath 
the  mucous  membrane  as  semi-transparent 
vesicles,  as  if  a  white  grape  were  embedded 
in  the  tissues  of  the  Hp.  The  contents  are 
usually  viscid,  and  are  either  colourless  or 
yellowish. 

Treatment. — If  small,  the  entire  cyst 
may  be  removed ;  but,  rather  than  damage 
the  surrounding  structures,  it  is  better  to 
excise  a  portion  of  the  cyst -wall.  In  the 
latter  case  to  prevent  refilling,  the  inner 
surface  should  then  be  rubbed  with  solid 
silver  nitrate  or  brushed  over  with  strong 
nitric  acid. 

V.  Herpes  lahialis  is  commonly  seen 
as  a  crop  of  vesicles  at  the  junction  of  the 
skin  and  mucous  membrane.    See  Herpes. 

VI.  Pigmentation  of  the  mucous  mem- 
brane of  the  Up  occurs  as  patches  in  Addi- 
son's disease.    It  is  of  no  surgical  import. 

VII.  Aneurism  by  anastomosis  of  the 
facial  artery  and  its  branches  may  involve 
the  lip.    See  Cirsoid  Aneurism. 

Augustus  J.  Pepper. 

LISTER'S  SPLINT  for  excision  of  the 
wrist  is  an  anterior  forearm  splint,  with  a 
cork  pad  at  one  end  for  the  hand  to  rest 
upon  with  the  wrist  extended  and  the 
fingers  slightly  bent,  and  a  cork  ledge 
projecting  on  the  radial  side  for  the  thumb 
to  rest  upon. 

LISTON'S  LONG  SPLINT  is  a  wooden 
splint,  reaching  from  the  axilla  to  six  inches 
beyond  the  sole  of  the  foot.  It  has  two 
notches  at  the  distal  end  so  as  to  give  the 
ankle  bandage  a  firmer  grip  of  the  splint, 
and  two  holes  at  the  other  end  for  the 
perineal  band  to  be  attached  to.  The  middle 
of  the  band  should  be  accurately  adjusted 
over  the  ischial  tuberosity,  and  its  two 
ends  should  be  carried,  one  in  front  o^ 
the  groin  and  the  other  behind  the  buttock, 
to  the  holes  in  the  axillary  end  of  the 
splint.  Extension  should  be  made  by 
pulling  on  the  foot  and  the  lower  end  of 
the  splint,  and  then  the  ends  of  the  perineal 
band  should  be  tied  together  to  maintain 
the  extension.  Bilton  Pollard. 
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LITHOTOMY.  —  This  and  the  next 
article  deal  simply  with  the  surgical  treat- 
ment of  stone  in  the  bladder  by  operation 
— the  varieties,  the  obstacles  and  dangers 
met  with,  the  results,  and  the  apphcability 
of  each  method  of  proceeding.  For  the 
symptoms,  diagnosis,  and  medical  treat- 
ment of  stone,  see  Stone  in  the  Bladder. 
The  writer  has  not  attempted  to  treat  the 
subject  exhaustively;  he  has  been  com- 
pelled to  omit  many  references  to  autho- 
rities, and  even  to  leave  unnoticed  varieties 
of  instruments  and  operative  measures 
which  are  now  but  seldom  used  or  adopted. 
He  has  rather  aimed  at  giving,  in  a  concise 
and  practical  manner,  his  own  reflections 
on  lithotomy  and  lithotrity,  formed  after 
a  fairly  long  and  full  experience  extending 
to  just  300  cases  of  operation  in  his  own 
practice,  and  probably  as  many  more  in 
that  of  his  colleagues  and  friends. 

Not  all  patients  who  have  stone  in  the 
bladder  should  be  advised  to  submit  to 
operation.  Some  suffer  so  little  from  the 
presence  of  even  a  very  large  stone,  that 
it  would  be  wrong  to  place  their  lives  in 
danger  by  resorting  to  lithotomy;  while 
some  others  are  unfit  for  any  operation 
because  of  the  presence  of  serious  organic 
disease,  urinary  or  otherwise.  Let  it  now, 
however,  be  assumed  that,  after  due  con- 
sideration, a  patient  is  about  to  undergo  an 
operation. 

Lateral  Lithotomy  in  the  Adult. — 
The  instruments  required  are,  or  ought  to  be, 
few.  Staffs,  a  knife,  Prichard's  anklets,  for- 
ceps, scoops,  a  sound  or  searcher,  possibly 
a  blunt  gorget,  a  drainage-tube,  a  tampon, 
and  a  syringe,  are  all  that  can  be  required. 

The  staff  should  be  of  moderate  rather 
than  of  full  size  (the  former  is  just  as  easy 
to  find,  and  does  not  oppose  the  introduction 
of  the  finger  so  much  as  a  large  one),  with 
not  too  long  a  curve  or  too  sharp  a  point, 
for  fear  of  injuring  or  even  perforating  the 
posterior  wall  of  a  contracted  bladder  ;  the 
lateral  groove  should  be  wide  rather  than 
deep,  and  extend  to  and  end  abruptly  at 
a  quarter  of  an  inch  from  the  end.  The 
knife  usually  sold  as  Liston's  is  the  best 
shape,  with  the  back  nearly  straight,  of  a 
good  width,  the  cutting  edge  terminating  an 
inch  and  a  quarter  from  its  point ;  the  blade 
three,  and  the  handle  four,  inches  in  length. 
The  forceps  should  be  always  straight — 
curved  are  unnecessary  and  inefficient — the 
blades  sufficiently  hollowed  that  they  will 
hold  a  stone  fairly  by  their  surfaces  and 
not  merely  by  two  points,  and  yet  not  so 
hollowed  as  that  the  tips  of  the  blades 
would  be  likely  to  break  the  stone  if  only 


half-grasped  ;  the  inside  of  the  blades  should 
be  roughened,  or,  what  is  better,  lined  with 
linen,  which  diminishes  the  risk  of  breaking 
the  stone.  The  scoops  usually  sold  are  of 
little  use ;  they  should  not  be  double-endedi 
but  firmly  fixed  in  a  good-sized  bone  or 
wood  handle,  of  various  sizes,  and  well 
curved,  so  that  if  a  stone  or  piece  of  stone 
is  fairly  engaged  in  one,  it  can  be  withdrawn 
by  a  combination  of  traction  and  leverage. 
The  gorget  can  seldom  be  needed ;  for  up- 
wards of  thirty  years  it  has  scarcely  ever 
been  used  in  Norwich,  and  now  the  hospital 
does  not  possess  one.  Cases  frequently  occur 
in  which  the  finger  cannot  reach  the  bladder ; 
but  the  forceps  will  always  readily  enter  it 
and  will  act  as  the  best  dilator.  A  tube  of 
some  kind  to  secure,  after  the  operation, 
perfect  drainage  and  repose  of  the  bladder 
is  of  infinite  advantage.  It  is  usually  made 
of  gum- elastic  material,  but  many  years 
ago  the  MTiter  suggested  the  use  of  a  double 
Sliver  canula,  sheathed  so  that  it  can  be 
drawn  out  according  to  the  distance  of  the 
bladder  from  the  surface  ;  it  should  be  about 
the  size  of  No.  18  catheter,  with  a  well- 
bevelled  end  and  numerous  small  holes  for 
about  an  inch.  These  small  apertures  are 
better  than  one  or  two  larger  ones,  because 
if  the  tube  has  to  be  retained  several  days, 
the  swelling  of  the  wound's  surface  may 
cause  the  granulations  to  bulge  into  these 
apertures  and  make  its  withdrawal  painful, 
and  even  cause  a  little  bleeding. 

No  special  preparation  of  the  patient  is 
called  for  beyond  a  judicious  diet  for  a  few 
days,  a  mild  laxative  if  necessary,  and  an 
enema  shortly  before  the  hour  of  operation. 
The  table  for  the  patient  and  the  chair  for 
the  surgeon  should  be  of  such  relative  heights, 
that  the  latter  can  easily  proceed  without 
having  to  raise  his  hand  and  arm  uncom- 
fortably. 

T\TiLle  the  anaesthetic  is  being  adminis- 
tered, the  anklets  may  be  adjusted.  The 
two  assistants  who  support  the  legs  must  be 
mindful  of  their  duties,  which  are,  to  keep 
the  patient  in  a  straight  and  immovable 
position,  with  his  thighs  well  flexed  on  the 
body  and  the  knees  symmetrically  separated. 
This  is  best  done  by  folding  one  arm  over  the 
patient's  knee,  with  the  forearm  and  hand 
along  the  inner  side  of  the  leg,  the  other 
hand  supporting  the  foot,  but  ready  at  any 
moment  to  assist  the  operator  if  required. 
The  staff  may  be  introduced  either  before 
or  after  the  anklets  are  locked ;  if  before, 
care  must  be  taken  that  it  is  not  driven  in 
upon  the  bladder  during  the  rough  move- 
ments of  flexing  the  legs.  The  presence  of 
a  stone  will  be  verified  by  the  staff ;  if  any 


Lithotomy 


935 


doubt  on  this  point  is  felt,  a  sound  should 
be  substituted  and  a  proper  search  made, 
and  if  still  the  stone  cannot  be  detected,  the 
operation  must  be  postponed.  This,  how- 
ever, will  very  seldom  happen ;  in  several 
hundred  operations  the  writer  has  only  once 
known  it  occiu*,  and  that  was  in  the  practice 
of  Mr.  Liston.  The  patient,  a  fat,  elderly 
man,  with  an  enlarged  prostate,  had  twice 
been  removed  from  the  table  ;  on  the  third 
attempt,  although  the  stone  had  been  felt 
the  day  before  with  the  sound,  the  staff  did 
not  strike  it  at  the  time  of  operation.  "When 
the  bladder  was  opened  and  the  forceps  were 
introduced,  still  no  stone  could  be  felt ;  there 
was  free  bleeding,  and  a  clot  was  entangled 
in  the  blades  of  the  forceps,  and  in  this  clot 
were  two  small  stones  which  had  been  un- 
consciously removed.  The  position  of  the 
staff  is  a  matter  of  importance  :  instead  of 
keeping  its  handle  perpendicular,  the  staff- 
holder  should  incline  his  hand  considerably 
towards  the  patient's  abdomen,  and  gently 
push  the  convexity  of  the  staff  towards  the 
perineimi.  The  effect  of  this,  as  verified 
by  dissection,  is  to  bring  the  membranous 
urethra  sHghtly  nearer  to  and  almost  pa- 
rallel with  the  surface  of  the  perineum  ;  the 
groove  is  more  easily  reached,  the  operator 
has  no  inducement  to  open  the  urethra  too 
far  forwards,  and  the  bulb  and  its  artery  will 
probably  escape  being  cut.  The  end  of  the 
staff  need  not,  by  this  plan,  be  withdrawn 
from  the  bladder ;  but  if  it  were,  it  would 
be  immediately  replaced  when  the  staff  is 
brought  into  the  perpendicular  position  and 
hooked  firmly  under  the  pubic  arch,  before 
the  deep  incisions  are  made. 

Before  commencing  the  operation,  the 
finger  is  passed  into  the  rectum  to  ascertain 
that  it  is  em^Dty,  to  note  the  size  of  the  pros- 
tate, and  to  secure  the  proper  position  of  the 
staff.  The  fii-st  incision  should  be  about  three 
inches  in  length  or  more,  according  to  the 
estimated  size  of  the  stone  and  of  the  pros- 
tate ;  the  freer  the  incision,  the  easier  it  is  to 
bury  the  knuckles  in  it  and  reach  a  deeply- 
placed  bladder.  The  knife  is  entered  perpen- 
dicularly rather  more  than  an  inch  above 
the  anus,  and  ahttle  to  the  proper  left  of  the 
middle  line ;  this  first  puncture  should  be 
of  some  depth,  but  not  deep  enough  to  touch 
the  staff :  should  it  do  so,  it  may  be  assumed 
that  the  urethra  has  been  opened  too  far 
forward,  and  free  bleeding  may  be  the  need- 
less result.  The  direction  of  the  incision 
should  be  well  towards  the  tuberosity  of  the 
ischium — nearer,  that  is,  to  it  than  to  the 
anus.  The  left  forefinger  is  then  pressed 
deeply  along  the  upper  angle  of  the  wound, 
and  the   staff'  felt  for ;  it   can  always  be 


found,  but  it  is  not  easy  to  place  the  finger- 
nail on  the  edge  of  the  groove.  This  woiild 
require  a  good  deal  of  rotation  of  the 
hand,  and  the  uncut  tissues  prevent  it ; 
it  will  suffice  if  it  rests  fairly  on  the  staff. 
The  surgeon,  keeping  his  eye  on  the 
latter,  will  slip  the  knife  along  the  back  of 
the  finger  and  will  easily  find  the  groove  ; 
if  there  is  any  difficulty,  the  knife  is  not 
to  be  at  once  carried  deeper,  but  its  point 
should  be  moved  laterally,  without  cutting, 
when  it  will  probably  be  found  to  touch  the 
staff  on  one  side  or  other,  and  the  groove 
will  be  quickly  entered.  This  being  done, 
the  staff  is  raised  into  the  perpendicular 
position  and  hooked  firmly  up  against  the 
pubic  arch,  as  before  mentioned,  the  knife  fol- 
lowing it,  and  then  being  pushed  cautiously 
along  quite  to  the  end  of  the  groove  in  the 
bladder.  Young  operators  sometimes  find 
this  a  little  awkward ;  they  are  so  strongly 
cautioned  against  allowing  the  knife  to 
leave  the  staff  that  they  direct  it  upwards, 
and  its  point,  impinging  against  the  metal, 
will  not  readily  glide  along  ;  it  is  only  neces- 
sary to  raise  the  hand  a  little  to  make  it 
shp  forwards.  The  beginner  should  prac- 
tise this  before  operating,  and  the  proper 
adaptation  of  the  knife  and  staff  will  soon 
be  acquired. 

The  next  step  is  one  of  delicacy  and 
importance.  It  is  useless  to  withdraw 
the  knife  in  the  same  line  as  it  entered, 
unless  the  stone  is  very  small ;  some  divi- 
sion of  the  prostate  and  neck  of  the  bladder 
is  necessary,  and  it  is  now  to  be  made  by 
a  draw-cut.  The  knife,  with  its  edge  well 
lateraHsed,  is  to  be  pressed  gently  but 
steadily  downwards  and  outwards  as  it  is 
withdrawn,  the  pressure  diminishing  by 
degrees  to  nothing  as  the  external  wound 
is  reached.  Only  experience  can  guide  one 
aright  at  this  stage.  Those  who  prefer  a 
free  incision,  with  its  risks  of  hsemorrhage 
and  extravasation  of  blood  or  uriue,  will 
use  more  pressure  ;  and  those  who  prefer  a 
small  incision,  with  the  certainty  of  lacera- 
tion, will  use  less:  the  safe  course  is  the 
medium  one. 

The  left  index  finger  is  now  passed  along 
the  groove  into  the  bladder,  and  the  staff  is 
withdrawn.  The  depth  of  the  bladder,  the 
size  and  position  of  the  stone,  and  the  ex- 
tent of  the  deeper  part  of  the  wound  are 
ascertained.  The  finger  is  to  be  used  to 
dilate  the  neck  of  the  bladder  in  all  direc- 
tions, employing  pretty  strong  pressure  in 
doing  it,  and  so  malving  a  smooth  path  for 
the  entry  of  the  forceps  and  for  the  further 
dilatation  of  the  vesical  orifice.  Martiaeau 
and  Liston  laid  great  stress  on  this  dHata- 
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tion  by  the  finger.  Having  ascertained  the 
size  of  the  stone,  the  surgeon  selects  the 
forceps,  taking  care  not  to  fall  into  the  mis- 
take of  using  too  small  a  pair ;  he  passes 
them  along  the  upper  or  dorsal  surface  of 
the  finger,  withdrawing  the  latter  as  the 
forceps  enter.  The  blades  should  be  fully 
introduced  before  opening  them — this  is 
done  slowly  and  in  a  lateral  direction — then, 
by  giving  a  quarter  turn  to  the  handles,  one 
blade  is  made  to  sweep  round  to  the  lower 
fundus  of  the  bladder,  and  by  this  man- 
oeuvre the  stone  will  almost  certainly  be 
caught.  If  it  is  not,  the  process  will  be  re- 
peated, and,  if  there  is  still  a  difficulty,  the 
surgeon  will  ascertain  if  he  has  not  passed 
over  the  stone,  which  is  not  infrequently 
found  close  behind  the  prostate  and  beneath 
the  forceps  ;  if  this  be  so,  he  will  withdraw 
them  shghtly,  elevate  the  handles,  and  re- 
peat the  rotatory  movement.  Sometimes, 
though  rarely,  the  stone  is  entangled  or 
held  by  irregular  contraction  of  the  bladder 
at  the  upper  fundus,  in  which  case  the 
handles  should  be  lowered  and  the  blades 
directed  upwards,  while  an  assistant  makes 
firm  pressure  above  the  pubes.  The  large 
size  of  the  stone  sometimes  makes  it  diffi- 
cult to  grasp  it ;  in  this  case  the  operator 
will  withdraw  the  forceps,  perhaps  take  a 
larger  pair,  and  having  ascertaiaed  with  his 
finger  the  exact  position  of  the  stone,  he 
will  introduce  them  so  that  the  tips  of  the 
blades  impinge  on  it ;  then  by  slowly  open- 
ing them  they  will  be  foimd  to  ghde  over 
each  side  of  the  stone,  and  a  good  hold  is 
obtained. 

All  these  manoeuvres  are  to  be  slowly 
and  gently  conducted,  and  there  should 
be  no  wild  '  digs '  at  the  stone  or  sudden 
alterations  of  method.  The  extraction 
should  be  deUberate  and  steady,  the  direc- 
tion somewhat  downwards,  the  blades  and 
handles  of  the  forceps  kept  in  a  vertical 
position,  and  no  rotation  made  as  the  stone 
advances,  for  fear  of  injuring  the  prostate 
and  neck  of  the  bladder.  Should  there  be 
much  resistance  and  no  sense  of  gradual 
yielding,  the  surgeon  will  ask  himself  the 
question  whether  this  is  due  to  an  insuffi- 
cient opening,  or  to  the  projection  of  the 
ends  of  an  oval  stone  laterally  beyond  the 
blades.  This  latter  may  be  known  by  ob- 
serving that  the  bladder  is  brought  bodily 
down,  so  that  the  prostate,  which  is  pro- 
bably large,  is  visible  near  the  external 
wound;  in  this  case,  the  stone  must  be 
liberated,  the  finger  again  introduced,  and  a 
fresh  hold  taken.  If  the  obstruction  is  due 
to  a  large  stone  and  too  small  a  wound,  the 
latter  is  to  be  enlarged  in  the  direction  of  j 


the  first  incision ;  this,  in  the  opinion  of  the 
writer,  is  preferable  to  making  a  division  of 
the  neck  of  the  bladder  on  the  opposite  side, 
and  preferable,  too,  to  using  undue  traction 
force.  The  stone  being  removed,  the  bladder 
is  again  fully  examined  with  the  finger,  and 
if  necessary  with  a  searcher,  to  see  if  an- 
other calculus  or  piece  of  one  remains  ;  any 
bleeding  vessels  are  to  be  tied,  or  the  wound 
plugged,  as  wiU  presently  be  described. 
The  silver  tube  is  introduced  and  secured 
by  tapes  and  a  bandage  roimd  the  body,  a 
morphia  suppository  put  into  the  rectum, 
and  the  patient  placed  in  bed  with  hot 
bottles  to  his  feet. 

The  after-treatment  is  very  simple.  The 
bed  should  be  a  firm  hair-mattress,  pro- 
tected by  a  waterproof,  and  plenty  of  old 
sheets  cut  into  squares  for  frequent  removal ; 
a  rope  and  cross-bar  should  be  arranged 
above,  so  that  with  his  hands  the  patient 
can  raise  his  hips  without  undue  exertion. 
His  knees  are  to  be  supported  by  separate 
pillows,  with  an  interval  between  them,  so 
that  the  light  is  not  obstructed  and  the 
tube  can  easily  be  got  at.  This  must  be 
kept  fi:ee,  by  a  feather  or  a  small  sponge  on 
a  wire,  so  that  the  urine  shall  easily  pass, 
and  clots  be  removed  if  necessary.  The 
secretion  of  urine  is  often  scanty  for  the 
first  twelve  or  twenty-four  hours,  and  then 
it  flows  freely  ;  if  it  ceases,  and  the  patient 
is  in  pain,  the  tube  should  be  gently  pushed 
a  little  further  in,  or  a  flexible  catheter  may 
be  passed  through  it  into  the  bladder.  In 
ordinary  cases  the  tube  may  be  withdrawn 
in  thirty-six  hours,  but  if  the  prostate  is 
large  or  if  the  patient  had  been  compelled 
to  use  the  catheter  previously,  it  will  be 
right  to  retain  it  three  or  four  days  or  more ; 
and  even  then  it  will,  in  the  cases  just 
mentioned,  be  requisite  for  the  nurse  or 
surgeon  to  draw  off  the  urine  by  passing  a 
catheter  through  the  wound  as  often  as  may 
be  necessary,  until  its  use  by  the  urethra  is 
resumed.  If  the  urine  is  alkaline  and  acrid, 
the  skin  of  the  perineum  and  nates  is  apt 
to  be  excoriated,  especially  in  the  aged  and 
feeble  ;  and  this  is  to  be  guarded  against  by 
frequent  washing  and  change  of  bed  linen, 
and  by  the  fi*ee  appHcation  of  zinc  ointment. 
In  these  cases,  much  benefit  will  accrue 
from  washing  out  the  bladder  with  Condy 
and  water  or  boracic  water,  twice  or  thrice 
daily ;  the  deposit  of  phosphates,  which  coats 
the  surface  of  the  wound  and  may  lead  even 
to  phosphatic  concretion  and  recurrent 
stone,  is  thereby  lessened,  and  the  cystitis 
is  greatly  alleviated.  The  diet  should  be 
simple  and  good ;  a  mild  aperient  may  be 
taken  on  the  third  day,  and,  if  requisite,  it 
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should  be  aided  by  a  simple  enema.  The 
urine  generally  begins  to  flow  by  the  urethra 
between  the  end  of  the  first  and  second 
week,  depending  somewhat  on  the  size  of 
the  stone  and  the  condition  of  the  patient ; 
and  the  external  wound  is  generally  healed, 
and  the  cure  complete,  within  the  month. 

The  Obstacles  met  with  in  lithotomy  are 
chiefly  due  to — 1,  the  large  size  of  the  stone ; 
2,  enlarged  prostate;  3,  breakage  of  the 
stone  ;  4,  encysted  stone.  (1)  The  mode  of 
dealing  with  large  stones  has  already  been 
briefly  described.  In  these  days  of  anaes- 
thetics, stones  of  such  magnitude  as  are 
described  in  the  Medico-Chirurgical  Tran- 
sactions, vol.  xi.,  are  not  likely  to  be 
met  with.  The  largest  in  the  Norwich 
Hospital  weighed  nearly  thirteen  ounces, 
and  the  surgeon  failed  to  extract  it.  There 
is,  however,  a  stone  in  the  hospital  museum 
which  weighed  nearly  fifteen  ounces;  it 
was  successfully  removed  by  Mr.  Harmer  in 
1746,  assisted  by  Benjamin  Gooch,  who,  in 
describing  the  operation,  says :  '  I  divided 
the  parts  occasionally  as  he  continued  to 
make  a  gentle  extraction.'  This  sentence 
describes  pithily  the  best  mode  of  removing 
stones  of  large  size ;  it  means  practically 
a  judicious  combination  of  dilatation  and 
cutting,  and  probably  some  rupture  of  tis- 
sues. It  is  far  better  than  attempting  to 
break  a  hard  compact  stone,  by  which 
serious  injury  to  and  sloughing  of  the  soft 
parts  are  likely  to  be  produced.  In  the 
present  day,  however,  it  is  probable  that 
stones  weighing  upwards  of  three  ounces 
will  be  dealt  with  by  the  improved  method 
of  supra-pubic  lithotomy. 

(2)  Enlarged  prostate,  undoubtedly,  is 
sometimes  a  serious  obstacle  in  lithotomy, 
and  if  it  is  combined  with  a  full-sized  stone 
the  difficulty  is  very  considerable.  The  blad- 
der is  probably  beyond  reach,  and  the  size 
and  position  of  the  stone  cannot  be  accu- 
rately known.  Still,  the  finger  will  reach 
well  into  the  prostatic  urethra  ;  the  knife  has 
already  made  a  free  incision,  and  the  forceps 
will  readily  pass  in.  It  is  in  the  extraction 
that  the  trouble  lies ;  the  rigid  prostate 
will  not  easily  dilate,  and  if  the  stone  is  of 
any  magnitude,  there  is  certain  to  be  some 
yielding  of  tissue.  This  rupture  always  takes 
place  below,  at  the  thinnest  part,  so  that, 
when  the  wound  is  examined  after  the  ex- 
traction of  the  stone,  the  gland  seems  to  be, 
and  indeed  is,  separated  into  two  lateral 
lobes.  If  the  median  portion  projects 
prominently  into  the  bladder,  it  may  get 
entangled  in  the  forceps  and  be  torn  ofif, 
or  a  fibrous  tumour  in  one  or  other  lobe 
may  be  forced  out  by  the  stone  as  it  passes. 


This  accident  has  been  deemed  by  some 
surgeons  as  of  no  disadvantage,  but  it  is 
probable  that  a  careful  examination  of  the 
subsequent  condition  of  such  patients  would 
show  that,  although  it  may  not  have  en- 
dangered life,  it  has  not  infrequently  been 
followed  by  partial  inability  to  retain  urine. 

(3)  The  breaking  of  the  stone  in  the  for- 
ceps has  two  disadvantages :  it  makes  the 
repeated  use  of  instruments  necessary,  and, 
what  is  of  more  importance,  it  entails  the 
risk  of  leaving  a  fragment  behind.  The 
same  may  be  said  when  there  are  a  number 
of  small  stones.  Nothing  requires  more  de- 
liberate care  and  perseverance  on  the  part 
of  the  surgeon  than  the  entire  clearance 
of  the  bladder  under  these  circumstances : 
small  fragments,  or  small  stones,  are  apt  to 
be  surrounded  by  clots  or  viscid  mucus,  or 
to  get  into  the  recesses  of  the  mucous  mem- 
brane, and  are  not  easily  detected  by  the 
searcher  or  even  by  the  finger.  Frequent 
syringing  with  a  Higginson's  enema  and  a 
small  flexible  tube,  so  as  to  search  every 
part  of  the  bladder  and  allow  of  a  free 
return  stream,  and  the  careful  exploration 
with  the  sound  and  finger,  are  all  that 
can  be  done ;  but  the  case  should  be  nar- 
rowly watched  after  the  operation,  and  if, 
within  two  or  three  weeks,  the  patient 
should  complain  of  pain  when  the  bladder 
contracts,  a  sound  should  be  used.  If  a 
small  piece  of  stone  is  detected,  an  attempt 
may  be  made  to  extract  it  by  means  of 
long  slender  forceps  through  the  wound ;  or 
the  latter  may  be  dilated  with  the  finger, 
and  forceps  of  adequate  size  used ;  or,  what 
perhaps  is  a  better  plan,  the  wound  may  be 
allowed  almost  to  heal,  and  a  Hthotrite  be 
applied  to  complete  the  cure.  Eecurrence  of 
stone  within  two  years  almost  always  means 
that  a  fragment  has  been  left  after  the 
operation.  No  greater  disappointment  than 
this,  both  to  the  surgeon  and  the  patient, 
can  happen.  No  one,  probably,  has  cut 
fifty  patients  without  having  to  admit  and 
lament  its  occurrence,  but  it  is  especially 
liable  to  occur  to  the  inexperienced. 

(4)  The  stone  may  be  encysted,  and  this 
constitutes  a  very  dangerous  and  puzzling 
obstacle.  Fortunately  it  is  rare,  but  the 
writer  has  met  with  at  least  six  or  eight 
instances.  Each  case  will  present  peculiar 
features ;  no  rule  for  general  adoption  can 
be  laid  down,  and  the  surgeon  must  decide, 
at  the  moment,  how  to  attempt  to  remove 
the  stone,  and  how  far  to  persist  in  such  at- 
tempts and  when  to  desist.  Sometimes,  one 
or  more  stones  are  lying  fi:ee  in  the  bladder 
and  can  be  easily  removed,  and  then  the 
finger,  in  making  a  thorough  exploration, 
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feels  the  point  of  one  that  is  hidden  in  a 
sac  or  cyst.  Possibly,  the  surgeon  may 
succeed  in  dilating  the  mouth  of  the  sac 
with  his  finger,  and  possibly,  also,  he  may 
be  able  with  forceps  or,  more  likely,  with 
a  long  narrow  scoop  curved  almost  to  a 
right  angle,  to  dislodge  and  remove  it.  This 
manoeuvre  will  only  occasionally  succeed, 
however,  and  it  will  be  prudent  to  leave 
the  stone  embedded,  in  which  case  all  that 
can  be  done  will,  be  to  remove,  with  the 
lithotrite,  from  time  to  time  projecting 
massesof  phosphates,  which  are  sure  to  grow 
up  into  the  cavity  of  the  bladder.  In  this 
way  the  patient's  comfort  may  be  promoted 
for  a  time,  but  ultimately  he  wiU  sink  from 
cystitis. 

The  Dangers  of  Lithotomy  are — 1, 
haemorrhage ;  2,  wound  of  the  rectum ; 
3,  perforation  of  the  bladder.  (1)  Haemor- 
rhage is  either  primary  or  secondary ;  that 
which  comes  from  the  transverse  artery  of 
the  perineum  or  any  other,  in  the  first  in- 
cisions, may  be  disregarded  at  the  moment ; 
it  generally  ceases  as  the  further  steps  of 
the  operation  proceed,  and  the  vessel  can 
be  tied  when  it  is  concluded.  The  artery 
of  the  bulb  should  not  be  cut,  but  it  fi'e- 
quently  is,  especially  by  beginners,  who 
are  naturally  anxious  to  reach  the  staff, 
and  who  make  then-  incisions  too  far  for- 
ward ;  it  is  not  easy  to  place  a  ligature  on 
it,  but  pressure-forceps  wiU  control  it,  and 
may  be  left  on  for  a  day  or  two.  Deeper 
sources  of  arterial  haemorrhage,  and  that 
which  comes  from  enlarged  haemorrhoidal 
or  prostatic  veins,  must  be  dealt  vrith 
by  the  plug,  either  the  air-tampon  of 
Buckston  Browne  fully  introduced  and 
moderately  distended,  or  by  long  strips  of 
dry  lint  pushed  with  a  blunt  instrument 
deeply  all  round  the  silver  tube.  The  end  of 
each  piece  is  left  hanging  from  the  wound, 
and  so  placed  and  noted  that,  when  the 
time  comes  for  removing  the  plug,  the  last 
piece  which  was  put  in  may  be  the  first 
withdrawn.  The  wound,  however,  should 
be  plugged  with  reluctance,  it  is  always 
an  evil ;  it  offers  some  obstacle  to  the  free 
escape  of  urine  and  serous  discharge,  leads 
to  ecchymosis  around  the  base  of  the 
bladder  and  in  the  pelvic  cellular  tissue, 
and  presses,  sometimes  injuriously,  on  the 
neighbouring  soft  parts.  Before  resorting 
to  it,  ice  may  be  applied  to  the  perineum 
and  cold  water  injected  into  the  bladder, 
and  the  case  watched  for  a  short  time. 
Should,  however,  the  loss  of  blood  continue 
actively,  and  particularly  if  it  should  re- 
commence after  an  hour  or  two,  when  the 
patient  is  warm  in  bed  with  reaction  fully 


established,  and  if  it  be  accompanied  by 
vesical  tenesmus  and  the  forcible  expulsion 
of  clots,  the  case  must  be  resolutely  dealt 
with  at  once.  The  patient  should  be  brought 
to  the  edge  of  the  bed  in  a  good  light,  the 
tube  removed  and  cleansed,  the  finger  in- 
troduced into  the  bladder  and  coagula  re- 
moved as  far  as  possible ;  and  then  the  tube 
is  to  be  replaced  and  a  fresh  plug  or  tampon 
introduced.  Secondary  haemorrhage  is  a 
much  more  serious  danger ;  it  may  come  on 
in  three  or  four  days  fi'om  the  softening  of  re- 
straining clot^or  in  one  or  two  weeks  from 
the  separation  of  sloughs.  It  sometimes  oc- 
curs without  pain  or  the  knowledge  of  the 
patient ;  sometimes,  it  begins  with  a  rigor 
and  the  expulsion  of  coagula,  with  strain- 
ing. At  first,  ice-bags  to  the  perineum  and 
above  the  pubes,  or  the  injection  of  cold 
water,  may  be  tried;  but  if  the  bleeding 
recurs  to  a  serious  amount,  the  re -inser- 
tion of  the  tube  and  plug,  thoroughly  and 
firmly  appUed,  is  chiefly  to  be  depended 
on.  Happily,  it  is  very  rare  to  meet  with  a 
death  from  haemorrhage,  however  near  to 
it  apparently  the  patient  may  be  brought. 

(2)  "Wound  of  the  rectum  may  occur  in 
various  ways.  Above  the  internal  sphincter 
the  ampulla  of  the  bowel  approaches  very 
near  to  the  membranous  urethra,  and  it 
may  easily  be  injured  if  the  knife  is  not 
sufficiently  lateralised  while  making  the 
deeper  incisions ;  or  sloughing  may  follow 
the  extraction  of  a  large  stone  some  time 
after  the  operation.  In  any  case  it  will  be 
right  to  do  nothing  for  a  time ;  nature  is 
often  competent  to  bring  about  a  complete 
cure  as  the  healing  goes  on.  If  not,  the 
perineal  wound  may  close  and  a  recto- 
urethral  fistula  wiU  remain,  and,  so  remain- 
ing, a  slight  exchange  of  the  fluid  contents 
of  either  canal  may  take  place  with  but 
little  attending  inconvenience.  Should  the 
perineal  wound  not  heal,  and  there  is  a 
free  communication  with  the  bowel  close 
above  the  sphincter,  the  latter  should  be 
divided  ;  but  this  wiU  seldom  be  required. 
Caustics  or  Paquelin's  cautery  carefully 
used  will  lead  to  contraction,  and  time  will 
aid  much. 

The  perineal  wound  may  be  slow  to 
heal,  either  through  injury  done  by  the 
forcible  extraction  of  a  large  stone,  or 
through  the  feeble  condition  of  the  patient 
leading  to  the  deposit  of  phosphatic  matter 
on  the  entire  surface  of  the  wound.  By 
degrees  this  coating  comes  away,  but  it 
sometimes  happens  that  little  cavities  may 
be  formed  in  or  near  the  prostate,  and  so 
the  complete  and  firm  healing  of  the  wound 
is  delayed.     It  may  even  happen  that  some 
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particles  of  this  pliosphatic  covering  may 
pass  into  the  bladder  or  remain  in  the 
prostate,  and  so  give  rise  to  future  trouble 
and  recurring  stone.  This  condition  of 
things  should  be  carefully  watched;  fre- 
quent syringing  through  the  wound  with 
boracic  or  acidulated  water  early  in  the 
case  will  tend  to  obviate  it,  and  remove  the 
incrustation  and  prevent  the  consequences 
named.  The  insertion  of  probes  coated 
with  nitrate  of  silver  or  the  wire  cautery 
will  expedite  the  heaUng  of  a  clean  sinus, 
but,  here  again,  time  and  the  restoration  of 
the  patient's  strength  are  important  aids  to 
full  recovery. 

(3)  Perforation  of  the  bladder  is  an 
accident  which  can  rarely  happen.  It  may 
occur  in  a  contracted  bladder  with  a  staff 
having  too  long  a  curve  and  too  pointed  an 
end,  and  especially  if  the  surgeon,  taking 
the  staff  in  his  left  hand,  pulls  it  somewhat 
towards  himself  as  some  surgeons  do  who 
use  the  gorget ;  the  knife  can  never  injure 
the  bladder  if  its  point  is  carefully  kept 
within  the  groove.  The  accident  is  pro- 
bably not  suspected  at  the  time,  but  rapid 
and  overwhelming  peritonitis  quickly  sets 
in,  and  the  misfortune  is  only  discovered 
at  the  autopsy. 

The  Causes  of  Death  after  Lithotomy 
are  various — shock  and  exhaustion ;  sup- 
pression of  urine  and  kidney  disease ; 
phlebitis  and  pyaemia;  and  extravasation 
of  urine.  The  last  was  considered,  by  the 
older  surgeons,  to  be  by  far  the  most  frequent 
of  the  fatal  effects  of  lithotomy.  At  the 
present  time  this  is  by  no  means  admitted 
to  be  the  case ;  it  is  probable  that,  with 
the  advance  of  pathological  knowledge,  the 
causes  of  death  which  used  to  be  attributed 
to  infiltration  of  urine  are  now  recognised 
to  be  due  to  other  conditions.  When  it 
does  occur  it  may  be  looked  for  about  the 
third  or  fourth  day  or  later;  it  is  often 
insidious  in  its  approach ;  there  may  or 
may  not  be  a  rigor,  Httle  or  no  pain,  pro- 
bably some  tenderness  of  the  lower  abdo- 
men ;  dry  tongue,  fever,  anorexia,  hiccup, 
exhaustion,  and  death.  Sometimes  it  is 
accompanied  by  tympanitic  distension  and 
j)eritonitis,  and  sometimes,  too,  its  progress 
is  milder  and  the  condition  ends,  not  ne- 
cessarily in  death,  but  in  pelvic  abscess, 
which  may  find  an  escape  through  the 
wound  or  bowel,  or  be  reached  by  incision 
of  the  abdominal  wall.  The  treatment  of 
these  various  conditions  is  not  materially 
modified  by  their  connection  with  lithotomy, 
and  need  not  be  specially  described  here. 

Lithotomy  in  Children  is  modified  by 
the  anatomical  conditions  that  the  bladder 


is  situated  high  in  the  pelvis,  the  prostate 
is  wholly  undeveloped,  and  the  urethra  very 
small ;  this  last  fact  alone  constitutes  the 
chief  difficulty  and  risk  of  failure.  The 
incisions,  although  they  will  properly  be 
made  more  fireely  in  proportion  than  in  the 
adult,  must  still  be  limited,  and  the  attempt 
to  pass  the  finger  along  the  staff — which 
already  fills  the  urethra — is  firaught  with 
the  risk  of  separating  the  bladder  from  its 
anterior  connections,  pushing  it  back  away 
from  the  staff,  and  failing  to  reach  it  alto- 
gether. In  a  young  child,  the  least  force 
used  at  this  stage  of  the  operation  will  end 
in  this  failure,  and  gorgets,  dilators,  and 
other  contrivances  have  been  designed  to 
obviate  the  difficulty;  but  these  instru- 
ments themselves  require  very  careful 
handling,  and  have  sometimes,  in  the  hands 
of  inexperienced  operators,  led  to  disaster. 
The  writer  has  never  used  them,  but  has 
proceeded  in  one  or  other  of  the  following 
ways : — The  staff  being  exposed  and  the 
resistance  to  the  finger  recognised,  the 
surgeon  will  consider  the  position,  and,  if 
he  has  the  least  doubt  as  to  the  sufficiency 
of  his  incision,  he  will  again  use  the  scalpel 
or  a  probe-ended  bistoury  and  extend  it, 
and  again  try  his  finger  ;  should  its  passage 
be  stni  resisted,  he  may  introduce  easUy 
a  pair  of  ordinary  polypus-forceps  along 
the  groove,  and  dilate  the  neck  of  the 
bladder  by  opening  the  blades ;  he  may 
even  carefiilly  seize  and  remove  the  stone 
with  them,  or,  having  stretched  the  parts 
open,  he  may  introduce  his  finger  and  the 
lithotomy-forceps  or  scoop  in  the  usual 
manner.  Another  method  the  writer  has 
frequently  adopted  is  this :  when  the  staff 
is  well  exposed  and  the  deep  incision  made, 
the  tip  of  the  left  forefinger  is  placed  on  it, 
but  no  attempt  is  made  to  pass  it  into  the 
bladder  until  the  staff  is  withdrawn ;  then 
the  finger  is  gently  wormed  along  the 
empty  urethra,  dilating  it  as  it  goes.  With 
an  empty  urethra  and  a  proper  incision,  he 
has  never  met  with  any  real  obstacle  to 
the  passage  of  the  finger ;  there  is  no  other 
route  open  to  it,  ajid  it  is  only  a  question 
of  sufficient  or  insufficient  room.  But  here, 
as  always,  the  golden  rule  of  avoiding 
imdue  force  must  be  remembered,  and,  if 
resistance  is  met  with,  the  staff  should  be 
reintroduced  and  the  knife  again  appHed. 
With  this  exception,  the  other  steps  in  the 
operation  in  children  are  similar  to  and 
more  easily  carried  out  thajn  in  the  adult. 
Urinary  infiltration  is  so  little  to  be  dreaded 
in  children  that  it  is  not  necessary  to  use 
a  tube ;  moreover,  it  is  difficult  to  restrain 
the  sudden  movements  of  a  child  during 
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Bleep  or  even  when  awake,  and  on  this 
account  a  tube  is  objectionable. 

Median  Lithotomy  is  performed  as 
follows : — The  staff,  of  moderate  size  with 
a  central  wide  groove,  is  held  as  in  the 
lateral  operation,  with  its  handle  inclined 
towards  the  umbihcus.  The  left  forefinger 
is  passed  into  the  rectum,  with  its  tip  resting 
against  the  apex  of  the  prostate.  Keeping 
it  steadily  there  as  a  guide  to  the  mem- 
branous urethra,  a  long  narrow  bistoury, 
double-edged  near  its  point,  is  passed,  with 
its  back  towards  the  bowel,  through  the 
raphe  of  the  perineum  straight  into  the 
staff.  Having  reached  the  groove,  and  the 
handle  of  the  staff  being  replaced  in  the 
perpendicular  position  and  hooked  well  up 
against  the  arch  of  the  pubes,  the  knife  is 
pushed  slightly  towards  the  bladder  so  as 
just  to  nick  the  apex  of  the  prostate  ;  then 
a  forward  cut  is  made  along  the  groove  for 
nearly  an  inch,  in  order  to  divide  the  mem- 
branous urethra,  and  as  the  bistoury  is 
removed  a  draw- cut  upwards  is  carried 
through  the  central  line  of  the  perineum  to 
the  requisite  exteivt.  The  operation  is  then 
completed  as  in  lateral  lithotomy.  Some 
operators  prefer  to  reach  the  staff  by  dis- 
secting down  to  it ;  but  the  plan  advocated 
above  is  simpler,  and  is  perhaps  less  likely 
to  wound  either  the  bulb  or  the  rectum. 

The  advantages  of  the  median  over  the 
lateral  operation  Eire  :  the  somewhat  smaller 
amount  of  cutting,  the  rapid  recovery  in 
favourable  cases,  and  the  shght  injury  done 
to  the  neck  of  the  bladder,  but  these  ad- 
vantages are  only  obtained  when  the  stone 
is  small ;  when  it  is  large  the  difficulty  of 
extraction  is  considerable,  and  laceration  of 
tissue  is  unavoidable.  The  disadvantages 
are  :  the  liabihty  to  wound  the  bowel,  which 
lies  in  immediate  and  dangerous  proximity 
to  the  wound ;  the  frequent  occurrence  of 
troublesome  bleeding,  which  can  only  be 
arrested  by  the  tampon  or  the  plug,  and  the 
general  want  of  room  and  space  for  dealing 
with  stones  of  some  magnitude.  It  is  true 
that  the  writer  has  removed  a  stone  by  this 
method  which  weighed  nearly  five  ounces, 
but  he  beheves  that,  with  the  lateral  opera- 
tion, the  manipulation  would  have  been 
easier  and  the  recovery  of  the  patient 
quicker.  Some  years  ago,  the  surgeons  of  the 
Norwich  Hospital  gave  median  Hthotomy 
a  fair  and  extensive  trial,  the  writer  alone 
having  had  upwards  of  fifty  cases,  and  the 
result  was  that  he  and  his  colleagues  have 
all  but  relinquished  it  both  for  children  and 
for  adults.  The  advantages  seemed  to  them 
to  be  on  the  whole  less  than  the  disadvan- 
tages, and  the  results  were  not  more  favour- 


able than  in  the  lateral  operation,  if  so 
good.  It  is  suitable  only  for  small  stones, 
and  these,  for  the  most  part,  are  best  dealt 
with  by  Uthotrity. 

Supra-pubic  Lithotomy,  since  its  first 
introduction  by  Peter  Franco  in  1541,  has 
experienced  many  vicissitudes.  In  its 
first  century  it  awakened  great  hopes  of 
success,  which,  however,  owing  to  repeated 
failures  gradually  faded  away,  and  it  fell 
into  disrepute  until  about  the  beginning  of 
the  last  century,  when  it  was  revived  and 
adopted  amongst  others  by  Cheselden,  who 
practised  it  with  such  success  that  surprise 
may  be  felt  that  he  ever  relinquished  it. 
He  was,  however,  induced  to  do  so,  not  by 
any  dissatisfaction  with  it,  but  by  the  hope 
of  even  greater  success  from  the  adoption 
and  modification  of  the  perineal  operation 
of  Eaw.  The  lateral  method,  when  it  be- 
came stamped  by  the  sanction  and  success 
of  Cheselden,  took  its  place  firmly,  and 
again  the  high  operation  became  obsolete. 
During  the  last  thirty  years  it  has  been 
practised  some  forty  or  fifty  times  in 
America,  as  may  be  seen  in  a  good  paper  on 
the  whole  subject  by  Dulles  in  the  American 
Journal  of  Medical  Sciences,  July  1875 ; 
but  its  success  was  not  sufficient  to  recom- 
mend it  to  Enghsh  surgeons,  who  have  been 
content  to  adopt  it,  unwillingly,  only  in 
cases  of  unusually  large  stones. 

In  1880,  however,  a  fresh  impulse  was 
given  by  the  improved  method  of  operating 
suggested  by  Professor  Petersen  of  Kiel.  He 
noticed  the  effect  of  fully  distending  the 
rectum  in  causing  the  bladder  to  project 
above  the  pubes,  so  as  to  bring  it  within 
easy  reach  and  to  remove  the  anterior  fold 
of  the  peritoneum  well  above  the  risk  of 
injury  by  an  incision.  This  indeed  was 
fully  demonstrated  by  Dr.  Garson  in  a 
paper  pubHshed  in  the  Edin.  Med.  Journ. 
for  October  1878.  He  distended  the  rectum 
by  introducing  a  rubber  bag  and  filling  it 
with  water.  The  bladder  having  been  also 
distended,  the  body  was  frozen,  and  a  verti- 
cal section  of  the  pelvis  made  and  accurate 
observations  and  measurements  taken. 
These  observations  made  by  Garson,  when 
under  Professor  Braune  of  Leipsic,  may  be 
said  to  have  laid  the  foundation  of  the 
present  mode  of  conducting  the  high  opera- 
tion. 

Operation. — The  patient  rests  on  his 
back  near  the  end  of  the  table,  with  the 
knees  elevated  and  separated.  The  surgeon 
first  introduces  a  catheter,  washes  out  the 
bladder  with  boracic  water,  and  fills  it 
slowly  and  carefully  with  the  same  as  fuU 
as  it  can  easily  bear.     The  catheter  is  with- 
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drawn  and  the  water  retained  by  a  ligature 
on  the  penis.  The  india-rubber  bottle  is 
next  introduced  into  the  rectum.  This  bottle 
is  made  of  thin  rubber ;  it  is  pear-shaped, 
with  a  long  tube  at  one  end  through  which 
to  fill  it.  It  is  introduced  empty  by  folding 
it  longitudinally  and  dipping  it  into  car- 
bolic oil.  Warm  water  is  slowly  injected 
by  a  common  enema  syringe  through  the 
long  tube.  The  water  is  contained  in  a  pint- 
glass  graduated  measure,  so  that  the  exact 
quantity  used  can  be  watched ;  this  is  a 
matter  of  some  moment,  for,  if  an  excessive 
quantity  be  introduced,  there  will  be  risk  of 
rupturing  the  coats  of  the  rectum.  Petersen 
Bays  as  much  as  21  oz.  (avoir.)  may  be 
used ;  but  this  would  probably  be  seldom 
required,  and  from  12  to  16  oz.  wiU  be  foimd 
sufficient.  The  writer  in  one  case  used 
18  oz.,  and  it  was  noticed  that  when,  after 
the  stone  had  been  removed,  the  bag  was 
emptied  and  withdrawn,  a  teaspoonful  of 
blood  escaped.  The  patient  died  of  kidney 
disease  and  suppression  of  urine,  and  it  was 
found,  on  post-mortem  examination,  that 
the  mucous  membrane,  and  even  the  circu- 
lar muscular  fibres,  of  the  bowel  had  been 
ruptured  at  the  upper  or  bladder  side,  and 
that  there  was  some  ecchymosis  and  sloughy 
tissue  around  the  injured  part. 

The  patient's  legs  are  now  lowered,  and 
an  incision  about  three  inches  long  is  made 
in  the  median  line,  the  lower  end  of  which 
comes  well  over  the  upper  border  of  the 
symphysis  pubis.  The  operator  works  his 
way  between  the  recti  and  pyramidales 
muscles,  nicking  them  on  each  side  if 
necessary,  until  he  comes  to  the  loose  fat 
which  covers  the  bladder  wall ;  this  is 
scratched  through  by  the  finger-nail  or 
handle  of  the  knife.  The  peritoneum  will 
probably  not  be  seen,  for  the  fold  of  it  will  be 
an  inch  or  two  above  the  knife.  The  bladder 
being  exposed,  a  tenaculum  or  hook  is  used 
to  steady  it,  and  the  knife  is  dipped  into  it 
on  a  level  with  the  upper  border  of  the  pubes, 
and  the  wound  is  extended  a  little  upwards 
and  downwards.  The  water  immediately 
gushes  out,  and  the  stone  is  felt  with  the 
finger  close  at  hand.  In  some  cases,  when 
it  is  small,  it  can  be  removed  with  the 
finger  alone  or  aided  by  a  scoop  ;  but  with 
large  stones,  for  which  alone  English  sur- 
geons are  likely  to  resort  to  the  high  opera- 
tion, forceps  of  adequate  size  must  be  used. 
The  edges  of  the  bladder-wound  may  re- 
quire to  be  held  up  and  steadied  by  delicate 
hooks,  during  this  manipulation.  Extraction 
should  be  slow,  and  very  little  force  used, 
for  it  is  better  to  extend  the  incision  up- 
wards  rather  than  bruise  the  wound  by 


over-stretching.  The  wall  of  the  bladder  is 
apt  to  bleed  rather  freely,  but  it  soon  ceases, 
and  any  little  vessel  may  be  secured  by 
ligature  if  necessary.  A  full-sized,  long 
drainage-tube  is  passed  fuUy  into  the  blad- 
der, and  secured  by  a  thread  to  the  margin 
of  the  external  wound.  The  upper  part  of 
the  bladder  wound  is  closed  by  two  or  three 
fine  catgut  or  silk  sutures  :  the  upper  part  of 
the  external  wound,  too,  may  be  closed,  the 
lower  part  being  left  open  for  the  escape  of 
blood  or  other  fluid.  Oiled  lint  and  absor- 
bent bags  are  secured  around  the  tube,  and 
the  patient  is  placed  in  bed  on  his  side,  with 
the  free  end  of  the  tube  in  a  basin  by  the 
side  of  the  bed.  When  this  position  be- 
comes irksome,  he  may  turn  on  the  other 
side,  care  being  taken  that  the  tube  is  pro- 
perly placed  and  the  dressings  not  disturbed. 

Some  surgeons  recommend  that,  in  addi- 
tion to  the  tube,  a  catheter  should  be  retained 
in  the  bladder  through  the  urethra  ;  others 
that  no  tube  should  be  used,  but  the  aper- 
ture in  the  bladder  wholly  closed  and  the 
bladder  drained,  either  by  a  catheter  tied  in, 
or  by  a  tube  introduced  through  a  perineal 
opening.  On  this  point,  and  in  several  de- 
tails of  the  operation,  further  experience  is 
wanted  for  trustworthy  guidance.  So  also, 
it  is  too  early  to  speak  of  results.  Petersen, 
and  Guyon  of  Paris,  have  had  fair  success, 
but  the  number  of  cases  is  at  present  too 
small  to  admit  of  comparison  with  lateral 
lithotomy.  The  chief  danger  to  be  appre- 
hended is  from  extravasation  of  urine  behind 
the  pubes,  in  the  loose  cellulo-adipose  tissue 
around  the  bladder.  Peritonitis,  which 
used  to  be  the  too  firequent  result  of  the 
high  operation,  was  due  to  direct  wound 
of  the  peritoneum ;  now,  however,  this  can 
scarcely  happen,  and  peritonitis  wiU  only 
occur  as  a  secondary  consequence  of  urinary 
extravasation.  From  shock,  from  haemor- 
rhage, fi'om  possible  impotence,  from  wounds 
of  the  rectum  and  perineal  fistula,  which  are 
the  occasional  results  of  perineal  lithotomy, 
the  supra-pubic  method  will  be  fi*ee.  The 
operation  is  easy  to  do,  and  unless  it  turns 
out  to  have  a  heavy  mortaHty,  it  is  almost 
certain  to  take  a  high  place  in  professional 
esteem,  and  to  supplant  all  other  methods 
for  the  removal  of  large  stones. 

Lithotomy  in  the  Female,  whether 
adult  or  child,  is  still  surrounded  by  several 
undecided  questions.  Stones,  of  small  or 
even  of  moderate  size,  may  safely  be  re- 
moved by  dilating  the  urethra  with  the 
three-branched  screw  instrument  so  as  to 
admit  one  or  two  fingers  ;  this  is  followed 
by  small  lithotomy-forceps,  and  the  stone  is 
slowly  extracted.    Some  laceration  of  the 
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mncous  membrane  of  the  iirethra  is  almost 
sm:e  to  occur,  but  the  result  of  this  pro- 
ceeding is  most  satisfactory  ;  the  patient 
will  experience  no  incontinence  of  urme  or 
other  iU-effect,  and  will  probably  be  con- 
valescent in  a  few  days.  But  when  the 
stone  is  of  considerable  magnitude,  the 
surgeon  has  a  choice  of  several  methods  of 
removal.  He  may  adopt  lithotrity  with 
immediate  removal  of  fragments  by  Bige- 
low's  plan,  if  the  stone  is  not  larger  than 
a  strong  ordinary  Hthotrite  can  deal  with, 
say  up  to  an  ounce  and  a  half  or  two 
ounces.  In  favour  of  this  proceeding  is  the 
fact,  that  the  largest  evacuating  tube  may 
be  readily  used  with  a  little  dilatation.  Or 
the  stone  may  be  broken  and  removed 
piecemeal  by  small  forceps:  or  he  may 
make  an  incision  upwards  laterally  on  a 
grooved  staff,  dilate  the  neck  of  the  bladder 
with  his  finger,  and  extract  the  stone 
entire. 

Should  the  stone  be  still  larger,  say 
three  ounces  or  more,  the  choice  will  lie 
between  vaginal  and  supra-pubic  incision. 
The  former  is  certainly  to  be  preferred 
to  any  plan  of  cutting  the  urethra,  whe- 
ther upwards  or  laterally,  and  dragging 
the  stone  through  that  passage;  such  a 
proceeding  would  almost  certainly,  with  a 
stone  of  considerable  size,  lead  to  per- 
manent incontinence  and  future  misery; 
but  it  must  be  admitted  that  a  vaginal  in- 
cision, combined  with  the  force  necessary 
to  extract  a  large  stone,  may  lead  either  to 
permanent  vesico -vaginal  fistula  or  to  the 
necessity  of  repeated  operations  for  its 
closure.  The  supra-pubic  operation  con- 
ducted after  Petersen's  method  offers  the 
most  tempting  inducement ;  it  is  not  diffi- 
cult of  execution,  it  entails  no  liabiUty 
to  incontinence,  and  the  free  drainage  of 
the  bladder  by  the  urethra  is  easy.  The 
one  cause  for  hesitation  is  the  possible  risk 
to  life  from  peritonitis  or  urinary  infiltra- 
tion which  this  operation  may  entail,  and 
this  risk  there  are,  at  present,  no  means  of 
accurately  estimating.  Experience  alone 
can  decide  the  question.  In  children,  how- 
ever, when  the  stone  is  full-sized,  the  supra- 
pubic operation  should  surely  be  pre- 
ferred ;  the  small  and  undeveloped  urethra 
and  vagina,  the  abdominal  position  of  the 
bladder  in  the  young,  and  the  comparative 
immunity  of  children  from  urinary  infiltra- 
tion, are  considerations  which  may  weU 
lead  to  its  adoption. 

It  should  be  borne  in  mind  that,  in 
young  women,  the  presence  of  stone  in 
the  bladder  is  generally  due  to  incrusta- 
tion on  some  foreign  body  introduced  by 


the  patient,  and  this  may  produce  some 
difficulty  in,  and  require  some  special 
method  for,  its  removal.  Another  point 
connected  with  stone  in  the  female  may  be 
mentioned — viz.  the  spontaneous  expul- 
sion of  even  large  calculi  from  the  bladder. 
This  has  been  quoted  to  prove  how  dila- 
table the  m'ethra  must  be  (see  paper  by 
Bryant,  Medico-Chir.  Trans.,  vol.  xlvii. 
p.  151).  In  the  Norwich  Hospital  Museum 
is  a  large  stone  which  dropped  from  a 
woman  without  any  operation  or  effort  on 
her  part :  it  weighed  six  ounces.  There  is 
no  lustory  of  the  case,  but  there  is  reason 
to  beHeve  that  in  this,  and  in  some  of  the 
instances  given  by  Mr.  Bryant,  there  was 
first  a  prolapse  of  the  vesical  wall  into  the 
vagina,  then  the  continued  straining  efforts 
of  the  bladder  increased  the  prolapse,  and 
that,  finally,  ulceration  and  liberation  of  the 
stone  took  place.  The  writer  saw  one  such 
case  many  years  ago,  in  which  a  full-sized 
stone  had  caused  such  a  falling  of  the 
bladder  and  upper  wall  of  the  vagina  that 
it  presented  as  a  round  mass  at  the  os 
externum,  and  had  been  mistaken  for  pro- 
lapsus uteri. 

The  Besults  of  Lithotomy  may  and 
should  be  regarded  fi:om  two  points  of 
view — 1,  the  mortality ;  2,  the  tendency 
to  recurrence  of  stone. 

(1)  Mortality  after  Lithotomy. — The 
value  of  mere  statistics  is  small,  but  they 
may  justify  approximate  estimates  on  some 
points  which  will  serve  for  guidance  in 
practice.  Those  of  the  Norwich  Hospital 
only  will  be  used,  partly  because  they  con- 
sist of  a  compact  body  of  cases  of  large 
number  and  done  on  some  uniform  system ; 
and  also  because  there  exists  in  the  hospital 
museum,  not  only  a  record  of  the  chief  facts 
of  every  case  of  lithotomy  and  lithotrity 
from  the  commencement  of  the  hospital  up 
to  the  end  of  1884,  just  a  hundred  years, 
but  the  calculi  also  are  there,  cut  and 
labelled,  and  well  displayed  to  prove  the 
accuracy  of  the  record. 

The  whole  number  of  operations  amounts 
to  1,245.  Of  these,  1,124  were  by  Uthotomy 
and  121  by  Hthotrity. 

Of  the  1,124  Uthotomy  cases,  1,074  were 
males  and  50  were  females. 

Of  the  1,074  males,  927  recovered  and 
147  died,  being  about  1  in  7^,  or  13g-  per 
cent.  Of  the  50  females,  46  recovered 
and  4  died,  being  about  1  in  12,  or  8  per 
cent. 

Age,  of  course,  influenced  greatly  the 
results.  Thus,  there  were  513  cases  under 
twenty,  of  which  475  recovered  and  38  died, 
being  about  1  in  14,  or  8  per  cent. :  and  562 
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were  over  twenty,  of  which  456  recovered 
and  106  died,  being  1  in  5*3,  or  about  19 
per  cent. 

Of  the  adult  males  it  may  be  further 
said,  there  were  465  over  forty,  of  whom  349 
recovered  and  116  died,  being  1  in  4,  or 
25  per  cent. ;  while  there  were  169  over  fifty, 
of  whom  123  recovered  and  46  died,  being 
1  in  3-67,  or  27*4  per  cent. 

Weight  of  stone,  again,  affected  results  ; 
thus,  there  were  794  cases  in  which  the 
weight  was  1  oz.  and  imder,  of  which  723 
recovered  and  71  died,  being  1  in  11*2,  or 
9  per  cent. ;  of  1  oz.  to  2  oz.,  193,  of  which 
159  recovered  and  34  died,  being  1  in  5*6, 
or  17*6  per  cent. ;  of  2  oz.  to  3  oz.,  55,  of 
which  35  recovered  and  20  died  ;  of  3  oz.  to 
4  oz.,  14,  of  which  5  recovered  and  9  died ; 
of  4  oz.  to  5  oz.,  9,  of  which  6  recovered 
and  3  died ;  of  5  oz.  to  6  oz.,  3,  of  which  1 
recovered  and  2  died ;  of  6  oz.  to  7  oz.,  2, 
of  which  both  died ;  of  7  oz.  to  8  oz.,  2,  of 
which  1  recovered  and  1  died. 

Of  the  151  fatal  cases,  males  and  fe- 
males, the  average  age  was  forty-six,  and  the 
average  weight  of  stone  840  grains.  Of  the 
151  cases,  38  were  under  twenty,  with  an 
average  weight  of  stone  of  424  grains,  and 
113  were  over  twenty,  with  an  average  weight 
of  stone  of  1,122  grains,  or  2^  oz. 

(2)  Becurrence  of  Stone  of  ter  Lithotomy 
is  comparatively  rare.  During  the  century 
of  work  at  the  Norwich  Hospital,  and  out  of 
about  1,030  individuals  who  were  cut,  only 
40  were  operated  on  a  second  time,  and  5  a 
third  time.  It  may  be  said  that  150  of 
this  number  died,  and  could  not,  therefore, 
have  had  recurrence,  and  that  many  who 
had  once  experienced  the  agony  of  litho- 
tomy would  not  have  had  courage  enough 
to  face  it  again  ;  this  would,  however,  only 
apply  to  pre-ansesthetic  times,  whereas  since 
the  use  of  ether  recurrence  is  still  rare. 
The  causes  of  recurrence  are  (1)  the  descent 
of  a  fresh  renal  stone,  and  (2)  the  leaving 
of  stones  or  fi-agments  of  stones  at  the  first 
operation.  A  careful  examination  in  the 
museum  shows  that,  of  the  45  individuals 
who  had  recurrence,  in  21  the  stone  was 
broken  at  the  operation,  and  in  14  there 
were  multiple  stones ;  and,  fiu-ther,  that  the 
interval  between  the  first  and  second  opera- 
tion was  far  less  in  these  35  cases  of  mul- 
tiple or  broken  stone  than  in  the  other  10 
cases,  where  only  one  unbroken  stone  was 
removed.  The  inference  is  strong,  almost 
amounting  to  proof,  that,  in  a  large  majority 
of  instances,  recurrence  of  stone  after  litho- 
tomy is  due  to  stones  or  portions  of  stone 
having  been  left  at  the  first  operation. 

William  Cadge. 


LITHOTRITY.— Since  the  first  intro- 
duction  of  lithotrity  sixty  years  ago,  its  pro- 
gress and  development  have  been  steady 
and  continuous.  Civiale  and  Leroy- 
d'Etiolles  in  France,  and  Brodie  in  Eng- 
land, were  mainly  instrumental  in  establish- 
ing it  as  the  proper  rule  of  practice  for  stones 
of  moderate  size.  Brodie's  article  in  the 
Medico-Chirurgical  Trans.^  vol.  xxxviii.,  is 
a  model  of  lucid  treatment  of  the  whole 
subject ;  in  it  he  reports  the  results  of  up- 
wards of  a  hundred  cases,  setting  forth  with 
admirable  candour  his  failures  even  more 
prominently  than  his  successes ;  indeed,  his 
clear  exposition  has  left  but  little  for  his 
followers  to  do,  except  in  the  way  of  shght 
modifications  of  instruments  and  details  of 
procedure.  In  both  these  particulars,  hov/- 
ever,  improvement  has  gone  on,  and  it  has 
been  illustrated  in  the  work  and  writings 
of  the  Coulsons,  and  especially  of  Sir  H. 
Thompson,  whose  name  and  fame  are  bound 
up  with  recent  Hthotrity.  Five  years  ago 
it  seemed  as  if,  both  as  to  its  principles  and 
method,  the  operation  might  be  considered 
almost  perfect ;  but  in  1878  Professor  Bige- 
low,  of  Harvard  University,  recognising  the 
importance  of  the  full  dilatabihty  of  the 
urethra  as  demonstrated  by  Otis,  and  recog- 
nising, too,  the  value  of  Sir  P.  Crampton's 
and  Clover's  plans  of  extracting  calculous 
debris  fi-om  the  bladder  by  suction,  applied 
these  observations  to  lithotrity,  with  the 
result  that  in  his  hands  the  operation  has 
taken  a  new  departure,  based  on  principles 
wholly  different  from  those  which  all  sur- 
geons up  to  that  time  had  advised  and 
adopted. 

Thus,  the  old  rules  of  practice  were : 
repeated  short  sittings,  the  smallest  pos- 
sible use  of  instruments,  and  leaving  the 
extrusion  of  debris  as  much  as  practicable 
to  nature.  Bigelow,  on  the  other  hand, 
maintains  that  the  bladder  is  less  hurt  by 
the  prolonged  use  of  smooth  metallic  in- 
struments than  by  the  presence  of  sharp, 
angular  firagments  of  stone;  he  therefore 
removes  the  entire  calculus  at  one  long 
sitting,  even  of  one,  two,  or  three  hours' 
duration,  if  necessary,  by  suction  through  a 
large  evacuating  tube.  He,  aided  by  Otis, 
Keyes,  Van  Buren,  and  others  in  the  IJnited 
States,  has  proved  the  value  and  correctness 
of  these  principles  by  successful  practice ; 
he  has  demonstrated  the  method  of  operat- 
ing in  Europe,  and  after  a  short  period  of 
hesitating  and  somewhat  reluctant  assent, 
the  plan  has  been  almost  universally  adopted, 
and  the  old  mode  by  repeated  sittings  is  be- 
coming obsolete.  •  Litholapaxy,'  as  the  new 
method  is  termed,  has  been  applied  to  larger 
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and  larger  stones,  and  its  capability  in  this 
direction  is  not  yet  determined. 

The  instruments  required  are  :  (1)  litho- 
trites  of  various  sizes  ;  (2)  evacuating  tubes; 
(3)  an  aspirator.  Lithotrites  are  of  two 
kinds,  fenestrated  and  non-fenestrated.  The 
female  blade  of  the  former  should  be  some- 
what flattened,  and  the  prehensile  surface 
sHghtly  grooved  or  roughened,  so  as  to  hold 
the  stone  when  seized.  The  male  blade 
should  be  serrated  and  fit  accurately.  In 
the  non-fenestrated  instrument  the  female 
blade  should  also  have  its  edges  roughened, 
and  there  should  be  an  opening  in  it  for  the 
lower  half  of  its  length,  into  which  a  projec- 
tion on  the  male  blade  will  fit.  The  object 
of  this  is  to  diminish  the  risk  of  over-im- 
paction,  but  it  will  not  prevent  it  altogether, 
for  the  upper  half  of  the  female  blade  may 
be  over-packed  with  debris,  and  there  are 
no  means  of  freeing  that  part.  Still,  it  is  at 
the  heel  or  junction  of  the  blade  and  shaft 
that  impaction  is  most  likely  to  occur,  and 
the  larger  opening  mentioned  will  to  a 
certain  extent  prevent  it.  The  male  blade 
should  be  serrated,  wedge-shaped,  and  of 
less  width  than  the  female  blade,  so  that 
the  mucous  membrane  may  not  be  easUy 
caught.  The  handles  of  all  Hthotrites  should 
be  cyHndrieal  or  hexagonal  in  shape,  with  a 
sliding  button  to  put  the  screw  into  im- 
mediate action.  Sometimes  the  screw  will 
not  easily  adapt  itself,  but  will  catch  on 
the  edge  of  the  worm ;  this,  however,  is 
obviated  by  giving  a  slight  turn  to  the  ring 
on  the  male  blade,  when  the  screw  will  slip 
home  and  adapt  itself  instantly. 

The  evacuating  catheters  or  tubes  are 
slightly  curved  or  straight :  the  curved  are 
easiest  to  introduce,  the  straight  are  the 
best  evacuators.  Bigelow  prefers  the  straight 
ones,  and  Otis  has  suggested  that  the  ex- 
treme end  beyond  the  aperture  should  be 
slightly  turned  up,  so  as  to  facihtate  its 
passage.  These  tubes  are  usually  made  in 
three  sizes,  equal  to  14,  16,  and  18  EngHsh 
scale.  Each  should  be  fitted  with  a  gum- 
elastic  bougie,  which  passes  the  whole 
length  of  the  tube  and  partially  fiUs  up  the 
lower  aperture,  thus  rendering  its  journey 
to  the  bladder  easier,  and  serving  also  to 
clear  it  of  impacted  fragments  when  neces- 
sary. Aspirators,  made  of  stout  india- 
rubber,  are  of  various  shapes ;  they  aU  have 
a  funnel  and  stopcock  at  the  top.  Some  have 
a  glass  trap  or  receiver  at  the  lower  end, 
into  which  the  fragments  fall,  and  the 
evacuating  tube  fits  into  the  centre  of  the 
bottle ;  in  others,  the  glass  receiver  is  sepa- 
rate from  the  bottle  and  intermediately 
placed  between  it  and  the  evacuator.    The 


latter  is  provided  with  a  hanging  wire  valve, 
which  is  necessary  to  prevent  the  regurgita- 
tion of  debris  into  the  bladder.  The  evacua- 
tor is  connected  with  the  receiver  or  aspira- 
tor by  a  short  tube  fitted  with  a  stopcock, 
or  simply  by  a  piece  of  rubber  tube  three  or 
four  inches  long,  which  has  the  advantage, 
by  its  flexibility,  of  preventing  any  disturb- 
ance of  the  catheter  in  the  bladder  by  slight 
movements  of  the  aspirator.  Bigelow  has. 
contrived  a  frame  to  sustain  the  apparatus 
and  stand  on  the  bed,  and  Otis  has  lately 
introduced  an  aspirator,  by  which  the  water 
is  forced  into  the  bladder  by  air-pressure 
from  a  separate  rubber  bottle.  It  is  prob- 
able that,  as  time  goes  on,  other  modifica- 
tions and  improvements  will  be  made ;  at 
present  none  of  the  aspirators  are  perfect. 

Before  proceeding  to  the  operation,  it  i& 
important  to  ascertain,  as  far  as  possible, 
that  the  patient  is  in  the  most  favourable 
condition ;  that  by  rest  and  careful  prepara- 
tion the  whole  urinary  tract  and  organs  are 
in  a  quiet  and  satisfactory  state.  It  is  not  ne- 
cessary or  desirable  to  accustom  the  urethra 
to  the  repeated  passage  of  instruments. 
A  clear  estimate  of  the  size  and  nature  of 
the  stone  and  of  the  prostate  will  have  been 
ascertained  by  the  sound,  or  possibly  by  the 
lithotrite.  Also,  the  sm'geon  will  have  in- 
formed himself  of  the  kind  of  bladder  he 
has  to  deal  with,  as  to  its  irritability,  its 
capacity,  its  shape,  hardness,  or  rouglmess, 
and  any  feature  of  peculiarity  about  it.  It 
is  not  necessary  at  the  time  of  operation  to 
inject  water  into  the  bladder,  as  used  to  be 
done ;  but  it  is  well  that  there  should  be 
some  urine  in  it,  say  the  secretion  of  an 
hour  or  two,  or  as  much  as  can  comfortably 
be  borne.  The  patient  should  He  on  a  firm 
mattress  with  a  cushion  beneath  the  but- 
tocks, and  the  head  low ;  the  knees  sHghtly 
raised,  well  separated,  and  each  leg  steadied 
by  a  nurse  or  assistant;  the  chest,  body, 
and  limbs  should  be  well  covered  with 
blankets,  so  as  to  prevent  exposure  to  chill 
during  a  proceeding  which  may  be  long. 
An  anaesthetic  is  absolutely  necessary  in  one- 
sitting  lithotrity :  in  all  cases  it  facilitates 
the  use  and  manipulation  of  instruments, 
and  especially  in  the  deliberate  and  careful 
search  for  final  fragments. 

Operation. — The  surgeon,  standing  on 
the  patient's  right  side  so  close  that  he  has 
not  to  reach  or  stoop  much,  and  with  his 
instruments  within  easy  reach,  insinuates 
the  lithotrite  along  the  urethra ;  it  matters 
little  how  this  is  done,  so  far  as  the  penile 
portion  is  concerned.  Generally  the  instru- 
ment should  be  parallel  with  one  groin  or 
the  abdomen ;  but  when  the  triangular  Hga- 
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ment  is  reached  the  hand  must  be  raised 
to  the  perpendicular,  and  the  point  of  the 
blades  coaxed  thi'ough  this  part  by  a  man- 
oeuvre, difficult  to  describe  in  words  and 
not  always  easy  to  execute.  If  any  hesita- 
tion should  occur,  no  force  is  to  be  applied, 
and  it  is  useless  to  lower  the  handle  prema- 
turely as  if  the  prostate  had  been  reached ; 
rather,  the  hand  should  be  dropped  towards 
the  abdomen,  and  fresh  gentle  attempts 
made,  varying  the  direction  slightly.  When 
this  point  is  passed,  the  handle  is  gradually 
lowered  towards  the  bed,  and  the  instru- 
ment will  slip  on  into  the  bladder  almost  by 
its  own  weight.  If  the  prostate  is  enlarged, 
some  little  pressure  and  a  very  sUght  rota- 
tory movement  of  the  lithotrite  may  be 
required  to  carry  it  on,  and  the  handle  still 
further  lowered  so  as  to  lift  the  blades  over 
any  obstacle  at  the  vesical  orifice. 

When  fairly  in  the  bladder,  the  handle 
of  the  Hthotrite  should  be  somewhat  raised, 
and  the  blades  made  to  depress  slightly  the 
lower  and  back  part  of  the  bladder,  and 
^opened  fully.  By  this  simple  manoeuvre  the 
stone  will  generally  fall  towards  the  instru- 
ment, and  will  be  caught  when  the  male 
blade  is  pushed  down,  care  being  taken  not 
to  raise  the  female  blade  out  of  its  position. 
If  the  stone  be  not  seized,  the  instrument 
may  be  turned  to  one  or  other  side,  or  it 
may  be  wholly  reversed  and  the  stone  picked 
out  from  behind  the  prostate.  In  doing  this, 
care  is  required  to  avoid  pinching  the  mu- 
cous membrane,  and  the  closing  of  the 
blades  should  be  slow  and  gentle.  It  is  not 
always  easy  to  distinguish  between  a  piece 
of  soft  stone,  enveloped  in  concrete  mucus, 
and  the  Hning  membrane  of  the  bladder. 
In  this  and  in  any  case,  before  applying 
pressure  either  vidth  the  hand  or  screw,  the 
blades  with  the  stone  should  be  turned  up 
into  the  centre  of  the  bladder.  When  once 
the  stone  is  fairly  seized  and  broken,  the 
operator  will  have  httle  difficulty  in  rapidly 
picking  up  pieces,  and  he  should  endeavour 
to  attack  the  larger  ones  so  as  in  a  short 
time  to  produce  good  fragmentation. 

This  being  done,  the  evacuating  tube  is 
substituted  for  the  hthotrite,  the  same  pre- 
cautions in  its  introduction  being  required 
as  for  the  hthotrite.  If  the  stone  is  of  small 
or  moderate  size.  No.  14  or  16  tube  will 
suffice,  but  if  it  be  large.  No.  18  possesses 
great  advantages  in  the  rapidity  of  removing 
debris.  It  is  not  necessary  at  each  pressure 
of  the  aspirator  to  introduce  much  water ; 
short  and  quick  strokes  give  the  best  results. 
If  the  rubber  bottle  will  not  expand  readily, 
a  fragment  of  stone  or  clot  of  blood  is 
probably  impacted,  and  may  be  returned 
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to  the  bladder  by  a  sharp  pressure  of  the 
bottle,  or,  if  necessary,  by  disconnecting 
it,  and  freeing  the  tube  by  the  gum- 
elastic  plug.  Sometimes,  while  the  as- 
pirator is  extracting  the  water,  the  bladder 
may  be  felt  to  strike  the  end  of  the  catheter 
with  a  vibratile  thud.  This  should  not  be ; 
it  is  a  sign  that  the  bladder  is  too  empty ;  it 
is  apt  to  be  injui-ed  in  its  lining  membrane, 
and  it  interferes  with  the  free  escape  of 
detritus.  It  is  easy  to  introduce  a  Httle 
more  water,  and  then  proceed.  Care  should 
be  taken,  when  the  insti*uments  are  changed, 
to  leave  four  or  five  ounces  of  water,  and 
not  to  use  the  lithotrite  in  an  empty  bladder. 
The  thud,  just  mentioned,  will  easily  be  dis- 
tinguished from  the  sharp  cHck  of  fragments 
of  stone,  as  they  are  drawn  against  the 
opening  in  the  catheter  by  the  out -rushing 
stream ;  this  sound  will  cease  as  the  frag- 
ments diminish.  When  debris  cease  to 
fall  into  the  trap,  the  Hthotrite  is  again 
used,  the  fragments  reduced  in  size  and 
evacuated  as  before,  and  so  on  alternately 
until  no  more  stone  can  be  felt  or  ob- 
tained. 

In  aU  these  proceedings  gentleness  and 
care  are  necessary ;  the  operator  will  change 
his  Hthotrites  fr'om  a  large  and  fenestrated 
one  at  first  to  a  smaller  and  non-fenes- 
trated  one  as  the  stone  diminishes  in  bulk. 
The  former  never  clogs ;  the  latter  pulverises 
fragments  best,  and  renders  their  extraction 
easy  and  swift.  Should  the  orifice  of  the 
urethra  be  too  small  to  admit  the  evacuating 
tube  which  the  size  of  the  stone  renders 
it  proper  to  use,  say  16  or  18,  it  may 
rightly  be  divided  by  a  straight,  narrow 
probe-ended  knife  for  about  half  an  inch 
alongside  the  preputial  fraenum.  No  other 
part  of  the  urethra  will  oppose  its  passage, 
unless  the  prostate  is  awkwardly  enlarged, 
and  this  wiU  seldom  obstruct  it.  It  is  de- 
sirable to  remove  the  last  fragment  ;  and 
every  experienced  Hthotritist  knows  how 
difficult  this  may  be,  for,  after  operating  for 
some  little  time,  these  final  small  pieces  are 
prone  to  get  hidden  in  the  recesses  of  the 
bladder,  or  to  be  enveloped  in  smaU  clots  of 
blood  or  thick  mucus,  and  so  escape  detec- 
tion. It  is  not  right,  however,  to  persevere 
or  prolong  the  manipulation  too  much  in 
searching  for  them.  They  will  probably  be 
expeUed  in  a  day  or  two,  or  they  can  easily 
be  removed  at  a  second  sitting.  So,  too,  al- 
though this  method  is  called  '  one  sitting,' 
cfrcumstances  connected  with  the  general 
condition  of  the  patient  or  the  state  of  the 
bladder  may  oblige  the  surgeon,  however 
unwilling  he  may  be,  to  desist  and  divide 
the  treatment  into  two  or  more  sittings. 
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At  the  termination  of  the  operation  the 
patient  is  warmly  covered ;  hot  dry  flannels 
are  appUed  to  the  perineum  and  above  the 
pubes,  and  a  morphia  suppository  placed  in 
the  rectum.  Warm  diluent  drinks,  such  as 
barley-water  or  lemonade,  are  freely  sup- 
pUed,  and  a  milk  diet  prescribed  for  a  few 
days.  Many  patients  are  almost  well  at 
once  and  have  no  after-trouble  whatever ; 
others  experience  cystitis,  more  or  less 
acute,  and  some  require  the  catheter  for  a 
time  to  deal  with  retention.  If  much  muco- 
purulent secretion  accompanies  this  condi- 
tion, or  is  present  without  retention  and 
does  not  speedily  abate,  the  bladder  should 
be  carefully  washed  out  twice  a  day,  or 
oftener,  with  warm  boracic  water  or  a  weak 
solution  of  nitrate  of  silver.  The  strength  of 
this  solution  will  vavj  with  each  case  ;  it  is 
well  to  begin  with  a  grain  to  three  ounces 
of  distilled  water,  but  not  infrequently  as 
much  as  four  to  six  grains  to  the  ounce  is 
beneficial.  Rigors  are  proverbially  com- 
mon in  all  bladder  cases  requiring  the  use 
of  instruments ;  frequently  they  simply 
mean  a  slight  nervous  shock,  are  evan- 
escent, and  do  no  harm.  Sometimes  they 
usher  in  cystitis  ;  sometimes,  too,  they  are 
the  forerminers  of  grave,  continued,  and 
even  fatal  nephritis.  Not  infrequently, 
however,  kidney-inflammation  comes  on 
without  rigor,  pain,  or  any  bladder-compli- 
cation. The  patient  becomes  mildly  febrile, 
complains  of  no  pain,  but  he  loses  appetite 
and  strength,  fades  away,  and  dies  in  the 
course  of  two  or  tliree  weeks.  The  necropsy 
reveals  pyelitis,  dilated  ureters,  and  hyper- 
emia, with  or  without  scattered  abscesses  of 
the  kidney. 

Another  compHcation,  usually  fatal,  but 
happily  rare  after  lithotrity,  is  suppres- 
sion of  urine.  This  may  be  looked  for 
when  the  patient  is  known  to  have  been 
subject  to  ordinary  albuminuria ;  also  in 
cases  of  chronic  kidney- disease,  the  result 
of  slow  and  shght  inflammatory  conditions. 
These  cases  are  very  difficult  to  diagnose 
beforehand.  The  urine  probably  contains 
no  blood,  albumen,  or  casts ;  there  is  no 
anaemia,  and  the  patient  looks,  probably,  in 
fair  health.  Suspicion  may,  however,  be 
entertained  if  there  be  a  large  secretion  of 
li.npid  urine,  non- albuminous,  but  of  low 
specific  gravity.  Should  death  from  sup- 
pression occur  after  lithotrity  or  lithotomy, 
the  necropsy  may  display  no  hyperaemia, 
but  simply  a  contracted  kidney,  with  atro- 
phy of  the  tubular  and  cortical  structure, 
or  possibly  a  dilated  pelvis,  but  still  with 
wasting  of  the  secreting  tissue.  Calculus 
in  the  kidney  not    very  infrequently    co- 


exists with  stone  in  the  bladder ;  its  pre- 
sence would  be  suspected  if  there  were  per- 
sistent aching  over  one  kidney,  but  as  often 
as  not  there  are  no  diagnostic  signs,  and  its 
presence  is  only  revealed  after  death,  when 
it  has  led  to  some  of  the  fatal  symptoms 
above  described. 

Treatment  has  but  little  control  over 
these  formidable  renal  complications,  when 
they  arise  after  hthotrity.  The  prompt 
removal  of  all  remains  of  stone,  frequent 
washing  of  the  bladder  with  antiseptic 
fluids  if  there  be  foetid  urine  and  muco- 
purulent deposit,  perfect  rest,  good  sustain- 
ing diet,  rubefacient  appUcations  to  the 
loins,  quinine,  and  moderate  use  of  opium 
in  some  form  if  absolutely  requisite  :  these 
means  may  sometimes  ward  off  the  worst 
symptoms,  and  facilitate  recovery. 

The  Old  Method  of  Lithotrity  may  still 
be  preferred  in  certain  cases ;  it  requires 
perhaps  less  skill  than  the  new,  and  the 
young  surgeon  may  therefore  be  well  jus- 
tified in  preferring  it.  In  ordinary  cases 
there  is  but  little  difference  in  the  results. 
Even  in  the  most  experienced  hands,  the 
mortality  of  the  one-sitting  method  would 
appear  to  be  only  one  to  two  per  cent,  less 
than  the  old  method,  and  in  inexperienced 
hands  it  would  very  likely  be  greater.  The 
old  plan  is  gentler,  milder,  less  formidable 
altogether ;  no  anaesthetic  probably  is  re- 
quired, no  extra  assistance ;  the  surgeon 
calls  by  himself  and  makes  a  short  sitting, 
just  as  much  as  the  patient  is  willing  to 
bear,  or  it  may  be  that  the  patient  even 
calls  on  the  surgeon  when  only  a  fragment 
or  two  have  to  be  dealt  with.  A  nervous, 
timid  patient  may  prefer  this  to  the  more 
heroic  and  rougher,  if  more  expeditious,  pro- 
ceeding. The  writer,  although  fully  admit- 
ting the  many  advantages  of  the  new  opera- 
tion for  the  large  majority  of  cases,  has  yet 
allowed  himself  to  follow  the  old  lines 
occasionally,  and  he  is  not  dissatisfied  with 
the  result. 

The  first  sitting  should  be  conducted 
with  great  care,  the  stone  being  taken  up 
and  broken  only  four  or  five  times.  The 
patient  should  remain  in  bed  for  at  least  a 
day  or  two,  during  which  time  he  will  void 
water  while  recumbent.  Some  little  cystitis 
will  probably  ensue,  but  frequently  the 
sharp  pains  of  stone  abate  at  once  and  be- 
fore any  of  it  is  passed.  In  a  few  days  the 
sitting  will  be  repeated,  and  the  surgeon 
will  soon  form  an  opinion  as  to  how  much  in- 
strumentation his  patient  can  bear.  If  the 
expelling  power  of  the  bladder  be  deficient, 
or  the  prostate  be  enlarged,  in  all  proba- 
bility the  passage  of  debris  will  be  slow,  and 
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only  the  finest  will  escape.  Under  these 
ch'cumstances,  its  removal  should  be  se- 
cured either  by  the  repeated  use  of  the 
non-fenestrated  Hthotrite,  sometimes  six 
or  eight,  or  even  ten  times,  in  as  many 
minutes,  at  each  sitting,  by  which  a  large 
quantity  is  soon  withdrawn ;  or  by  the  ap- 
pHcation  of  the  evacuating  catheter  and 
aspirator  at  once.  The  number  of  sittings 
required  will^vary  according  to  the  size  of 
the  stone,  and  the  facility  and  rapidity  with 
which  the  fragments  are  voided.  From 
three  to  six  is  the  average ;  but  the  writer 
observes  in  his  hst  of  cases  one  of  seventeen 
sittings  for  3G0  grains,  and  another  of  twenty 
sittings  for  384  grains  of  dried  debris. 
Both  these  cases,  however,  would  now  un- 
doubtedly be  treated  by  the  new  method. 
The  last  fragment  is  still  the  difficulty,  and 
it  should  be  the  surgeon's  most  anxious  care, 
by  searching  and  re -searching,  with  sound, 
or  lithotrite,  or  evacuator,  to  secure  its  re- 
moval ;  he  will  narrowly  watch  the  patient's 
sensations,  and  if  any,  the  least,  of  the 
old  feeling  at  the  glans  penis  or  at  the 
prostate  should  persist,  he  will  not  allow 
him  to  return  home  so  long  as  a  doubt 
exists. 

The  after-treatment  is  the  same  in  both 
iinds  of  o^^eration,  but  this  may  be  added. 
Sitting  should  follow  sitting  without  un- 
necessary delay,  probably  within  three  or 
four  days.  After  the  first  crushing,  how- 
ever, should  mild  cystitis  occur,  a  few  days 
or  a  week  of  rest  and  treatment  may  elapse  ; 
but  if  the  condition  shows  a  tendency  to 
run  on,  especially  if  it  be  associated  with 
fetid  urine  and  febrile  persistence,  the 
sitting  should  be  promptly  repeated,  and  if 
possible  the  entire  stone  removed  at  once 
by  the  evacuator.  Should  the  use  of  the 
lithotrite  at  or  after  the  first  sitting  prove 
to  be  very  difficult  or  ineffective,  and  the 
vesical  tenesmus  and  constitutional  dis- 
turbance very  severe  and  imsafe,  the  sur- 
geon will  be  justified  in  at  once  clearing 
the  bladder  and  putting  it  at  rest  by  litho- 
tomy. The  writer  has  never  yet  thought 
it  necessary  to  adopt  this  alternative,  but  he 
is  mclined  to  admit,  on  reflection,  that,  in  a 
few  cases,  the  patients  might  possibly  have 
been  saved  by  its  timely  performance. 

Foreign  bodies  have  occasionally  to  be 
removed  from  the  bladder ;  they  are  of 
great  variety,  and  may  require  either  Htho- 
tomy  or  hthotrity.  See  Foreign  Bodies 
IN  THE  Bladder. 

The  Obstacles  met  with  in  lithotrity  may 
1)6  due  (1)  to  the  size  and  natm'e  of  the 
stone ;  (2)  to  stricture  of  the  urethra ; 
.(3)  to  enlarged  prostate;    (4)    to  atony  of 


the  bladder  ;  (5)  to  sacculation  of  and  other 
changes  in  the  bladder. 

(1)  The  mere  weight  and  bulk  of  stone 
are  no  test  of  the  difficulty  of  crushing.  A 
stone  weighing  an  ounce,  composed  of  pure 
Hthic  acid,  will,  from  its  intense  hardness, 
test  the  quality  of  the  instrument  and  the 
strength  of  wrist  more  than  one  of  double 
the  weight,  composed  of  phosphates  or  some 
of  the  salts  of  uric  acid.  The  writer  has 
sometimes  trembled  for  his  instruments 
when  dealing  with  these  pure  red  lithic 
stones ;  they  break  into  sharp,  angular 
pieces,  very  different  from  the  laminated, 
smaller,  fawn-coloured,  and  often  multiple 
stones,  composed  of  lithate  of  ammonia, 
which  are,  perhaps,  in  Norfolk  at  all 
events,  the  most  common  variety  after  the 
pure  lithic.  The  oxalate  of  lime  stone  is 
also  very  hard,  but  it  breaks  into  less 
angular  pieces  than  the  Hthic.  Litholapaxy, 
however,  has  accomplished  the  removal  of 
Hthic  acid  and  oxalate  of  Hme  stones  of  two 
and  even  three  ounces  and  upwards,  and  it 
may  perhaps  be  said  that,  given  a  healt^hy 
bladder  and  prostate,  a  capacious  urethra, 
and  an  experienced  hand,  the  only  limit 
as  to  size  of  stone  is  the  power  of  the 
Hthotrite. 

(2)  Stricture  of  the  urethra,  if  slight  and 
capable  of  fuU  dilatation,  need  be  no  bar  to 
Hthotrity  for  stones  of  moderate  dimen- 
sions ;  but  in  old  stricture,  mth  great  sur- 
rounding induration  and  fistulae,  Hthotomy 
will  obtain  the  surest  and  most  permanent 
cure.  Sometimes  a  stone  is  detected  in  the 
urethra  behind  the  strictm'e,  as  well  as  one 
or  more  in  the  bladder,  or  it  may  be  partly 
in  the  bladder  and  partly  in  the  urethra, 
and  in  these  cases  median  lithotomy  will 
not  only  remove  the  stone,  but  may  go  far 
to  remedy  the  stricture  by  external  division. 

(3)  Hypertrophy  of  the  prostate  gland 
is  not  necessarily  a  serious  impediment 
to  Hthotrity ;  but,  if  it  is  considerable,  it 
may  impede  the  easy  introduction  of  instni- 
ments,  msLke  the  seizure  of  the  stone  diffi- 
cult, the  expulsion  of  debris  slow  and  tedious, 
and  in  the  one-sitting  method  obstruct  the 
free  and  efficient  action  of  the  evacuator. 
Prostatic  enlargement,  also,  leads  to  al- 
terations in  the  shape  and  condition  of  the 
bladder,  which  deserve  more  attention  with 
reference  to  Hthotrity  than  they  have 
hitherto  received.  Coming  on  as  it  usually 
does  about  or  after  the  age  of  sixty,  when 
the  vital  power  begins  to  wane,  it  induces, 
by  the  obstacle  it  offers  to  the  fi'ee  escape  of 
mine,  dilatation  and  hypertrophy  of  the 
muscular  waUs  of  the  bladder,  and  leads 
to  imperfect  contraction,  residual  urine,  and, 
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worse  than  all,  to  sacculation  of  the  mucotis 
membrane  in  all  its  degrees.  Enlargement 
of  the  median  lobe,  when  it  is  considerable, 
projects  backwards  into  the  cavity  of  the 
bladder  in  such  a  manner  as  to  form  pouches 
or  cornua  on  each  side  of  it,  and  even  below 
it,  into  which  portions  of  stone  may  and  do 
get,  and  where  it  is  almost  impossible  for 
any  instrument  to  follow  and  seize,  or  even 
detect  them.  Injections  will  not  always 
wash  them  out  of  these  recesses,  especially 
when  they  are  immersed  in  viscid  adhesive 
mucus  or  blood-clot ;  they  are  probably 
overlooked,  and  may  account  for  some  of 
those  numerous  recurrences  of  stone  which 
lithotritists  have  to  lament. 

(4)  Atony  of  the  bladder,  from  whatever 
cause,  is  a  serious  drawback  to  lithotrity, 
chiefly  because,  as  the  natural  expulsive 
power  is  lost,  the  surgeon  must  trust  to  his 
instruments  to  remove  the  final,  minute 
atoms  of  stone  ;  and  this  is  a  matter  of  no 
small  difficulty  in  flabby,  reticulated,  and 
irregularly-shaped  bladders. 

(5)  Sacculation  of  the  bladder  is  also  an 
enemy  to  complete  and  permanent  cure  by 
lithotrity.  The  formation  of  these  sacculi, 
from  the  shght  honeycomb  recesses  between 
the  hj^ertrophied  columns  to  the  complete 
sac,  in  which  the  mucous  membrane  is 
forced  gradually  between  and  through  the 
muscular  fibres  and  may  equal  the  bladder 
in  size,  is  well  understood.  The  aperture 
of  communication  with  these  complete  sacs 
is  usually  closed  by  the  contraction  of  the 
muscular  columns,  so  that  a  stone  may  be 
broken  and  none  of  the  fragments  may  enter 
them ;  but,  on  the  other  hand,  debris  does 
sometimes  find  its  way  into  them  or  one  of 
them.  The  sm-geon  is  unaware  of  it,  and  the 
patient,  being  relieved  of  nearly  aU  his 
suffering,  is  probably  declared  to  be  cured. 
But  trouble  is  in  store  for  him  :  gradually 
an  encysted  stone  is  formed ;  it  enlarges 
and  grows  up  into  the  bladder ;  pain  and 
cystitis  return,  and  all  the  sm-geon  can  do 
is,  from  time  to  time  to  break  off  and  re- 
move the  projecting  portion  ;  or  he  may  do 
Hthotomy,  with  the  slight  hope  of  being 
able  to  dislodge  the  whole  stone  from  its 
bed.  Sacculation,  too,  may  lead  to  another 
serious  danger  in  lithotrity — viz.  to  peri- 
tonitis. In  two  fatal  cases,  the  writer  found 
after  death  acute  peritonitis,  apparently 
originatiug  in  large  sacs,  the  walls  of  which 
consisted  of  mucous  membrane  only  covered 
by  peritoneum,  and  were  in  a  sloughy  con- 
dition ;  the  inflammation  was  probably  due 
to  decom]Dosing  urine  imprisoned  in  the 
sacs  ;  the  foetid  character  of  the  urine  was 
perhaps  increased  by  the  slight  cystitis  set 


up  by  the  operation.  In  all  cases  of  saccu- 
lation and  stone,  it  is  certain  that  the  danger 
now  pointed  out  would  be  diminished  by 
the  prompt  and  immediate  removal  of  all 
the  debris,  and  this  constitutes  another  ad- 
vantage of  the  one -sitting  method. 

The  Dangers  of  Lithotrity  are — (1) 
bleeding ;    (2)    clogging   of    the  lithotrite  ; 

(3)  impaction  of  fragments  in  the  urethra ; 

(4)  rupture   of   the    bladder    or    urethra;. 

(5)  cystitis  and  nephritis. 

(1)  Bleeding  is  seldom  a  cause  of  trouble^ 
but  in  a  few  recorded  cases  the  bladder  has 
become  filled  with  clot  and  unable  to  reUeve 
itself,  and  the  patient  has  been  brought 
into  danger  by  both  local  and  constitutional 
symptoms  of  a  serious  kind.  In  such  a 
condition  two  courses  are  open  for  adoption 
— either  to  draw  off  the  ui-ine  as  it  is  se- 
creted, by  the  fr*equent  use  of  a  frill-sized 
catheter  with  a  large  eye,  soothing  the  part 
and  system,  and  leaving  the  clot  to  soften 
and  come  away  by  degi'ees  ;  or  the  clot  may 
be  sucked  out  of  the  bladder  by  a  strong 
syringe  and  a  large  catheter,  alternately 
washing  and  exhausting  until  all  is  re- 
moved. The  first  method  is  generally  pre- 
ferable, but  in  either  case  troublesome 
cystitis  is  apt  to  follow. 

(2)  Extreme  impaction  of  the  lithotrite 
with  debris  can  only  occur  with  the  non- 
fenestrated instrument ;  when  it  does  hap- 
pen, the  operator  should  endeavour,  by 
opening  and  closing  the  blades,  and  movmg 
them  about  in  the  urine,  to  fr^ee  them  to 
some  extent.  Then  he  will  try  to  withdraw 
the  lithotrite :  it  will  probably  pass  along 
the  prostatic  and  membranous  urethra,  but 
it  may  be  airested  either  just  behind  or  in 
front  of  the  scrotum,  and  if  by  fair  traction 
force  it  will  not  come  away,  it  will  be  right 
to  cut  down  on  it  in  the  perineum,  turn 
out  the  blades  and  unload  them,  and  then 
withdraw  the  instrument.  If  the  opening 
in  the  urethra  is  far  down  in  the  perineiun, 
it  would  be  good  practice  to  slip  the  finger 
back  into  the  bladder,  dilating  the  passage 
as  it  goes,  and  clear  out  aU  the  stone  as  in 
a  median  lithotomy  ;  or,  if  this  is  not  done, 
a  full-sized  catheter  should  be  introduced 
and  retamed  in  or  near  the  bladder  for  a 
time,  so  that  no  fragments  may  pass  until 
the  wound  is  more  or  less  closed,  and  if 
possible  no  urine  should  be  allowed  to  irri- 
tate it.  This  accident  has  only  once  oc- 
curred to  the  writer,  with  one  of  Charriere's 
instruments.  It  was  withdrawn  with  some 
force,  causing  shght  laceration  of  the  mu- 
cous membrane  ;  swelling  followed,  frag- 
ments of  stone  accumulated  at  the  part 
injured,  and  led  to  a  sloughy  abscess,  wJEdchi 
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was  opened,  and  allowed  all  the  stone  to 
escape.  The  patient  recovered,  but  a  per- 
manent fistula,  close  in  front  of  the  scrotum, 
Temained.  Even  when  the  instrument  is 
•not  over  full,  it  is  apt  to  scratch  the  urethral 
membrane  with  sharp  fragments  which  pro- 
ject from  the  blades  ;  it  is  seldom  that  this 
causes  harm,  but  it  is  to  be  borne  in  mind 
as  one  of  the  disadvantages  of  the  non- 
fenestrated Uthotrite. 

(3)  Kupture  of  the  bladder  or  urethra 
has  undoubtedly  occurred  since  the  intro- 
duction of  Htholapaxy — of  the  bladder,  pre- 
sumably, by  sudden  over- distension,  or  by 
the  point  of  the  evacuating  catheter ;  of 
the  urethra,  by  the  rough  use  of  too  large 
an  instrument.  Peritonitis  in  the  one  case, 
and  urinary  extravasation  in  the  other,  will 
'befall  the  patient,  and  discredit  will  come 
upon  the  sm-geon.  It  may  be  expected, 
however,  that  these  mishaps  will  not  be 
repeated  now  that  the  novelty  of  the  opera- 
tion has  passed  by. 

(4)  Arrest  of  fragments  in  the  urethra 
occasionally  occmrs,  and  may  produce  total 
or  partial  retention  of  urine,  pain,  spasm, 
and  distress.  Very  often,  the  natural  efforts 
and  pressure  of  the  urine  will  accomplish 
the  removal  of  the  obstacle  in  a  short  time  ; 
if  they  do  not,  and  the  fragment  is  far  back, 
it  should  be  pushed  into  the  bladder  by  a 
large  catheter,  open  at  the  end  so  that  it 
may  better  engage  and  hold  the  offending 
piece.  "When  arrested  nearer  the  meatus,  it 
should  be  seized  and  withdrawn  by  long 
slender  forceps  or  Civiale's  urethral  litho- 
trite.  It  is  very  seldom,  indeed,  that  a  frag- 
ment will  require  to  be  removed  by  external 
incision,  but  this  may  be  called  for. 

(5)  Ordinary  cystitis  and  nephritis  have 
been  referred  to  already  in  describing  the 
after-treatment ;  but  there  is  a  form  of  per- 
sistent chronic  cystitis,  accompanied  with 
vesical  irritabihty,  decomposing  urine,  and 
phosphatic  deposit,  which  all  Hthotritists 
admit  to  be  not  infrequently  the  sequence 
or  consequence  of  the  operation.  It  gene- 
rally occm's  in  old  and  feeble  persons  in 
whom  the  prostate  is  hypertrophied,  the 
bladder  dilated  and  unable  to  empty  itself, 
and  therefore  unable  to  expel  all  the  debris 
of  a  broken  stone.  Hence,  although  by 
clearing  out  the  main" bulk  of  the  stone  the 
patient  is  greatly  improved,  some  few  atoms 
probably  elude  detection,  and  these,  acting 
as  nuclei,  form  the  basis  of  future  phos- 
phatic concretions,  and  in  a  few  months,  or 
perhaps  a  year  or  two,  the  patient  presents 
himself  again  and  is  again  more  or  less 
flcured.  Sometimes  the  bladder,  at  this 
«econd  intervention  of  the  sm'geon,  is  en- 


tirely freed  of  calculous  matter,  and  by  the 
careful  use  of  the  catheter  and  diligent 
washing  out  of  the  bladder  no  further  re- 
currence takes  place  ;  but  this  happy  result 
is  rather  the  exception  than  the  rule,  and 
the  surgeon  must  either  go  on  repeatedly 
removing  phosphatic  matter  with  the  litho- 
trite,  or  he  must  do  lithotomy  with  the 
hope — the  somewhat  forlorn  hope — that  by 
entire  clearance  of  stone,  and  by  drainage 
and  repose  of  the  bladder  for  a  time,  a  per- 
manent cure  may  result.  Some  surgeons 
attribute  this  persistent  chronic  cystitis  to 
the  rough  use  of  instruments,  or  to  some 
inherent  tendency  to  phosphatic  deposit; 
but  the  writer  believes  that,  in  the  great 
majority  of  such  cases,  it  is  due  to  leaving 
some  trifliag  piece  of  stone  undetected. 
The  difficulty  of  finding  and  removing  the 
last  atom  in  some  bladders  has  been  alluded 
to.  The  hope  has  been  expressed  that  by 
the  aspirator  and  the  large  evacuating  tube 
of  the  new  method  this  may  be  more  cer- 
tainly accomplished  than  by  the  old  method ; 
but  at  present  it  is  only  a  hope,  and  it  is 
yet  to  be  proved  that  recurrence  of  stone  is 
less  frequent  now  than  it  used  to  be.  Stones 
of  purely  bladder  origiu  and  formation  are 
rarely  met  with.  In  ordinary  cases  of 
atony  and  chronic  cystitis,  with  decomposing 
urine  loaded  with  muco -purulent  deposit, 
stone  will  seldom  occur  unless  there  is  a 
nucleus  of  some  kind;  and,  when  stone 
does  occur  in  these  cases,  it  will  be  found 
that  they  are  almost  always  of  renal  origin, 
although  the  bulk  of  the  stone  may  probably 
be  composed  of  phosphates. 

The  Results  of  Lithotrity  may,  like 
those  of  lithotomy,  be  considered — (1)  as 
to  the  mortality  ;  (2)  as  to  reciu'rence. 

Taking  again  the  experience  of  the 
Norwich  Hospital,  there  have  been  121 
cases  in  117  individuals  with  13  deaths, 
being  1  in  about  9^,  or  10*7  per  cent.  The 
average  age  was  just  sixty,  the  average 
weight  of  stone  preserved  was  110  grains. 
In  the  13  fatal  cases  the  average  weight  of 
stone  was  209  grains,  showing  that,  as  in 
lithotomy,  the  mortaUty  increased  with  the 
increasing  size  of  the  stone. 

The  list  of  lithotrity  cases  recently 
reported  by  Sir  H.  Thompson  affords, 
both  from  the  large  number  and  the  bril- 
liant success  obtained,  the  best  evidence 
of  what  lithotrity  can  achieve.  He  enumer- 
ates 672  cases  in  576  adult  males  with  43 
deaths,  being  1  in  15^,  or  about  6  per  cent. 
The  average  age  was  sixty ;  the  weight  of 
stone  is  not  given,  and  this  diminishes  the 
interest  and  value  of  the  record.  He  men- 
tions, however,  having  crushed  100  stones 
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which  were  so  small  as  to  produce  only 
sHght  symptoms,  and  of  which  cases  only 
one  was  fatal.  In  a  valuable  paper  read 
by  Sir  H.  Thompson  at  the  International 
Medical  Congress  in  1881,  he  gives  the 
weight  of  75  cases  done  by  Bigelow's 
method,  the  average  being  130  grains,  and 
in  others  the  stone  is  described  as  '  small.' 

Dr.  Freyer,  of  the  Indian  Civil  Service, 
has  recently  pubhshed  (Lancet,  February 
28,  1885)  a  remarkable  series  of  108  cases 
in  males  above  puberty,  done  by  litho- 
lapaxy,  with  only  4  deaths,  being  1  in  27 
only,  or  3'7  per  cent.  ;  the  average  age  of 
the  patients  was  forty-seven,  and  the  average 
weight  of  stone  317  grains.  Thus  there 
were  more  young  and  probably  healthy,  and 
fewer  old  and  probably  unhealthy,  persons 
than  Enghsh  lithotritists  are  accustomed 
to  meet  with;  but  the  average  size  and 
weight  of  stones  in  Dr.  Freyer's  practice 
was  undoubtedly  great.  The  record  in- 
deed is  the  most  remarkable  and  successful 
yet  published,  and  testifies  strongly  to  the 
skill  of  the  operator  as  well  as  to  the 
endurance  of  the  Indian  constitution. 

Recurrence  of  Stone  after  Lithotrity 
is  undoubtedly  common  ;  it  constitutes  the 
greatest  drawback  of  the  operation,  and 
requires  from  the  practical  surgeon  the 
most  candid  statement  and  the  fullest 
inquiry.  An  analysis  of  Sir  H.  Thompson's 
cases  would  seem  to  show  that  of  576 
adult  males  treated  by  lithotrity,  61  were 
operated  on  a  second  time,  9  a  third  time, 
3  a  fourth,  and  2  a  fifth  time ;  or  75  out  of 
576,  being  1  in  7*6,  or  13  per  cent.  It  is 
probable  that  not  all  who  suffered  fi-om 
recurrence  applied  to  him  again ;  they  may 
have  gone  elsewhere  or  declmed  further 
treatment.  Moreover,  there  were  43  fatal 
cases,  in  none  of  which  could  recmTcnce 
have  taken  place.  Further,  this  list  of  75 
only  includes  those  which,  Sir  H.  Thomp- 
son considered,  deserve  to  be  called  '  stone,' 
and  does  not  include  those  numerous  ones 
of  so-called  phosphatic  '  concretions,'  which 
are  due  either  to  phosphatic  deposit  from 
decomposing  urine  in  an  incompetent 
bladder  or  to  undetected  fragments.  If, 
therefore,  this  frequent  recurrence  of  stone 
has  occurred  in  the  practice  of  one  so 
skilful  and  of  such  vast  experience,  it  must 
be  admitted  that,  so  far  as  it  can  be  shown 
to  be  incident  to  the  operation  of  lithotrity, 
it  must  be  considered  a  great  and  serious 
drawback. 

The  causes  of  it  are,  as  in  Hthotomy — 

(1)  the  descent  of  a  fresh  renal  stone ;  and 

(2)  the  leaving  of  stones  or  fragments  of 
stone  at  the  first  operation.     The  descent 


of  a  fresh  stone  fi"om  the  kidney  is  ob- 
viously as  likely  to  foUow  one  operation  as 
the  other ;  there  are  not  a  few  persons  who 
are  in  the  habit  of  voiding  small  stones 
composed  of  Hthic  acid  or  lithate  of 
ammonia,  and  this  habit  may  persist  after 
some  of  these  have  been  removed  by  opera- 
tion. But  when  it  is  remembered  that  in. 
lithotomy  recurrence  is  almost  certaijily 
caused,  in  more  than  half  the  cases,  by 
leaving  stones  or  portions  of  stone  at  the 
first  operation,  and  when  it  is  remembered 
too  that  recurrence  is  vastly  more  frequent 
after  Hthotrity  than  after  lithotomy,  it  can- 
not be  denied  that,  in  by  far  the  larger 
number  of  cases  of  recurrence  after  litho- 
trity, the  real  true  cause  is  the  leaving  of 
calculous  debris  in  minute  quantity  at  the 
first  operation.  The  dilliculty  of  removing 
these  final  atoms  fi-om  the  recesses  and 
pockets  of  the  atonic,  half-paralysed  blad- 
ders of  aged  and  feeble  persons  has  been 
referred  to  ;  the  difficulty  may,  and  pro- 
bably will  be,  much  lessened  by  the  large- 
evacuating  tubes  of  Bigelow,  but  hitherto- 
this  drawback  has  been  regarded  as  the 
price  paid  for  the  vastly  greater  security  to- 
Ufe  from  lithotrity,  as  compared  with  litho- 
toray. 

Choice  of  Operation. — This  is  a  matter 
not  infrequently  of  great  nicety  and  dilli- 
culty, even  to  the  most  experienced  surgeon. 
Indeed,  as  Sh'  W.  Fergusson  has  said,  the 
greater  his  experience,  the  greater  will 
sometimes  be  his  doubt.  He  will,  in  certain 
cases,  dread,  if  he  cannot  clearly  diagnose, 
those  kidney-changes  which  may  mar  his 
best  endeavours,  and  which  the  young 
surgeon  is  apt  to  think  but  little  of;,  he 
will  know,  too,  that  even  with  a  measuring- 
somid  it  is  not  always  safe  to  infer  the 
exact  size  of  a  stone,  for,  in  large,  flattened 
stones,  a  small  diameter  may  mislead  him 
into  the  belief  that  he  has  one  of  a  moderate 
size  to  deal  with.  There  are  some  points, 
however,  on  which  all  surgeons  are  agi-eed. 
In  childi'en  under  puberty,  unless  the  stone 
is  very  small  indeed,  lithotomy  should  be  the 
rule ;  its  good  results  in  the  young,  and  the 
small  size  of  the  urethra,  which  precludes 
the  use  of  the  evacuating  tube,  combine  to- 
favour  the  method  of  cure  by  one  complete 
operation.  On  the  other  hand,  in  the 
healthy  adult,  hthotrity  should  undoubtedly 
be  adopted  in  all  cases  where  the  stone  is 
of  moderate  size ;  but  it  may  be  asked 
what  is  meant  by  the  word  '  moderate.' 
A  different  answer  will  be  given  now  to- 
that  which  used  to  be  offered,  for  it  is  cer- 
tain that  litholapaxy  is  competent  to  deal 
with    stones    of   considerable    magnitude. 
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even  up  to  2,  3,  and  4  ounces.  It  should, 
however,  be  borne  in  mind  that  a  single 
hard  uric  acid  or  oxalate  of  lime  stone  of 
1^  or  2  oz.  will  be  far  more  difficult  to 
break  and  extract,  and  be  more  trying  to 
the  patient,  than  double  that  weight  of 
small  multiple  or  friable  and  laminated 
stones.  Up  to  an  ounce  and  a  half  in 
weight,  there  can  be  no  doubt  of  the  im- 
mense superiority  of  lithotrity  over  litho- 
tomy, so  far  as  mortality  is  concerned. 
Above  that  weight,  say  from  li  to  3  ounces, 
it  yet  remains  to  be  seen  whether  lithotrity 
by  any  method  can  be  applied  with  more 
safety  and  success  than  lithotomy. 

In  the  Norwich  Hospital  there  have  been 
193  cases,  chiefly  adults,  treated  by  litho- 
tomy, in  which  the  stones  weighed  1  ounce 
and  under  2,  with  159  cures  and  34  deaths, 
being  1  in  5*6,  or  17'G  per  cent. ;  and  55  cases 
of  2  ounces  and  under  3,  with  35  cures  and 
20  deaths,  being  1  in  2*75,  or  3G  per  cent. 
These  figures  will  serve  as  a  basis  for 
futiu-e  comparison.  In  stones  weighing 
more  than  three  ounces  the  choice  will 
rest  between  lateral  and  supra-pubic  litho- 
tomy; and  here,  again,  experience,  not  at 
present  forthcoming,  is  required  to  assist  in 
deciding.  In  the  same  hospital  there  have 
been  50  cases,  almost  all  done  by  the 
lateral  method,  of  stones  above  3  ounces, 
with  31  cures  and  19  deaths,  being  1  in 
2*6,  or  36  per  cent.  This  list  also  will  serve 
for  future  comparison.  The  writer  has 
long  felt  that  supra-pubic  lithotomy  de- 
serves a  full  re-examination  by  the  light 
of  modern  antiseptic  surgery  and  the  more 
perfect  system  of  drainage  ;  lately  a  fresh 
impetus  has  been  given  to  this  inquiry 
by  the  investigation  of  Professor  Petersen. 
So  that  it  would  seem  likely  that  in  future, 
the  time-honoured  operation  of  lateral 
lithotomy  will  be  shorn  of  its  prestige 
and  diminished  in  its  supremacy  by  the 
extended  domain  of  litholapaxy  on  the  one 
hand,  and  of  supra-pubic  lithotomy  on  the 
other.  In  children  of  both  sexes,  with  large 
stones,  the  high  operation  has  been  proved 
to  have  great  advantages,  and  in  adult 
females,  when  the  stone  is  beyond  the  com- 
pass of  lithotrity,  the  high  operation  will 
probably  come  to  supplant  the  vaginal  or 
any  other  method  of  cure. 

These  principles  and  rules  dealing  with 
stones  of  various  sizes  are  applicable  only  or 
chiefly  when  the  urinary  organs  are  sound 
and  the  general  health  good ;  but  what  course 
should  be  adopted  when  these  circmnstances 
are  adverse  ?  The  effect  of  stricture,  of  pros- 
tatic enlargement,  of  changes  in  the  shape 
and  walls  of  the  bladder,  have  already  been 


mentioned.  Mere  vesical  irritability  seldom 
impedes  lithotrity,  nor  do  atony  and 
chronic  cystitis ;  these  bladders,  as  a  rule, 
bear  the  contact  of  instruments  well,  and 
are  frequently  already  accustomed  to  the 
constant  use  of  the  catheter.  But  what  is 
to  be  said  of  stone,  complicated  with 
kidney  disease,  such  as  albimainuria,  and 
chronic  pyelitis,  and  atrophy  ?  In  these 
cases  all  operations  are  fraught  with 
danger,  but  it  is  probable  that  the  least 
risk  will  be  met  with  from  a  carefully 
conducted  one-sitting  lithotrity.  So,  too, 
in  those  cases  of  constitutional  disease 
combined  with  stone,  such  as  diabetes, 
tabes,  and  other  spinal  diseases,  it  will  be 
well  to  avoid  the  shock  and  haemorrhage 
of  lithotomy,  and  proceed,  if  any  surgical 
proceeding  is  allowable,  by  Hthotrity. 
This,  however,  can  only  be  recommended 
in  cases  where  the  stone  is  of  strictly 
moderate  size ;  when  it  is  of  1^  or  2  oz.  and 
upwards,  the  lateral  or  high  operation  will 
probably  afford  the  best  of  the  bad  chances 
of  recovery.  Some  consideration  in  select- 
ing the  operation  must  be  given  to  the  tact 
and  experience  of  the  surgeon.  A  beginner 
will  do  well  to  adopt  lithotomy  in  cases  of 
full-sized  stones  in  which  his  more  ex- 
perienced colleague  would  trust  himself  to 
do  litholapaxy ;  but  no  one  should  adopt  the 
latter  without  practising  it  well  beforehand 
outside  the  bladder.  Lastly,  it  may  be 
said  that  by  lithotomy  there  is  greater 
danger  to  life,  but  a  more  perfect  recovery 
for  those  who  do  recover ;  while  by  litho- 
trity the  immediate  security  to  life  and 
the  present  recovery  are  not  infrequently 
dearly  purchased,  and  well-nigh  counter- 
balanced, by  the  recurrence  of  the  disease 
or  the  more  or  less  permanent  persistence 
of  some  form  of  vesical  trouble. 

William  Cadge. 

LITTRE'S  OPERATION  for  opening 
the  colon  in  the  groin.     See  Atresia  Ani. 

LIVER,  Rupture  of  the. — From  its  size 
the  Uver  is  more  frequently  ruptured  than 
any  of  the  other  abdominal  viscera.  Either 
sm'face  of  the  organ  may  be  torn,  but  the 
upper  is  more  frequently  so  affected,  and 
an  organ  that  is  diseased  is  more  prone  to 
suffer  than  one  of  normal  texture.  Several 
degrees  of  rupture  are  met  with,  varying 
from  a  slight  superficial  crack  to  a  com- 
plete pulp.  The  parenchymatous  tissue  may 
sometimes  be  torn  while  the  peritoneal 
covering  of  the  organ  is  left  intact. 

Causes. — Blows,  falls,  spent  shot  taking 
effect    in  the    hepatic    region,   wheels    ot 
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vehicles  passing  over  the  abdomen,  frac- 
tured ribs  perforating  the  diaphragm. 

Symptoms. — As  there  are  none  that  are 
strictly  diagnostic,  the  presence  of  a  com- 
municating wound  or  the  performance  of 
laparotomy  can  alone  lead  to  an  accurate 
estimate.  The  precise  nature  of  the  injmy 
and  the  region  of  the  abdomen  must  be 
considered.  Shock,  if  the  rupture  be  of  any 
extent,  is  well  marked ;  the  general  sm*face  of 
the  body  is  pallid  and  cold ;  vomiting,  thirst, 
general  restlessness,  sighing  respirations 
and  feeble  pulse,  are  present ;  also  pain  and 
tenderness  in  the  region  of  the  liver ;  but 
this  is  likewise  present  when  the  organ  is 
merely  bruised.  An  increase  in  the  faint- 
ness  and  feebleness  of  pulse  denotes  that 
the  haemorrhage  is  continuing,  and  that  an 
accumulation  is  taking  place  in  the  peri- 
toneal cavity,  which  will  be  recognised  by 
a  gradually  widening  area  of  dulness  on 
percussion.  If  not  speedily  fatal,  jaundice 
and  itching  of  the  skin  may  supervene. 
Should  an  external  wound  exist,  bile  may 
be  discharged  through  it. 

Prognosis. — This  depends  upon  the  size 
of  the  rupture.  If  it  be  of  any  magnitude, 
death  takes  place  in  a  few  hours  from  shock 
and  haemorrhage.  Small  ruptures  may  be 
recovered  from,  and  very  superficial  cracks 
may  pass  undetected.  If  the  immediate 
dangers  be  overcome,  the  subsequent  ones 
that  threaten  are  peritonitis  and  abscess 
due  to  the  extravasation  of  blood  and  bile. 
When  the  serous  covering  of  the  organ  is 
not  torn,  the  chances  of  recovery  are  en- 
hanced. 

Treatment. — Rest  in  the  horizontal  posi- 
tion ;  warmth  to  the  general  surface  of  the 
body ;  hot  fomentations  or  ice  applied  over 
the  region  of  the  liver.  To  reheve  pain  and 
tenderness,  morphia  should  be  administered 
Bubcutaneously  or  by  suppository.  Brandy, 
if  it  can  be  borne,  should  be  administered 
by  the  mouth  in  frequent  but  small  doses 
imtil  the  heat  of  the  body  is  restored.  To 
allay  thirst,  ice  may  be  given  to  suck,  and 
cold  or  warm  water  in  teaspoonful  doses. 

If  it  be  evident  that  the  internal  haemor- 
rhage is  copious  or  continuing,  the  abdomen 
may  be  opened  in  the  middle  line  between 
the  ensiform  cartilage  and  the  umbilicus, 
the  peritoneal  cavity  emptied  of  blood-clot 
or  bile,  and  the  wounded  organ  examined. 
Should  exposure  not  restrain  the  haemor- 
rhage, the  bleeding  surface  may  be  gently 
seared  with  the  thermo  -  cautery ;  the  ab- 
dominal cavity  should  then  be  washed  out 
thoroughly  with  clean  hot  water  and  care- 
fully dried  with  sponges.  A  glass  drainage- 
tube  having  been  inserted,  the  rest  of  the 


parietal  wound  should  be  closed  and  dry 
dressings  applied,  secured  with  strapping 
and  a  wide  flannel  bandage.  The  drainage- 
tube  should  be  retained  for  at  least  twenty- 
four  hours,  and  longer  if  the  discharge  be 
copious. 

Peritonitis  must  be  treated  in  the  ordi- 
nary manner,  and  any  abscess-formation 
should  be  evacuated  by  the  aspirator  or  by 
incision.  Thomas  F.  Chavasse. 

LOCAL  AliT^STHESIA.— When  we 
consider  the  fatal  cases  which  have  resulted 
from  general  anassthetics  of  all  kinds,  and 
call  to  mind  the  fact  that  very  many  of  the 
deaths  have  occurred  in  operations  of  trifling 
magnitude  ;  when  also  we  think  of  the  un- 
pleasant and  sometimes  dangerous  after- 
effects of  such  anaesthetics,  it  is  obvious 
that  local  means  for  the  prevention  of  pain 
would  be  of  the  greatest  value. 

Although  by  squeezing  and  rubbing  the 
lobe  of  the  ear  jewellers  render  it  insensi- 
tive to  the  passage  of  a  needle,  the  use  of 
compression  of  sensory  nerves  may  be  said 
to  have  failed  to  produce  sufficient  anaes- 
thesia to  render  even  small  operations 
painless.  Narcotic  drugs — opiinn,  morphia, 
belladonna,  chloroform,  carbonic  and  car- 
bolic acids — appHed  to  the  unbroken  skin 
or  injected  hypodermically,  are  either  too 
weak  in  their  action  to  prevent  the  pain  of 
a  cut,  or  they  produce  painful  effects  such 
as  vesication.  But  lotions,  ointments, 
and  vapours  of  the  above  drugs  are  valu- 
able when  applied  to  painful  ulcers,  simple 
or  malignant. 

Until  quite  recently,  the  only  local  me- 
thod of  preventing  the  pain  of  an  opera- 
tion was  that  of  freezing  the  part.  This 
may  be  done  by — (1)  the  application  of  a 
mixture  of  ice  and  salt  to  the  part,  or  (2)  by 
the  ether  spray. 

Ice  and  Salt. — Finely  powdered  ice  and 
salt,  well  mixed  in  the  proportion  of  2  to  1, 
and  put  into  a  gauze  bag,  are  closely  applied 
to  the  part.  In  five  to  ten  mmutes  the  skin 
becomes  yellowish-white,  firmer  than  na- 
tural, looks  tallowy  on  section  and  does  not 
bleed,  and  incisions  into  it  are  painless. 
After  a  somewhat  longer  apphcation  a  nail 
may  be  painlessly  removed;  but  it  is  im- 
possible to  freeze  deeper  tissues  without 
great  probabihty  of  inducing  sloughing. 

The  ether  spray  is  handier  than  ice  and 
salt.  The  nozzle  should  be  held  one  to  two 
inches  from  the  part.  In  from  half  to  two 
minutes,  a  white  firmish  patch  appears  and 
rapidly  spreads.  Painless  incisions  may  now 
be  made  in  the  skin ;  but  the  deeper  parts  are 
unaffected.     Ic  has  been  recommended  to 
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play  on  the  latter  through  the  incision — to 
make  the  spray  precede  the  knife ;  but  this  is 
a  very  slow  process,  and  could  not  be  carried 
out  for  large  incisions.  The  knife,  too,  gets 
crusted  with  ice,  and  the  operator's  fingers 
niunb.  No  cautery  or  light  must  ever  be 
brought  near  the  spray.    See  Ether-Spray. 

The  first  objection  to  both  these  methods 
is  that  their  action  is  very  superficial.  But 
they  cannot  be  recommended  even  for  su- 
perficial operations,  as  the  sensations  in  a 
part  during  fireezing  are  painful ;  and,  during 
thawing,  the  suffering  may  be  so  acute  as 
<;onsiderably  to  exceed  that  which  the  ope- 
ration itself  would  have  caused.  It  is  well, 
however,  to  bear  in  mind  that  a  Caesarean 
section  has  been  done  almost  painlessly 
•under  the  ether  spray. 

Hydrochlorate  of  Cocaine. — During  the 
•last  few  months  this  drug  has  been  much  used 
as  a  local  anaesthetic.  A  solution  of  from 
4  to  20  p.c.  is  either  dropped  or  painted  over 
the  surface  to  be  anaesthetised,  two  or  three 
times  at  intervals  of  tlnree  to  five  minutes  ; 
sufficient  anaesthesia  is  thus  produced  for 
the  performance  of  small  operations,  and 
continues  from  ten  to  fifteen  minutes. 
But  the  drug  will  not  act  through  un- 
broken skin,  and  can,  therefore,  be  used 
as  above  only  upon  mucous  surfaces.  Two 
cases  have,  however,  been  reported  in  which 
a  hypodermic  injection  rendered  the  open- 
ing of  an  abscess  painless.  The  new  anaes- 
thetic has  been  used  chiefly  in  operations 
upon  the  eye,  ear,  nose,  mouth,  larynx, 
urethra,  and  rectum.  Its  capabilities  are 
probably  not  yet  fully  determined. 

Stanley  Boyd. 

LOCK-JAW.     See  Tet^inus. 

LOOSE  CARTILAGE.— This  is  the 
name  given  to  certain  movable  bodies,  of 
varying  origin  and  constitution,  which  are 
found  in  the  interior  of  joints,  especially 
the  knee,  and  whose  presence  gives  rise  to 
a  characteristic  train  of  symptoms. 

The  name  '  loose  cartilage  '  is,  however, 
not  always  an  accurate  one ;  for  these 
bodies  are  sometimes  not  loose,  and  fre- 
quently contain  no  cartilage.  Most  often 
they  consist  chiefly  of  fibrous  tissue,  in 
which  is  a  small  quantity  of  ill-formed  car- 
tilage containing  some  irregularly  deposited 
calcareous  material.  They  may,  however, 
be  formed  of  true  cartilage,  or  of  cartilage 
which  has  undergone  a  variable  amount  of 
-ossification  or  calcification.  Others  consist 
•of  small  masses  of  fibrinous  lymph. 

They  may  be  single  or  multiple,  and 
they  vary  in  size  from  a  quarter  of  an  inch 


to  an  inch  or  more  in  diameter.  The 
majority  of  these  bodies  Ue  loose  in  the 
joint,  and  can  travel  to  any  part  of  it ;  but 
occasionally  they  are  attached  by  a  pedicle 
which  limits  their  range  of  movement. 
Their  occurrence  is  almost  confined  to  the 
knee,  but  they  have  occasionally  been  met 
with  in  the  elbow,  and  rarely  in  some  of 
the  other  joints.  Their  mode  of  origin  is 
variable,  though  they  are  often  traced  to 
injury.  Probably,  many  of  them  occur  in 
the  early  stages  of  osteo-arthritis,  in  which 
cartilaginous  or  calcareous  material  is 
formed  in  a  synovial  fringe,  and  this,  be- 
coming pendulous,  is  eventually  detached 
either  by  injury  or  the  movements  of  the 
joint.  Or,  they  may  have  their  origin  in 
the  exudation  of  inflammatory  lymph  upon 
the  surface  or  into  the  substance  of  the 
loose  synovial  tissue ;  and  this,  undergoing 
development  into  fibrous  tissue  or  cartilage, 
is  separated  from  its  attachment  by  the 
pressure  of  the  bones.  In  other  cases,  a 
piece  of  the  articular  cartilage  is  detached 
either  by  direct  injury  or  by  the  process 
of  necrosis. 

The  symptoms,  caused  by  the  presence 
of  a  loose  body  in  a  joint,  are  recurrent 
attacks  of  pain  and  synovitis.  The  pain 
comes  on  suddenly  and  is  very  acute ; 
it  is  due  to  the  body  sUpping  between  the 
ends  of  the  bones.  In  the  knee  (which  is 
the  only  joint  that  need  be  considered), 
when  this  occurs  the  joint  becomes  im- 
mediately fixed,  and  this,  together  with 
the  severe  pain,  often  causes  the  patient  to 
fall.  After  a  time,  usually  a  few  hours,  or 
it  may  be  in  the  first  effort  to  move,  the 
loose  body  again  becomes  displaced  and 
the  joint  can  be  moved ;  but  more  or  less 
synovitis  ensues.  These  attacks  of  pain 
and  synovitis  recur  whenever  the  loose 
body  becomes  caught  between  the  bones, 
and,  as  every  attack  of  synovitis  leaves  the 
joint  a  little  looser,  this  occurrence  is  apt 
to  become  increasingly  frequent. 

Treatment. — This  must  depend  upon 
the  amount  of  inconvenience  caused  by  the 
presence  of  the  loose  cartilage,  and  also 
upon  the  condition  of  the  health  of  the  suf- 
ferer. In  some  cases,  a  carefully  contrived 
splint  or  bandage  will  keep  the  offending 
body  in  the  upper  pouch  of  the  synovial 
cavity,  where  it  may  possibly  become  fixed 
by  adhesions.  Or,  the  same  end  may  be 
attained  by  the  use  of  strapping  over  it  a 
piece  of  leather,  with  a  hole  cut  in  it  to 
receive  the  loose  body.  But  usually  such 
measures  are  inefficient,  and  the  patient  re- 
quires something  more  radical  to  be  done. 
The   only   curative   treatment   ia    the  re- 
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moval  of  the  loose  body  from  the  cavity  of  | 
the  jomt.    This,  of  course,  can  only  be  done  j 
by  opening  the  joint,  which,  even  with  every  l 
precaution,   is   an    operation    of  sufficient 
gravity  to  forbid  its  being  undertaken  till  | 
paUiative  measures  have  been  tried.    More-  l 
over,  it  is    to    be    remembered  that   any  | 
serious  disturbance  of  the  patient's  health, 
and  especially  such  as  is  indicated  by  the  { 
presence  of  albumen  in  the  m-ine,  should  ; 
deter    the    smrgeon    from    any    avoidable  1 
opemtion  upon  a  large  joint.    Nevertheless, 
if  the  local  inconvenience  renders  the  ex- 
traction of  the  loose  cartilage  desirable,  and 
the  patient  be  in  good  health,  the    opera- 
tion may   be  undertaken  with  every  pro- 
spect of  success.  i 

Two  methods  of  operation  are  available  : 
one  in  which  an  incision  is  made  directly 
into  the  jouit,  and  the  loose  body  at  once 
removed ;  the  other  in  which,  the  capsule 
of  the  joint  being  oj)ened  subcutaneously 
by  a  long  knife  passed  obhquely  under  the 
skin,  the  loose  body  is  pressed  out  of  the 
joint  into  the  subcutaneous  cellular  tissue, 
and  either  left  there  or  removed  after  the 
wound  into  the  joint  is  healed.  Which- 
ever operation  is  adopted,  the  strictest 
antiseptic  precautions  should  be  observed ; 
and,  if  due  care  be  taken  on  this  point, 
the  removal  of  the  loose  body  by  dnect  in- 
cision is,  in  the  writer's  opinion,  the  pre- 
ferable method. 

If  the  loose  body  be  freely  movable, 
an  incision  a  finger's  breath  in  length 
should  be  made  on  the  outer  side  of  the 
joint,  the  loose  body  if  possible  being  held 
in  that  position,  and  then  squeezed  through 
the  opening.  Should  the  substance  slip 
away,  as  often  happens,  the  finger  may  be 
introduced  into  the  joint  to  bring  it  again 
towards  the  opening,  through  which  it  may 
be  extracted  by  a  small  pair  of  lithotomy 
forceps.  If  there  be  any  difficulty,  it  is 
much  better  to  explore  the  joint  with  the 
finger  than  to  search  for  it  from  the  out- 
side or  by  movements  of  the  joint.  The 
wound  is  to  be  closed  by  a  fine  catgut 
suture,  antiseptic  dressings  apphed,  and  the 
limb  at  once  fixed  on  a  splint. 

Usually,  there  is  no  local  or  constitu- 
tional disturbance  ;  the  wound  is  healed  in 
a  few  days,  and  after  a  fortnight's  rest  of 
the  limb  the  patient  may  be  considered 
well.  Should  there  ensue  any  inflamma- 
tion of  the  joint,  it  must  at  once  be  com- 
bated by  decided  antiphlogistic  treatment. 
J.  Warrington  Haward. 


LORDOSIS.     See 
Spinal  Curvature. 
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LUMBAR  ABSCESS.— An  abscess, 
usually  chronic,  situated  in  the  loin  or  over 
the  lower  ribs  near  their  angles. 

Cause. — Generally  due  to  caries  either 
of  the  spine  or  ribs;  may  also  come  from 
deeper  parts,  as  the  kidney,  or  may  have  no 
evident  source  of  origin;  this  last  occurs 
usually  in  children,  and  is  subcutaneous. 
In  children,  also,  acute  abscess  in  the 
erector  spinas,  without  bone-disease,  is  seen.. 

Pathology. — When  from  spinal  caries, 
it  may  be  a  diverticulum  in  the  course  of  a 
psoas  abscess,  starting  at  the  upper  or  lower 
end  of  the  primary  abscess ;  and,  when  the 
former,  it  hes  over  the  lower  ribs,  and  may 
be  mistaken  for  a  localised  empyema.  Or 
pus  may  travel  directly  backwards  fi-om 
the  spine  to  the  outer  edge  of  the  erector 
spinas  ;  or,  more  rarely,  may  be  over  the 
spines  themselves ;  or,  passing  between  the 
laminae,  may  get  into  the  sheath  of  the 
erector  spinas  ;  or  a  dorsal  spinal  abscesa 
may  travel  down  and  become  lumbar. 
Caries  of  the  lower  ribs  or  of  the  iUac 
crest  may  also  cause  lumbar  abscess  ;  and 
a  pyonephrosis  and  perinephritic  abscess 
may  project  in  the  loin,  as  well  as  in  the 
abdomen. 

Symptoms. — No  special  subjective  symp- 
tom belongs  to  lumbar  abscess;  the- 
tumour  is  generally  the  first  thing  re- 
marked. Any  source  of  origin,  as  above, 
must  be  sought  for ;  the  deep  connection  of 
the  swelling  is  shown  by  a  cough  impulse. 

Diagnosis. — The  abscess  is  recognised 
by  the  usual  physical  signs  ;  its  origin 
must  be  discovered  by  history  and  ex- 
amination. The  possibihty  of  its  being 
part  of  a  psoas  abscess  must  not  be  for- 
gotten. When  over  the  lower  ribs  it  may 
be  an  empyema,  which  an  examination  of 
the  thorax  will  decide ;  or  it  may  be  from 
rib-caries.  Until  the  abscess  is  opened,  it 
is  usually  impossible  to  feel  any  carious 
or  irregular  surface.  A  local  spot  of  pain 
under  the  abscess  and  in  the  rib  suggests 
caries.  The  '  cold '  subcutaneous  abscess 
of  children  has  only  negative  signs  with 
regard  to  origin.  Pyonephrosis  and  peri- 
nephritic abscess  cause  abdominal  swelling 
as  well,  and  probably  pyuria.  Eenal  cancer 
resembles  lumbar  abscess  at  times,  but  there 
is  no  true  fluctuation  ;  there  are  gi-eat  pain 
and  special  renal  symptoms — e.g.  haema- 
turia. 

Treatment. — Whether  due  to  caries  or 
not,  the  abscess  must  be  opened  freely ;  this 
allows  exploration  and  perhaps  removal  of 
sequestra.  In  the  subcutaneous  abscess  of 
children,  rehef  of  tension  by  aspiration, 
followed  by  firm  bandaging    over    bella- 
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donna  plaster,  with  the  internal  use  of 
iodide  of  iron,  frequently  causes  resolution 
of  the  abscess. 

C.  Hilton  Golding-Bird. 

LUMBAR  HERNIA.— In  this  variety 
of  hernia,  the  protrusion  presents  itself  ex- 
ternally in  Petit's  triangle.  This  triangle  is 
bounded  in  front  by  the  external  oblique, 
and  behind  by  the  latissimus  dorsi,  while  its 
base  is  formed  by  that  part  of  the  iliac  crest 
which  lies  between  the  attachments  of  the 
two  muscles.  To  reach  the  tjriangle,  the  her- 
nial sac  passes  thi'ough  the  posterior  aponeu- 
rosis of  the  transversahs  muscle,  and  then 
through  the  fibres  of  the  internal  obHque. 
Its  neck  will  be  situated  near  the  outer  bor- 
der of  the  quadratus  lumborum.  This  rup- 
ture has  occurred  most  usually  after  wounds, 
deep  abscesses,  and  severe  contusions.  It 
is  also  said  to  have  followed  pregnancy 
and  ascites.  The  sac  may  contain  small  in- 
testine or  omentum,  or  a  portion  of  the 
ascending  or  of  the  descending  colon.  The 
hernial  timiour  is  usually  very  small,  but  it 
may  attain  the  size  of  an  mfant's  head.  It 
is  reported  to  be  usually  oval  in  shape,  with 
its  long  axis  placed  antero-posteriorly.  Its 
orifice  is  large  ;  and  it  is  as  a  rule  readily 
reduced.  It  may,  however,  become  irre- 
ducible or  inflamed.  It  has  been  the  seat 
of  strangulation,  and  in  one  reported  case  of 
strangulation  herniotomy  was  performed, 
but  with  a  fatal  result.  The  hernia  has  been 
mistaken  for  lumbar  abscess,  for  haematoma, 
and  for  a  fatty  or  fibro-cellular  growth. 

Frederick  Treves. 
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See   Pneu- 


LUNG,    Inflammation   of  the. 
Pneumonia,  Traumatic. 
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LUNG,  Wounds  of  the.— These  may 
be  produced  in  three  ways — 

(a)  By  an  external  agent,  as  in  stabs. 

(/3)  By  the  fractured  end  of  a  rib. 

(y)  Certain  rare  cases  occur  in  which 
the  lung  ruptures  in  compression  of  the 
chest,  where  no  rib-fracture  can  be  de- 
tected. 

Wounds  of  the  lung  are  also  divided  into 
punctured,  lacerated,  and  incised  wounds. 
Of  these,  the  incised  wounds  are  the  most 
dangerous,  being  attended  with  the  most 
copious  haemorrhage.  A  punctiu:ed  wound 
is  the  least  dangerous,  as  may  be  illustrated 
by  the  effect  of  an  accidental  puncture  in 
exploration  of  the  chest  with  the  aspirating 
needle.  A  lacerated  wound,  such  as  that 
caused  by  a  fractured  bone,  will  be  danger- 


ous in  proportion  to  the  amount  of  tissue 
involved. 

Diagnosis. — (a)  Where  there  is  an  ex- 
ternal wound,  blood  and  bubbles  of  air  may 
be  seen  in  some  cases  escaping  from  the 
opening  in  the  act  of  respiration,  or  even 
passing  backwards  and  forwards  by  an 
efidux  and  reflux  movement.  If  the  wound 
in  the  chest  be  large,  there  may  be  a  hernia 
of  the  wounded  lung  (pneumocele).  In  such 
cases  (which  are,  however,  rare),  the  dia- 
gnosis is  easy,  but  in  the  majority  a  wounded 
lung  must  be  diagnosed  inferentially  from 
the  state  of  the  chest  and  other  symptoms. 
On  account  of  its  vascularity,  haemorrhage 
from  a  wound  in  the  lung  is  one  of  its 
most  common  accompaniments.  This 
takes  place  into  the  cavity  of  the  plem'a 
(haemothorax),  and  into  the  lung-tissue 
about  the  site  of  the  wound.  Compara- 
tively seldom  does  tliis  haemorrhage  take 
place  to  any  great  extent  externally,  imless 
the  wound  be  very  large.  The  elasticity 
of  the  tissues,  and  consequent  tendency  of 
a  small  wound  to  close,  will,  as  a  rule,  shut 
in  the  blood,  and  the  haemorrhage  thus 
takes  place  internally.  Internal  haemor- 
rhage, whether  into  pleura  or  lung,  gives 
rise  to  dulness  about  the  afi'ected  side,  more 
especially  about  the  base  of  the  lung,  if  the 
amount  of  extravasated  blood  be  consider- 
able. The  area  of  dulness,  however,  de- 
pends a  good  deal  upon  the  position  which 
the  patient  assumes  after  the  mjury  is 
inflicted.  If,  as  is  most  common,  it  be 
the  recumbent  posture,  the  blood  will  not 
necessarily  gravitate  towards  the  base  of 
the  lung,  and  the  area  of  dulness  will  be 
most  marked  about  that  part  of  the  chest 
upon  which  the  patient  has  principally 
lain. 

The  amount  of  blood  extravasated  is 
not  generally  great  enough  to  cause  any 
considerable  compression  of  the  lung,  un- 
less some  very  large  vessel  has  been 
woimded  ;  but  it  is  often  enough  to  separate 
completely  the  surfaces  of  the  pleura. 
Fine  crepitation  is  the  auscultatory  sound 
most  commonly  present.  But  if  the 
amount  of  blood  extravasated  be  large,  the 
crepitation  will  disappear,  and  the  breath- 
ing sounds  become  indistinct  or  inaudible 
from  the  lung-tissue  having  become  com- 
pressed. The  very  rapid  appearance  of 
the  dulness  after  the  injury  will  enable 
the  surgeon  to  distinguish  it  from  acute 
pleuritic  effusion. 

Other  signs  of  woimded  lung  consist 
in: — 

1.  A  fixed,  deep,  and  severe  pain  in 
the  thorax  about  the  region  of  the  wound. 


956 


Lung,  Wounds  of  the 


2.  Much  troublesome  cough,  with  irri- 
tation of  the  larynx,  causing  constant 
desire  to  cough.  The  patient,  however,  is 
obhged  to  repress  the  tendency  within  the 
narrowest  possible  limits  on  account  of  the 
increase  of  pain  so  caused,  and  thus  arises 
the  peculiar,  small,  su;ppressed  cough  of 
thoracic  injury. 

3.  Very  considerable  dyspnoea.  This  no 
doubt  arises  from,  and  is  directly  propor- 
tioned to,  the  amount  of  lung-tissue  ren- 
dered inoperative  by  the  injury. 

4.  Haemoptysis.  Frothy  blood  is 
coughed  up  from  the  chest  into  the  mouth 
in  this  condition ;  at  a  later  stage,  as  the 
pneumonic  state  supervenes,  the  frothy 
blood  gradually  gives  place  to  rust-coloured 
eputum. 

5.  Pneumothorax.  This  condition  is 
generally  conjoined  with  more  or  less 
haemothorax.  Air  passes,  either  from  the 
wounded  lung  or  from  the  external  wound, 
into  the  cavity  of  the  pleura ;  this  causes 
resonance  on  percussion  over  the  upper 
part  of  the  pleural  cavity,  and  dulness  in 
the  most  dependent  part;  sometimes,  but 
not  invariably,  the  succussion  sound  is 
present.  Comparatively  seldom  is  there 
a,ny  general  emphysema  of  the  tissues, 
unless  the  external  wound  is  very  small, 
with  a  great  tendency  to  close.  As  a  rule, 
if  there  be  extravasation  of  air  beyond  the 
bony  parietes,  it  escapes  from  the  wound, 
and  does  not  accumulate  in  the  subcu- 
taneous tissues. 

(i3)  When  the  wound  in  the  lung  is  pro- 
duced by  the  fractured  end  of  a  rib,  the 
eymptoms  are  more  limited  in  number.  In 
addition  to  those  of  the  fracture,  there  will 
probably  be  expectoration  of  frothy  pale- 
red  blood  at  first,  and  after  two  or  three 
days  rust-coloured  sputum.  This  will  be 
accompanied  by  troublesome  cough,  deep- 
seated  thoracic  pain,  some  dyspnoea,  and 
probably  a  considerable  elevation  of  tem- 
perature. There  may  He  more  or  less 
hsemothorax,  or  more  rarely  hsemopneumo- 
thorax.  Pneumothorax  is  not,  however,  so 
frequent  after  this  injury  as  when  there  is 
an  external  wound.  On  the  other  hand,  its 
place  is  taken  by  the  much  more  frequent 
occurrence  of  a  general  emphysema  of  the 
cellular  tissue  of  the  parietes,  and  this  is 
more  frequent  in  the  young  and  healthy 
than  in  the  aged.  Its  occurrence  must 
definitely  show  that  not  only  has  there 
been  some  rent  in  the  pulmonary  surface, 
but  that  the  pleura  costalis  has  also  been 
torn  through.  The  afr  must  therefore  pass 
across  the  cavity  of  the  pleura  before  it  can 
«xtravasate  into  the  areolar  tissue  of  the 


parietes.  It  is  a  remarkable  fact  that, 
under  these  cfrcumstances,  the  cavity  of 
the  pleura  but  rarely  fills  up  with  air 
and  the  explanation  probably  is  that  after 
the  lung  has  been  lacerated,  swelling  of 
its  substance  very  rapidly  takes  place,  on 
account  of  its  great  vascularity  and  the 
haemorrhage  which  consequently  takes 
place  into  its  parenchyma,  so  that  the 
lung  fully  occupies  the  cavity  in  which  ic 
is  contained.  Consequently,  the  wound  in 
the  lung  becomes  applied  to  the  correspond- 
ing part  in  the  pleura  costaUs  in  which  the 
rent  has  occurred,  and  any  air  which  may 
extra vasate  is  forced  out  through  the  wound 
into  the  general  areolar  tissue  of  the  parietes 
at  each  expiration,  there  being  no  room  for 
it  in  the  pleural  cavity. 

(y)  Wound  of  the  lung  or  rupture  of 
this  viscus  from  simple  compression  of  the 
thorax,  without  any  fracture  of  the  ribs,  is  of 
comparatively  rare  occurrence.  It  is  only 
likely  to  take  place  in  young  persons, 
where  the  ribs  and  sternum  are  very  elastic. 
In  the  case  of  a  young  lad  under  the  writer's 
care,  there  was,  in  addition  to  bloody  ex- 
pectoration, a  Hmited  patch  of  emphy- 
sema towards  the  root  of  the  neck,  as  if  air 
had  been  forced  out  of  the  rent  of  the  lung 
and  through  the  dome  of  the  pleura  in  the 
direction  of  least  resistance,  by  the  violent 
squeeze  which  the  chest  had  sustained.  In 
this  case,  also,  was  present  the  peculiar 
capillary  venous  ecchymosis  which  often 
accompanies  violent  compression  of  the 
chest.  It  principally  affected  the  parts 
where  the  skin  was  thinnest  and  the  capil- 
lary blood-supply  most  abundant.  Thus, 
the  whole  of  the  conjunctivae  were  suffused 
of  a  pinkish  tint,  the  whole  of  the  skin 
of  the  face  was  covered  with  minute  bluish 
dots,  which  gave  it  en  masse  a  Hvid  tint. 
The  skin  of  the  neck  was  also  deeply  af- 
fected, but  less  than  the  conjunctivae  and 
face.  This  boy  ultimately  recovered,  the 
emphysema  disappearing  in  three  or  four 
days,  the  capillary  ecchymosis  not  for 
nearly  a  fortnight. 

Prognosis. — This  must  mainly  depend 
upon  the  de;ptli  and  size  of  the  wound  in 
the  lung.  Small  wounds  are  rarely  danger- 
ous ;  large  wounds,  especially  those  involv- 
ing a  large  vessel,  are  exceedingly  so. 

Treatment.  —  The  patient  should  be 
placed  in  bed  in  the  most  easy  position; 
this  will  generally  be  lying  over  on  the  in- 
jured side,  so  as  to  allow  the  escape  of  blood 
or  discharge  from  the  wound,  and  to  per- 
mit the  freest  movements  of  the  uninjured 
side  in  respfration.  No  attempt  at  any 
deep  examination  of  the  wound  should  be 
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made  with  the  probe  or  the  linger — though 
in  cases  where  the  haemorrhage  into  the 
pleural  cavity  is  considerable,  a  drainage- 
tube  will  be  of  some  value.  Nor  is  it  wise 
to  attempt  the  washing- out  of  the  woimd 
with  any  antiseptic  lotion,  when  first  seen. 
The  surface  of  the  wound  may  be  washed 
over  with  some  carbolic  lotion  (1  to  40),  and 
then  covered  with  protective  and  antiseptic 
gauze.  The  whole  should  then  be  sur- 
rounded with  a  bandage  of  moderate  tight- 
ness. The  tight  bandaging  formerly  recom- 
mended is  not  generally  borne  well  by 
patients  in  this  state,  on  account  of  its 
interfeiing  too  much  with  the  freedom  of 
respiration.  Nor  is  the  object  for  which  it 
was  devised — viz.  the  checking  of  the  bleed- 
ing and  the  prevention  of  extravasation  of 
air — easily  attained  by  this  means.  The 
bandage,  then,  should  be  of  only  moderate 
tightness,  and  applied  more  for  the  purpose 
of  immobilising  the  wounded  side  of  the 
thorax  and  supporting  it,  than  for  the  pur- 
pose of  compressing  the  chest.  Although 
these  wounds  can  rarely  be  rendered  asep- 
tic from  the  first,  it  is  an  advantage  to 
dress  them  under  the  carbolic  spray.  The 
dressings  should  be  changed  every  day  or 
every  other  day  in  accordance  with  their 
condition.  If  the  wound  is  healthily  gra- 
nulating, dressing  on  alternate  days,  or  even 
less  frequently,  will  sufiice  ;  but  if  there 
be  any  putridity,  or  much  discharge,  it 
should  be  made  daily.  If  a  drainage-tube 
has  been  used  for  very  extensive  pleural 
haemorrhage  and  consequent  threatened 
coUapse  of  the  lung,  it  should  be  withdrawn 
at  the  earliest  practicable  moment  when 
equilibrium  seems  to  have  been  re-estab- 
lished in  the  chest.  If  retained  too  long,  it 
will  tend  to  favour  the  entry  of  air  and  the 
formation  of  a  pneumothorax. 

As  medicinal  treatment,  small  doses  of 
vinum  antimoniale  (H\x.),  with  two  or  three 
drops  of  tinct.  opii  in  some  liq.  ammon. 
acetatis,  are  useful  for  checking  the  ten- 
dency to  pneumonia,  and  for  allaying  the 
cough.  The  amount  of  food  given  dming 
the  first  two  or  three  days  should  be  very 
rimall.  The  tendency  to  haemorrhage  may 
be  checked  by  reducing  the  amount  within 
the  narrowest  possible  limits,  and  the  wi'iter 
has  several  times  kept  these  patients  upon 
only  half  a  pint  of  milk  for  the  first  three 
or  four  days,  with  the  most  excellent  results. 
A  very  small  quantity  of  ice  may  be  allowed 
with  it  to  check  urgent  thirst.  After  the  first 
four  days,  the  amount  of  fluid  food  may  be 
slightly  increased,  but  it  is  always  better  in 
Buch  cases  to  err  on  the  side  of  starvation 
than  the  reverse.  H.  G.  Howse. 


LUPUS  ERYTHEMATOSUS.— De^- 
nition. — A  hyperaemia  of  the  skin,  mainly 
affecting  the  sebaceous  glands  and  hair- 
fpUicles,  and  accompanied  by  a  ceU-growth. 
It  appears  in  the  form  of  one  or  more  red, 
slightly  raised  patches,  chiefly  on  the  face^ 
is  extremely  chronic,  and  ends,  without  ul- 
ceration, in  atrophy  and  superficial  scar. 

Etiology. — The  cause  is  still  obscure. 
In  certain  persons,  with  feeble  circulation 
and  a  tendency  to  chilblains,  it  seems  to  be 
provoked  by  comparatively  sHght  irritating 
causes,  such  as  sunburn,  exposure  to  cold, 
sea  air,  and  wind.  Rich  and  poor  are  equally 
liable  to  its  attacks,  but  females  more  than 
males.  It  is  a  rare  form  of  lupus,  and  neither 
hereditary  nor  contagious. 

Symptoms. — The  disease  may  begin  at 
any  age,  but  usually  does  so  between  fifteen 
and  thirty,  and  often  lasts  for  life.  It  com- 
mences with  one  or  more  well-defined  oval 
or  round  erythematous  patches  on  the  face. 
These  gradually  spread  and  coalesce,  form- 
ing, when  fully  developed,  what  is  known  as 
the  butterfly  outline,  the  body  resting  on  the 
nose  and  a  wing  extended  on  either  cheek. 
Occasionally  it  commences  on  the  scalp, 
but  it  is  constantly  symmetrical  wherever 
located.  The  usual  order  of  appearance  is 
primarily  on  the  nose,  extending  thence 
first  to  one  cheek  and  then  to  the  other, 
then  to  the  ears,  scalp,  backs  of  hands  and 
fingers,  feet  and  toes,  and  trunk,  affecting 
each  side  to  an  equal  extent.  In  colour 
it  is  either  of  a  bright  red,  dull  brick  red,^ 
or  violet  tint.  The  crust  that  forms  on 
the  patch,  and  is  an  important  feature 
of  the  disease,  varies  in  colour,  being- 
sometimes  grey,  but  often  yeUow ;  and  the 
plugs  of  sebaceous  matter  extending  into 
the  follicles  render  it  very  adherent  to  the 
skin.  As  the  patches  extend,  their  centres 
become  gradually  converted  into  thin,  super- 
ficial, silvery-tinted  scars.  If  the  active  pro- 
cess be  suspended,  the  scarring  may  spread 
over  the  whole  of  the  patches.  Sometimes,^ 
even  after  a  long  period  of  quiescence,  firom 
some  shght  or  scarcely  apparent  cause,  the 
patches  may  increase  in  size.  The  edge 
of  a  weU-defined  patch  is  raised,  while  the 
centre  is  depressed,  and,  when  the  crust  is 
forcibly  removed,  the  surface  is  found  to  be 
red  and  pitted,  and  covered  with  numerous 
bleeding  points.  The  mucous  membrane  of 
the  hps  is  occasionally  involved  ;  but,  speak- 
ing generally,  the  mucous  membranes  are 
not  attacked  as  they  are  by  lupus  vulgaris. 
The  whole  process  terminates  in  absorption, 
and  there  is  never  any  ulceration.  Even 
in  cases  in  which  large  tracts  of  skin  are 
affected,  the  general  health  is  not  usually 
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interrupted,  except  in  the  acute  and  severe 
variety  described  by  Kaposi,  Hans  Hebra, 
and  others  in  Germany,  in  which  the  ap- 
pearance of  the  eruption  is  accompanied  by 
fever,  often  terminating  in  death.  In  ordi- 
nary cases,  some  smarting  or  burning  is 
experienced  on  exposure  to  cold  or  heat,  or 
from  indigestion,  but  there  is  little  or  no 
pain. 

Diagnosis. — In  an  early  stage  it  is  apt 
to  be  confounded  with  simple  erythema ;  but, 
,  as  erythema  is  a  transitory  disease,  a  little 
I  time  will  suffice  to  show  its  true  nature. 
I  From  eczema  it  can  be  distinguished  by  the 
[absence  of  watery  exudation,  by  its  chronic 
^course,  and,  in  the  later  stages,  by  the 
scarring ;  and  from  acne  rosacea  by  its 
'raised  and  well-defined  margin,  and  the 
absence  of  pustules  and  tubercles.  Syphilis 
will  at  times  imitate  lupus  erythematosus 
in  such  a  way  as  to  make  the  diagnosis  far 
from  easy,  but  it  is  of  value  to  note  that 
this  manifestation  of  syphiUs  is  usually  a 
late  one,  more  rapid  in  its  course,  and  not 
so  strictly  symmetrical  as  lupus  erythema- 
tosus ;  besides  which  there  is  the  important 
test  by  anti-syphihtic  drugs. 

Morbid  Anatomy. — At  first  there  is  dila- 
tation of  the  capillary  plexuses  of  the  seba- 
ceous glands  and  hair-follicles,  followed  by 
a  gradual  development  of  a  small-celled 
growth  in  the  surrounding  connective  tissue. 
The  crusts  are  formed  of  sebaceous  matter. 
The  new  growth  is  converted  into  scar-tissue 
by  a  process  of  fatty  degeneration.  Accord- 
ing to  some  authorities,  the  sweat-glands 
may  be  primarily  affected. 

Treatment. — A.  Local. — There  are  three 
distinct  indications  in  the  local  treatment : 
(1)  Soothing  and  astringent  applications  to 
allay  smarting  or  burning  ;  (2)  stimulating 
applications  to  promote  absorption  ;  (3)  me- 
chanical or  chemical  means  for  the  destruc- 
-tion  of  the  new  growth.  (1)  When  the  ery- 
thema is  the  chief  symptom,  much  may  be 
done  by  avoiding  all  sources  of  irritation, 
such  as  cold  wind,  sea  air,  or  sun,  and  by 
the  use  of  cooling  and  astringent  applica- 
tions, such  as  liq.  plumbi  in  lotion  or  oint- 
ment, oleate  of  zinc  in  powder  or  mixed 
with  spermaceti  ointment  in  the  propor- 
tion of  5j'  to  5J*»  calamine  5Jm  oxide  of 
zinc  5ss.,  glycerine  f5iss.,  in  rose  water  f^yj. ; 
■cod-liver  oil,  liquor  carbonis  deterg.  f5ss.  to 
vaseline  3J.  Complete  removal  of  all  crusts 
should  be  effected  by  oiling  and  washing  with 
soap  and  water,  or,  better  still,  with  soft  soap 
and  spirits  of  wine  in  equal  parts.  (2)  Stimu- 
'lating  applications  of  various  kinds  may  then 
be  employed,  with  a  view  to  the  absorption 
■of  the  new  growth.     Mercurial  ointments, 


sulphur,  carbolic  acid,  chromic  acid,  chryso- 
phanic  acid,  pyrogallic  acid,  iodine,  iodo- 
form, tar,  salicylic  acid,  chloride  of  zinc, 
in  various  combinations  and  proportions, 
are  all  recommended,  and  are  often  of 
service  in  individual  cases.  (3)  For  the 
destruction  of  the  new  growth  there  is 
no  method  so  efficacious  as  multiple  Hnear 
scarification,  repeated  at  intervals  of  a  week 
for  a  long  period.  It  is  successftd  in  about 
half  the  cases,  and  leaves  a  white,  soft, 
yielding  scar.  The  other  methods  of  de- 
struction are  electrolysis,  galvano- cautery, 
scraping  with  a  sharp  spoon ;  or  by  the 
application  of  caustics,  such  as  chloride  of 
zinc,  or  Vienna  paste,  or  the  acid  nitrate  of 
mercury. 

B.  Constitutional. — Cases  have  been  re- 
corded, from  time  to  time,  in  which  benefit 
and  even  cure  has  resulted  from  the  pro- 

:  longed  use  of  one  of  the  following  drugs : 
arsenic,  iodine,  iodide  of  potassium,  iodide 

j  of  starch,   phosphorus,   and   cod-liver    oil. 

I  It  is  difficult  to  give  any  rule  for  consti- 

j  tutional  treatment  further  than  that  any 
deviation  from  health  should  be  treated,  and 
that  one  or  more  of  the  above-mentioned 
remedies  should  be  tried. 

Malcolm  Morris. 

LUPUS  y^JljGABl^.— Definition.— 
Lupus  vulgaris  is  a  chronic  disease  of  the 
skin  or  mucous  membrane,  and  consists 
of  a  cellular  new  growth  in  the  substance 
of  the  corium,  presenting  the  appearance 
of  yellowish  nodules  of  irregular  size.  After 
passing  through  various  stages,  it  termi- 
nates in  scars,  the  result  of  ulceration  or 
atrophy. 

Etiology. — Lupus  vulgaris  is  less  com- 
mon in  Great  Britain  and  the  United 
States  than  on  the  continent  of  Europe.  It 
is  said  chiefly  to  attack  people  who  live  in 
cold,  damp  districts,  and  females  rather  than 
males.  It  is  a  disease  of  early  life,  making 
its  appearance  usually  between  the  second 
and  tenth  year,  but  it  is  neither  hereditary 
nor  syphDitic.  Until  quite  recent  years,  it 
was  held  by  all  authorities  to  be  a  mani- 
festation of  scrofula,  but  now  that  scrofula 
may  fairly  be  considered  to  be  a  patholo- 
gical process  totally  distinct  from  tubercu- 
losis, the  question  arises  whether  lupus  can 
be  so  classified.  At  the  same  time  it  is 
clear  that  certain  changes  in  the  skin  re- 
sembling lupus  are  scrofulous  in  origin,  but 
these,  which  should  be  classed  under  scro- 
fuloderma, will  be  considered  imder  the  head 
of  diagnosis.  Whether  lupus  is  or  is  not  a 
local  tuberculosis  of  the  skin  is  a  question  of 
grave  importance,  bearing  as  it  does  directly 
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on  prognosis  and  treatment.  Upwards  of 
twenty  years  ago  Mr.  Hutchinson  pointed 
out  its  connection  with  the  tubercular  dia- 
thesis ;  yet  we  find  that  out  of  209  cases 
carefully  examined  by  Dr.  Kaudnitz  of 
Prague,  although  21  cases  are  recorded  in 
which  there  was  hereditary  history  of  tu- 
berculosis, only  2  of  them  had  lung-tuber- 
oulosis  themselves.  More  recently,  nume- 
rous observers  have  examined  lupus-nodules 
for  micro-organisms.  Before  Koch's  dis- 
covery of  the  tubercle  bacillus,  Schiiller 
described  a  microbe  in  the  smaller  tuber- 
cles of  lupus,  and  Friedlander,  Pfeiffer, 
Doutrelepont,  Demme,  Krause,  Martin, 
Besnier,  have  all  discovered  bacilli  in  lupus 
tissue,  and  each  has  asserted  the  iden- 
tity of  lupus  and  tuberculosis.  Schiiller 
injected  lupus  into  the  trachea  of  animals, 
making  at  the  same  time  a  wound  in  the 
knee-joint,  and  after  a  certain  time  found 
tuberculosis  of  the  lungs  and  the  joint. 
Martin,  using  the  same  method,  was  once 
unsuccessful  and  once  successful.  Besnier 
quotes  cases  in  which  death  took  place 
from  tuberculosis  of  internal  organs  in 
people  suffering  from  lupus,  and  argues 
therefrom  that  lupus  is  a  local  tuberculosis, 
and  may  become  the  focus  of  infection  of 
the  whole  body. 

On  the  other  hand,  Kaposi,  Vidal,  and 
Kiener  have,  by  different  modes,  subcuta- 
neously  inoculated  various  animals  with 
lupus  products,  with  only  negative  results. 
Cornil  and  Leloir,  also,  examined  skin  from 
eleven  lupus  patients  but  found  baciUi  in 
one  case  only.  With  this  evidence  before 
us,  therefore,  the  whole  question  of  the  re- 
lation of  lupus  to  tuberculosis  must  be  con- 
sidered as  still  sub  judice. 

Symptoms. — Lupus  first  appears  in  the 
form  of  a  small,  light-brown,  or  amber- 
coloui'ed  patch  on  the  skin,  with  more  or 
less  redness  round  it.  When  pressed  with 
the  finger  the  redness  disappears,  but  the 
patch  itself,  though  rendered  paler,  retains 
its  characteristic  yellow  tint.  This  pecuHar 
appearance  has  been  compared  to  apple 
jelly,  and  very  aptly,  for  were  a  small  por- 
tion of  skin  gouged  out,  the  cavity  filled 
with  apple  jelly,  and  the  surface  pared  even 
with  the  surrounding  sldn,  the  resemblance 
to  a  primary  nodule  of  lupus  vulgaris  would 
be  complete. 

When  first  this  amber-coloured  or  *  apple 
jelly '-like  nodule  makes  its  appearance  on 
tne  surface  of  the  skin,  it  may  be  no  larger 
than  a  pin's  head,  in  which  condition  it  may 
remain  stationary  for  months  or  years,  and 
then  either  gi-adually  disappear,  leaving  in  its 
place  a  small  scar,  or  slowly  enlarge.  Again, 


there  may  be  several  of  these  primary 
nodules,  which  may  coalesce,  forming 
patches  of  irregular  shape,  when  the  ra- 
pidity of  the  spread  of  the  disease  will  be 
found  to  be  in  proportion  to  the  number 
of  the  nodules,  the  centre  of  each  of  which 
becomes  gradually  converted  into  scar 
tissue.  The  whole  process  is  destructive, 
but  the  amount  of  destruction  depends  on 
the  position  of  the  nodules.  When  super- 
ficially placed  in  the  corium,  the  resulting 
scar  is  thin  and  oftentimes  barely  visible  ; 
but,  if  deeply  situated,  the  ulceration  is  more 
extensive  and  the  scar  unsightly.  Though 
lupus  vulgaris  is  primarily  a  disease  of  the 
skin  or  mucous  membrane,  it  may  also 
attack  the  subcutaneous  tissue,  muscles, 
cartilage,  and  all  tissues  except  bone.  There 
is,  as  a  rule,  Uttle  or  no  pain,  and  the  glands 
in  the  neighbourhood  of  the  diseased  skin 
are  usually  not  affected.  Occasionally  there 
is  much  erythema  or  oedema. 

The  different  varieties  of  lupus  depend 
either  on  the  shape  of  the  patch  or  on  the 
changes  it  undergoes,  but  it  cannot  be  too 
strongly  stated  that  these  are  stages  merely, 
and  not  separate  varieties ;  and,  as  some  or 
all  of  them  may  occur  at  the  same  time  in 
the  same  individual,  it  would  be  better  if 
the  term  lupus  vulgaris  were  employed  to 
designate  all  stages  of  the  disease. 

Lupus  exedens  or  lupus  exulcerans  are 
terms  appHed  to  the  disease  when  there  is 
distinct  ulceration,  a  phase  usually  confined 
to  the  nose  or  cheeks ;  lupus  non-exedens 
when  there  is  no  ulceration.  When  the 
nodules  shrivel  and  disappear  with  more  or 
less  desquamation,  but  without  ulceration, 
the  variety  is  termed  lupus  exfoliativus  or 
exfoliaceus ;  while  the  huddling  together  of 
the  nodules,  so  that  they  project  consider- 
ably above  the  level  of  the  skin,  is  called 
lupus  Tiypertrophicus  or  tuherculatus. 
Should  a  patch  of  irregular  outline  be 
formed  by  the  fusion  of  two  or  more 
patches,  lupus  serjpiginosus  is  produced ; 
but  if  it  present  the  appearance  of  nume- 
rous scattered  isolated  points  it  is  called 
lupus  disseminatus.  McCall  Anderson  adds 
yet  another  variety  which,  because  of  cer- 
tain warty  growths  appearing  on  the  tuber- 
cles, he  calls  lupus  verrucosus,  but  which 
Vidal  designated  lupus  sclereux. 

Lupus  usually  shows  itself  first  on  the 
skin  of  the  nose,  and  the  parts  subject  to 
attack  next  in  fi*equency  are  the  cheeks, 
and  then  the  extremities.  Next  in  order  are 
the  ears,  mouth,  gums,  pharynx  and  larynx, 
eye,  and  female  genital  organs.  The  scalp 
is  seldom  attacked  primarily.  The  disease 
on  each  part  will  now  be  briefly  noticed,  and 
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its  dififerential  diagnosis,  distinguishing  it 
from  certain  other  diseases,  given. 

Lupus  of  the  Nose. — At  first,  in  most 
cases,  one  or  more  small  yellowish-red  spots 
appear  on  the  skin  near  the  tip  or  at  the 
sides  of  the  nose.  "When  these  early  no- 
dules occur  in  the  first  decade  of  life,  they 
are  easily  distinguishable  from  simple  in- 
flammatory diseases ;  from  eczema  by  the 
absence  of  moisture  and  persistence,  and 
from  psoriasis  by  the  immunity  of  other 
parts  of  the  body  and  by  the  absence  of  the 
silvery  scales.  Their  resemblance  to  true 
scrofulous  nodules  renders  the  diagnosis  in 
an  early  stage  less  easy.  The  scrofulous 
nodules  are  harder  when  pricked,  paler,  and 
more  raised  than  lupus.  They  are  usually 
more  rapid  in  growth  and  tend  to  ulcerate 
more  quickly,  and,  as  a  rule,  the  neighbour- 
ing lymphatics  are  involved.  "When  the 
first  appearance  occurs  during  the  second 
decade,  at  or  soon  after  the  age  of  puberty, 
the  lupus  nodules  are  apt  to  be  mistaken 
for  either  acne  vulgaris  or  a  secondary 
manifestation  of  syphiHs.  The  lupus  no- 
dules are,  however,  usually  larger  than 
acne,  not  limited  to  sebaceous  glands,  not 
pustular,  soft  when  pricked,  and  are  of 
longer  standing.  They  are  distinguished 
from  syphilitic  nodules  by  the  absence  of 
the  cachexia,  enlarged  glands,  sore-throat, 
and  the  mixed  eruption  usual  in  that  dis- 
ease. Lupus  of  the  nose  is  sometimes  diffi- 
cult to  diagnose  from  acne  rosacea.  The 
age  at  which  the  disease  showed  itself, 
the  presence  of  apple-jeUy  nodules  and 
scarring,  are  the  guides. 

Lupus  of  the  Cheeks. — Lupus  vulgaris 
is  a  non-sjTiimetrical  disease ;  it  is,  there- 
fore, not  uncommon  to  see  on  one  cheek  a 
single  patch  that  has  lasted  for  yeaj-s,  or 
both  cheeks  may  be  attacked  by  extension 
from  one  side,  or  as  a  result  of  several  no- 
dules scattered  on  the  nose  and  cheeks.  It 
is  interesting  to  notice  that,  however  much 
the  disease  may  extend,  the  forehead  and 
chin,  as  a  rule,  escape  attack.  Diagnosis  of 
a  single  patch  of  lupus  is  not  always  easy, 
but  it  will  be  discernible  from  eczema, 
psoriasis,  and  acne  rosacea  for  reasons  al- 
ready mentioned.  Lupus  may  be  distin- 
guished from  scrofuloderma  by  its  hardness, 
and  the  frequency  with  which  it  appears  in 
scars  after  abscesses.  Enlargement  of  the 
glands  and  other  signs  of  scrofula,  such  as 
catarrh,  serve  to  distinguish  scrofula  from 
true  lupus.  Tertiary  tubercular  syphihde 
may  be  recognised  by  the  age  at  which  the 
disease  first  appeared,  by  the  rate  of  its 
growth,  by  the  shape  and  colour  of  the 
patch,  and  by  the  history  and  presence  of 


old  scars.  WThen  attacking  both  cheeks  and 
nose  and  not  ulcerating,  lupus  vulgaris  may 
be  confounded  with  lupus  erythematosus, 
which  may  be  distingmshed  from  it  by  its- 
symmetrical  distribution,  by  the  age  at 
which  it  appears — usually  after  puberty — 
by  its  superficial  character  and  its  total 
fr'eedom  from  ulceration,  by  the  absence 
of  apple-jelly  tubercles,  by  the  colour  and 
nature  of  the  crusts,  and  the  plugs  on  tho- 
under  surface  when  removed. 

There  is  a  variety  of  lupus  vulgaris, 
occasionally  seen  on  the  face,  which  often 
ulcerates,  leaving  small  pits,  and  which, 
from  its  resemblance  to  common  acne,  has 
been  called  acne-lupus.  The  chief  features 
of  chronic  ulcerating  lupus  of  the  face, 
which  may  be  mistaken  for  simple  scro- 
fulous ulceration,  epithehoma,  rodent  ulcer, 
and  tertiary  sj^hilis,  are  the  age  of  the 
patient,  the  mode  of  origin,  the  rate  of 
growth,  the  character  of  the  ulcer,  and  the 
constitutional  effects.  Bpth  lupus  and 
scrofula  commence  in  early  Hfe,  the  latter 
in  a  hard  tubercular  nodule  which  breaks 
down  sj)eedily,  forming  an  ulcer  with  a 
thin  undermined  edge  ;  the  surface  is  either 
devoid  of  granulations  or  covered  with  pale 
flabby  granulations  which  bleed  easily,  and 
the  surrounding  skin  purple  or  red.  The 
lymphatic  glands  are  enlarged,  and  there 
are  usually  other  signs  of  scrofula.  There 
are  nodules  of  lupus  around  the  lupu& 
ulcer,  the  edges  of  which  are  not  well  de- 
fined. The  discharge  is  yellowish  but  not 
offensive,  forming  thick  scabs,  and  there  is 
a  tendency  to  heal  in  the  centre.  Epithe- 
homa and  rodent  ulcer  usually  commence 
in  middle  or  late  hfe,  and  generally  at  the 
junction  of  skin  and  mucous  membrane,  as, 
for  instance,  the  margin  of  nostril  or  eyehd ; 
and  usually  fr-om  one  point,  and  not  several, 
as  in  lupus,  and  the  process  is  very  slow, 
as  a  rule  lasting  for  years.  They  diifer 
from  lupus  in  their  tendency  to  destroy 
deep  tissues,  including  bone,  and  by  show- 
ing no  disposition  to  heal.  The  rodent 
ulcer  is  cavernous,  the  base  smooth,  and  the 
edge  firm  and  inelastic.  The  syphilitic  ulcer 
spreads  serpiginously,  often  with  an  outline 
of  a  horse-shoe  shape,  unlike  lupus ;  in 
addition  to  which  the  edges  are  sharply 
defined,  the  discharge  is  foul,  and  there  is  a 
tendency  to  destroy  deep  tissues,  including- 
bone.  Its  rate  of  growth  is  usually  more 
rapid  than  that  of  rodent  ulcer  or  epithe- 
lioma, and  the  existence  of  early  symptoms 
of  syphihs  and  the  presence  of  scars  are 
important  data. 

Lupus  of  the  face,  by  destruction  of  the 
skin  and  scar-contraction,  may  produce  the 
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most  terrible  deformity.  Ectropion  and 
dragging  of  the  mouth  and  nose  are  com- 
mon results,  as  also  loss  of  a  great  portion 
of  the  nose. 

Lupus  of  the  Ear. — The  ear  may  be 
attacked  either  primarily  or  by  extension 
from  the  face.  The  disease  may  commence 
on  the  membrana  tympani  and  spread  out- 
wards, or  on  the  outer  ear  and  ultimately 
involve  the  membrane,  from  which  cause 
deafriess  frequently  results.  The  destruc- 
tion and  deformity  are  also  at  times  very 
great,  leaving  the  external  meatus  perma- 
nently contracted. 

Lupus  of  the  Trunk  and  Extremi- 
ties.— Lupus  may  attack  any  part  of  the 
surface,  and  differs  in  appearance  according 
to  the  part  attacked.  It  may  start  and 
pursue  its  course  in  the  same  way  as  on 
the  face,  though  as  a  rule  the  process  is 
even  slower.  There  is  a  variety,  most 
severe  in  character,  which  has  been 
described  under  the  name  of  lupus  muti- 
lans, which  attacks  the  fingers  and  toes, 
ulcerating  greatly,  and  causing  much  de- 
struction, contraction,  and  deformity. 

Lupus  of  the  Mucous  Membranes. — 
This  may  either  commence  in  the  mucous 
membrane  or  may  spread  thereto  from 
affected  skin.  "When  primarily  affecting 
the  mucous  membrane  it  is  difficult  to  re- 
cognise, and  there  is  Httle  doubt  that  it  has 
often  existed  long  prior  to  its  discovery. 
The  nasal  mucous  membrane  is  that  most 
commonly  attacked,  next  the  mouth  and 
pharynx,  and  occasionally  the  larynx,  while 
the  rarest  parts  are  the  genital  organs,  both 
male  and  female. 

In  the  nose,  the  first  indication  is  a  scab 
or  crust  and  a  slight  sensation  of  soreness. 
If  the  scab  be  removed  the  exposed  surface 
bleeds  easily,  is  sensitive  to  the  touch,  and 
soft  when  scraped.  If  not  arrested  at  this 
stage  deep  ulceration  may  ensue,  often 
causing  the  complete  destruction  of  the  car- 
tilaginous septum.  In  the  mouth,  isolated 
patches  may  occur  on  the  lips,  which  be- 
come swollen  and  everted,  on  the  gums  and 
on  the  hard  and  soft  palate.  The  tongue 
is  rarely  affected.  The  conjunctiva  is  seldom 
attacked  primarily,  but  occasionally  by  ex- 
tension from  the  cheeks. 

Morbid  Anatomy.  —  Sections  of  skin 
affected  with  lupus  vulgaris  show  under 
the  microscope  small  scattered  nodules, 
arranged  like  nests  in  the  fibrous  connec- 
tive tissue,  composed  of  young  cells  situated 
in  a  highly  vascular  network.  The  sur- 
rounding corium  is  at  first  free,  but  gradually 
the  small-celled  growth  extends  along  the 
vessels,  or  the  sweat-glands,  or  the  hair- 
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follicles  and  sebaceous  glands,  until  the 
whole  depth  of  the  corium  is  involved. 
The  epidermis,  at  first  unaffected,  becomes 
hypertrophied.  Fatty  degeneration  and 
absorption  may  take  place  in  the  deeper 
nodules  without  destruction  of  the  epidermis, 
or  ulceration  of  the  whole  substance  of  skin 
and  subcutaneous  tissues  may  result,  fol- 
lowed by  cicatrisation. 

Treatment. — A.  Local. — Whatever  me- 
thod is  used,  the  ultimate  aim  in  the  treat- 
ment of  lupus  is  the  total  destruction  of  aU 
the  existing  lupus  tissue.  This  is  not  an 
easy  matter,  even  when  the  parts  are  well 
within  the  surgeon's  reach.  Each  method 
has  its  advantages  and  disadvantages,  and 
care  must  be  taken  to  select  that  most  suit- 
able to  the  individual  case.  When  there 
is  much  erythema  or  oedema  in  the  neigh- 
bourhood of  the  patch,  soothing  or  astrin- 
gent applications,  such  as  lead  or  zinc,  are 
for  the  time  preferable  to  violent  caustic  or 
surgical  treatment. 

The  points  of  most  importance,  in  select- 
ing a  method  to  destroy  the  growth,  are 
the  thoroughness  of  the  destruction  and  the 
kind  of  scar  produced  by  the  process. 

The  various  means  may  be  divided 
thus: — 1.  Mechanical.    2.  Chemical. 

1.  Mechanical. — When  the  disease  is 
situated  on  the  face  and  is  superficial,  much 
improvement,  and  often  cure,  can  be  effected 
by  free  scarification.  By  this  process  only 
diseased  tissue  is  destroyed.  If  the  parts  be 
more  deeply  involved,  scraping,  with  one  of 
the  many  Mnds  of  curette  or  spoon,  is  often 
attended  with  the  most  satisfactory  results. 
In  all  forms  of  ulcerating  lupus,  ajid  in  lupus 
of  the  mucous  membranes,  scraping  is  to 
be  preferred  to  any  other  treatment.  The 
scraping,  to  be  effective,  must  be  done 
thoroughly  and  repeated  constantly,  so  as 
to  destroy  every  vestige  of  the  new  growth. 
In  disseminated  lupus,  a  narrow  curved 
spoon  may  be  introduced  into  a  nodule  and 
pushed  subcutaneously  into  a  neighbouring 
one,  when  both  nodules  can  be  broken  up 
by  rotating  the  spoon.  The  writer  has  in- 
troduced a  double  screw  for  the  complete 
destruction  of  small  isolated  nodules. 

The  actual  cautery  is  strongly  advocated 
by  some,  and  at  times  excellent  results 
are  obtained  by  its  use.  For  this  purpose 
Paquelin's  thermo-cautere  is  the  best  way 
of  applying  it.  A  fine  point,  heated  to  red- 
ness, should  be  firmly  inserted  into  each 
nodule  until  the  resistance  of  the  sound 
tissue  is  felt.  Care  must  be  taken  not  to 
operate  on  too  large  an  area  at  one  time. 

The  ultimate  scar  is  not  so  satisfactory 
as  that  attendant  on  scraping,  as  much  thick 
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cicatricial  tissue  often  results;  but  it  is  a 
suitable  method  of  treatment  for  isolated 
nodules  which  have  resisted  other  treat- 
ment. The  galvanic  cautery  is  strongly 
recommended  by  Dr.  Besnier  of  Paris, 
because  it  destroys  without  blood-letting. 
Occasionally,  it  is  useful  to  combine  scrap- 
ing and  cautery,  first  scraping  out  aa  much 
of  the  diseased  tissue  as  possible,  and  then 
lightly  cauterising  the  raw  surface.  Weak 
solutions  of  perchloride  of  mercury,  chloride 
of  zinc,  carboHc  acid  or  boracic  acid,  or 
finely-powdered  iodoform,  are  suitable 
dressings  after  either  scraping  or  cautery. 

2.  Chemical. — The  local  treatment  of 
lupus  by  chemical  means  alone  must  be 
looked  upon  as  a  somewhat  obsolete  method. 
Many  have  been  recommended,  but  none 
are  really  satisfactory.  In  superficial  cases, 
no  doubt,  some  caustics  are  useful,  but  in 
consequence  of  the  difficulty  in  regulating 
their  action,  they  either  destroy  too  much 
or  too  httle.  If  strong  acids  are  employed, 
such  as  nitric,  more  tissue  may  be  de- 
stroyed than  is  necessary;  or  if  weaker 
caustics  are  used,  such  as  nitrate  of  silver, 
a  solution  of  potassa  fiisa,  carbolic  acid, 
or  arsenic  paste,  the  diseased  tissue  may  be 
only  partly  destroyed,  and  the  remainder 
stimulated  to  renewed  action.  Injections 
into  the  nodules,  by  means  of  a  small  syringe, 
of  a  caustic  solution,  such  as  iodine  1  part, 
glycerine  20  parts,  have  been  successful  in 
the  hands  of  Schiff  of  Vienna  and  others. 

B.  Constitutional. — It  is  difficult  to  lay 
down  any  rigid  rules  for  guidance.  It  is 
doubtful  whether  there  is  a  drug  that  has 
any  specific  power  in  preventing  the  forma- 
tion or  development  of  true  lupus  vulgaris. 
Lupus  usually  occurs  in  healthy  people,  but 
if  there  be  any  deviation  from  health  it 
should,  of  course,  receive  attention. 

Some  authorities  strongly  advise  the 
administration  of  such  dirugs  as  iodine, 
iodide  of  potassium,  phosphorus,  arsenic, 
iron,  cod-livei:  oil;  and,  as  no  harm  can 
accrue,  it  is  wise  to  give  the  patient  the 
benefit  of  a  trial  of  one  or  more  of  them,  at 
the  same  time  impressing  the  opinion  that 
without  active  local  treatment  the  chance 
of  cure  is  remote,  if  not  impossible. 

Malcolm  Moreis. 

LYMPHADENITIS  or  ADENITIS. 

These  terms  are  applied  to  inflammations 
of  a  lymphatic  gland.  There  are  many 
varieties  of  the  process,  and  the  cases  may 
be  divided  into  such  as  are  acute,  subacute, 
or  chronic.  The  more  useful  and  more 
usual  division  of  adenitis,  however,  is  based 
upon  the  nature  of  the  morbid  process  in- 


volved, and  is  a  division  of  the  forms  of  the 
malady  according  to  their  kind  rather  than 
their  degree.  By  this  arrangement  three 
principal  varieties  are  separated :  1.  The 
simple,  2.  The  scrofulous  or  tubercular,  3. 
The  syphihtic.  Besides  these  there  are 
other  specific  forms,  among  which  may  be 
mentioned  the  adenitis  met  with  in  farcy, 
in  the  plague,  in  erysipelas,  pyaemia,  &c. 
The  present  article  is  concerned  only  with 
simple  adenitis.  The  other  forms  will  be 
found  described  under  Bubo  ;  Glanders  ; 
Scrofula  ;  Syphilis,  &c. 

Simple  Adenitis,  Bubo. — Pathology. — 
The  inflammatory  process  when  it  involves 
a  gland  differs  in  no  way  from  a  like  process 
attacking  other  parts  of  the  body.  It  may 
assume  an  acute,  subacute,  or  chronic  cha- 
racter. In  acute  cases  the  gland  is  swoUen, 
and  is  softer  and  moister  than  usual;  on 
section  it  is  red  and  often  presents  hsemor- 
rhagic  patches.  The  change  is  first  ob- 
served and  remains  most  marked  in  the 
cortex  of  the  gland ;  aU  the  blood-vessels 
are  dilated,  and  the  lymph-channels  are 
blocked  with  leucocytes,  among  which  will 
be  found  a  few  red  blood-corpuscles.  In 
the  foUicles  also  the  number  of  lymphoid 
corpuscles  is  greatly  increased ;  as  the  cells 
accumulate  at  any  one  part,  that  part  be- 
comes paler  and  the  hyperaemia  diminishes. 
The  fibres  of  the  reticulum  become  swollen 
and  soften,  and  after  a  while  break  down, 
and  the  anatomical  details  of  a  large  portion 
of  the  gland  are  lost.  In  the  least  severe 
cases  resolution  follows.  The  leucocytes 
undergo  fatty  degeneration  and  are  absorbed, 
the  congestion  diminishes,  and  the  gland 
becomes  flaccid.  In  other  cases — taking 
them  in  order  of  severity — suppuration  takes 
place,  either  in  isolated  spots  or  throughout 
the  substance  of  the  disordered  gland.  This 
pus  will  probably  be  discharged,  but,  in  cases 
that  become  chronic,  its  fluid  parts  may  be 
absorbed  and  it  may  form  a  caseous  mass 
in  the  centre  of  a  disorganised  and  inactive 
gland.  If  the  tension  within  the  capsule  has 
been  considerable  during  the  acute  stage, 
the  blood-vessels  may  become  so  com- 
pressed that  the  gland-tissue  perishes,  in 
whole  or  part,  by  necrosis.  When  the  cap- 
sule is  divided,  it  is  found  to  be  occupied  by 
a  sloughy  mass.  In  another  series  of  cases 
the  inflammation  becomes  chronic.  The  con- 
gestion diminishes,  and  the  glajid  becomes 
the  seat  of  an  extensive  growth  of  new  con- 
nective tissue.  This  tissue  is  of  low  organi- 
sation and  ill-formed.  It  may  develop  into 
fibrous  tissue  and  the  gland  be  converted 
into  an  indurated  mass  composed  mainly 
of  this  structure  (cirrhosis  or  fibroid  indura- 
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tion),  or  the  newly  formed  material  may 
break  down  here  and  there,  and  small 
collections  of  pus  be  formed,  which  will 
probably  find  their  way  to  the  surface  from 
time  to  time. 

Thus,  an  acutely  inflamed  gland  may 
undergo  resolution,  or  may  suppurate  or 
perish  by  necrosis,  or  may  pass  into  the 
condition  of  chronic  inflammation  or  long- 
abiding  suppuration.  It  may  become  con- 
verted into  a  more  or  less  permanent 
fibroid  mass.  It  may  caseate  and  in  time 
become  calcareous.  It  may  undergo  re- 
solution, and  after  that  may  atrophy  more 
or  less  completely.  After  having  been 
once  inflamed,  it  may  at  future  times  be- 
come again  and  again  inflamed  upon  sHght 
provocation,  or,  after  having  been  quiescent 
for  months  or  years,  suppuration  may  be 
excited  in  it  with  singular  ease.  Such  sup- 
puration will  take  place  about  the  residues 
of  the  primary  inflanmiation,  and  will  con- 
stitute the  form  of  abscess  termed  by  Paget 
'residual.' 

Causes. — Adenitis  is  nearly  always  se- 
condary, and  due  to  the  absorption  of  morbid 
material  from  a  focus  of  inflammation 
at  the  periphery.  The  lymphatics  con- 
veying that  material  to  the  gland  may  or  ; 
may  not  be  inflamed  themselves.  Adenitis  I 
may  follow  upon  wounds,  especially  upon 
such  as  are  septic  or  are  irritated  by  the 
presence  of  a  foreign  substance.  It  occurs 
especially,  also,  in  cases  where  pus  has  not 
a  free  vent,  as  in  small  sores  covered  with  a  i 
scab.  It  is  often  seen  after  wounds  exposed 
to  continued  irritation,  as  after  abrasion  of 
the  heel  from  firiction  of  a  shoe.  It  would 
appear  that,  in  rare  cases,  glands  have  been 
inflamed  by  the  absorption  of  animal  poisons 
through  the  skin,  the  integument  presenting 
no  breach  of  surface.  Glands  may  be  in- 
flamed by  direct  violence ;  as  an  example 
of  this,  may  be  cited  the  case  of  a  healthy 
man  whose  cervical  glands  became  acutely 
inflamed  after  an  accident  in  which  the 
neck  had  been  severely  compressed.  It 
is  possible  also  that  adenitis  may  some- 
times be  excited  directly  by  exposure  to 
cold.  Inflammation  in  the  vicinity  of  a 
gland  may  spread  to  that  body  by  direct 
continuity  of  tissue,  without  of  necessity 
reaching  it  by  means  of  the  lymphatics. 
Some  individuals  are  more  Uable  to  adenitis 
than  others.  It  is  more  common  in  the 
young  ;  it  is  comparatively  rare  in  the  aged. 
It  is  often  met  with  in  those  who  are  debili- 
tated, as,  for  example,  in  children  conva- 
lescent from  fevers.  The  inflaromation  in 
the  glands  will  partake  of  the  character  of 
the  primary  inflammation.    It  is  indeed,  a 


mere  reproduction  of  it.  The  mischief  in 
nearly  every  instance  stops  at  the  first  chain 
of  glands  above  the  seat  of  the  primary  mis- 
chief. In  some  rare  cases  the  inflanmaatory 
irritant  is  passed  on,  but  always  in  a  much 
modified  and  milder  form,  to  the  chain  of 
glands  next  above  those  the  seat  of  the 
adenitis. 

Symptoms. — The  gland  becomes  swollen, 
painful,  and  tender.  It  is  at  first  movable, 
but  soon  becomes  fixed.  This  latter  symptom 
depends  partly  upon  the  increased  size  of 
the  gland,  partly  upon  inflammation  which 
is  usually  excited  in  the  connective  tissue 
around  the  gland  (peri-adenitis).  The  pain 
is  lancinating  and,  as  suppin-ation  appears, 
throbbing.  It  is  made  worse  by  movement, 
and  is  somewhat  reUeved  by  relaxation  of 
the  part.  As  the  disease  advances,  the 
skin  becomes  stretched,  red,  glazed,  and 
firequently  cedematous.  Fluctuation  appears 
in  the  centre  of  the  indurated  mass,  and 
suppuration  is  evident.  In  time  the  pus 
finds  an  escape  upon  the  surface.  One 
gland  alone  may  be  affected,  but,  as  a  rule, 
others  in  the  series  become  enlarged,  not 
simultaneously  but  consecutively.  In  any 
case,  one  gland  is  usually  more  extensively 
involved  than  any  other.  Much  of  the  pus 
is  probably  derived  from  the  connective 
tissue  around  the  gland.  If  this  tissue  be 
lax,  the  abscess  may  attain  considerable  size 
and  the  skin  become  in  consequence  greatly 
undermined.  If  many  glands  are  involved, 
there  may  be  lymph-oedema  in  the  parts 
from  whence  their  afferent  vessels  are  de- 
rived. 

The  process,  especially  when  suppura- 
tion occurs,  is  attended  by  a  varying  amount 
of  constitutional  disturbance.  There  may 
be  a  rigor,  there  is  pyrexia  with  its  accom- 
panying symptoms,  and  sometimes  much 
prostration.  Adenitis  of  deeply  seated 
glands,  as  a  rule,  causes  more  severe  dis- 
turbance and  more  pain  than  adenitis  of  a 
superficial  gland.  This  depends  upon  the 
confined  position  of  the  deeper  gland  and 
the  tension  that  the  inflammatory  swelling 
produces.  The  writer  has  seen  most  severe 
sjonptoms  attend  adenitis  of  the  small  gland 
that  Hes  in  contact  with  the  septmn  cmrale. 
When  the  gland  is  surrounded  by  lax  con- 
nective tissue,  an  extensive  abscess  may 
form  without  producing  any  marked  con- 
stitutional disturbance.  The  possible  modes 
of  ending  of  a  case  of  adenitis  have  been 
already  indicated  in  speaking  of  the  patho- 
logy. ,  , 

In  the  diagnosis  of  the  acute  affection 
there  can  be  little  difficulty.  The  position 
of  the  swelling  in  the  site  of  well-known 
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glands ;  the  probable  evidence  of  an  excit- 
ing cause  and  of  a  connecting  lymphangitis  ; 
the  circumscribed  nature  of  the  swelling  and 
the  probable  enlargement  of  other  glands 
in  its  vicinity,  all  tend  to  point  to  a  precise 
diagnosis.  The  indolent  and  chronic  en- 
largements are  not  always  so  easy  to  re- 
cognise. In  the  inguinal  region,  for  example, 
they  have  been  mistaken  for  irreducible 
femoral  epiploceles  and  for  solid  growths  of 
various  kinds.  In  the  diagnosis  the  position 
of  the  swelling  should  be  noted,  its  circum- 
Bcribed  character,  the  fact  that  it  can  be 
more  or  less  isolated,  the  probable  presence 
of  shghter  gland  enlargements  in  the  vicin- 
ity, the  tenderness  of  the  swelling,  the  his- 
tory of  an  exciting  cause  and,  possibly,  of  a 
subacute  initial  attack. 

Treatment. — In  the  first  place,  the  pri- 
mary cause  of  the  trouble  (wound,  abrasion, 
ulcer,  abscess,  &c.)  should  be  sought  for  and 
so  treated  as  to  encourage  its  healthy  heal- 
ing. With  regard  to  the  adenitis,  rest  of 
the  part  must  be  at  once  secured,  and  the 
limb  put  in  such  a  position  as  to  relax  all  the 
fascial  tissues  about  the  seat  of  the  disease. 
Thus,  when  the  groin  is  involved  the  patient 
should  seek  the  recumbent  position,  and 
keep  the  thigh  a  little  flexed  by  placing  a 
pillow  beneath  the  knee.  To  the  gland 
itself  an  ice-bag  should  be  applied.  If 
appHed  early,  it  gives  relief  and  appears  to 
prevent  suppuration.  A  degree  of  cold  less 
than  that  of  the  temperature  of  ice  appears 
to  do  harm  rather  than  good,  and  to  increase 
the  pain.  In  some  cases,  when  ice  cannot 
be  borne,  the  local  appUcation  of  extract  of 
belladonna  with  equal  parts  of  glycerine 
will  give  immediate  rehef,  with  or  without  a 
fomentation  or  poultice.  Warm  applications 
relieve,  probably  by  relaxing  the  parts  and 
by  lessening  tension,  but  they  certainly 
appear  to  encourage  suppuration.  When 
the  presence  of  pus  is  evident,  it  should 
be  evacuated  at  once.  The  incision  should 
be  free,  in  the  long  axis  of  the  tumour, 
and  almost  as  extensive  as  the  abscess- 
cavity.  On  no  account  should  the  pus  be 
squeezed  out  of  the  cut;  it  should  be  al- 
lowed to  escape  of  itself.  Squeezing  the 
part  merely  damages  the  fine  lining  mem- 
brane of  the  abscess,  where  such  exists,  and 
breaks  up  the  softened  and  inflamed  gland- 
tissue.  Immediately  after  the  incision  a 
poultice  should  be  applied.  In  twenty-four 
hours,  if  all  the  pus  has  escaped,  the  cavity 
may  be  syringed  out  with  a  1  in  20  solution 
of  carbolic  acid,  and,  after  a  few  more  days 
of  poulticing,  it  may  then  be  dressed  from 
the  bottom.  The  little  sac  should  be  gently 
filled  with  lint  soaked  in  glycerine  and 


carboHc  acid  (1  in  20),  or  with  gauze  well 
powdered  with  iodoform. 

The  method  of  treatment  by  a  small 
incision  and  a  drainage-tube  often  leads 
to  very  tardy  healing.  Sometimes  the  pus 
is  mainly  in  the  connective  tissue  about 
the  gland,  and  when  the  abscess  is  opened 
the  inflamed  lymphatic  body  may  be 
seen  exposed  at  the  bottom  of  it.  Such 
a  gland  should  be  removed.  It  can  be 
taken  away  by  a  few  touches  with  the 
thermo-cautery.  If  left,  it  is  apt  to  lead  to 
serious  trouble  and  to  greatly  retard  the 
closing  of  the  cavity.  When  the  healing  is 
sluggish  the  part  may  be  dressed  with  car- 
bohc  acid  and  glycerine  in  the  proportion 
of  1  in  10,  or  with  a  solution  of  nitrate  of 
silver  (15  grs.  to  the  ounce),  or  touched  daily 
with  a  solid  piece  of  sulphate  of  copper. 
When  the  skin  is  much  undermined  about 
a  sinus,  the  integument  should  be  divided 
so  far  as  the  undermining  extends,  and  the 
cavity  thus  exposed  dressed  fi:om  the  bottom. 
If  the  purple  skin  at  the  edge  of  such  a 
sinus  be  greatly  thinned,  it  may  be  destroyed 
with  the  thermo-cautery.  When  extensive 
chronic  sinuses  result  from  adenitis,  they 
require  active  treatment.  When  possible 
they  should  be  slit  up,  the  unhealthy  granu- 
lations which  Hne  them  should  be  scraped 
away  with  a  Volkmann's  spoon,  and  the 
resulting  cavity  dressed  from  the  bottom 
with  some  stimulating  appHcation.  Sinuses 
that  are  too  deep  to  be  slit  up  should  be 
scraped,  and  then  dilated  ftdly  by  the  use 
of  a  sea-tangle  tent.  When  this  has  been 
done  they  may  then  be  dressed  from  the 
bottom.  Sometimes  the  sinus  depends  upon 
the  presence,  at  the  bottom  of  the  wound,  of 
a  fragment  of  a  degenerating  gland.  The 
softened  tissue  of  such  a  gland  should  be 
scraped  away  with  a  "Volkmann's  spoon,  or 
be  destroyed  with  the  cautery.  After  both 
proceedings  a  drainage-tube  should  be  used 
for  a  while.    See  Sinuses. 

In  dealing  with  chronic  and  obstinate 
sinuses,  it  is  most  important  that  the  part 
be  kept  at  rest.  This  precaution  is  usually 
neglected  in  the  case  of  cervical  sinuses, 
and  the  chronicity  of  these  depends,  the 
writer  thinks,  largely  upon  the  constant 
movements  of  the  neck.  In  such  cases  the 
parts  should  be  fixed  by  a  simple  stock  of 
guttapercha,  fashioned  to  the  neck  and 
taking  its  fixed  points  at  the  lower  jaw  and 
the  upper  part  of  the  chest.  The  writer 
has  used  such  stocks  extensively,  and  has 
found  them  well  borne  by  the  patient  and  of 
extraordinary  value  in  many  obstinate  cases. 

In  very  chronic,  indolent  gland-enlarge- 
ments without  breach  in  the  integument. 
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mtich  can  be  done  by  attending  to  the 
general  health,  by  change  of  air,  by  sea-bath- 
ing, and  by  the  use  of  tonics,  especially  of 
iron.  The  simplest  local  treatment  consists 
in  the  rubbing  into  the  part,  night  and 
morning,  of  a  little  of  the  Ung.  plumbi  iodidL 
This  should  be  rubbed  in  for  five  minutes, 
and  untn  the  skin  is  a  little  red.  This  treat- 
ment is  more  certain  and  more  efficacious 
than  the  painting  of  the  part  with  iodine, 
which  may,  however,  be  tried  if  the  oint- 
ment fails.  In  certain  cases  the  gland  resists 
all  such  treatment ;  it  remains  enlarged,  is 
painless  and  perfectly  quiescent-,  Such  swell- 
ings may,  for  a  while  at  least,  be  left  alone.  If, 
for  any  reason,  their  removal  seems  needed 
and  they  are  solitary  and  well  isolated,  they 
may  be  excised,  although  the  cases  where 
excision  is  suitable  are  very  few.  If  the 
indolent  gland  remains  tender,  and  is  still 
enlarging  very  slowly  and  is  fixed  in  the 
tissues,  it  probably  contains  some  suppurat- 
ing foci  in  its  interior.  It  is  then  best 
treated  by  thrusting  the  finest  point  of  the 
thermo-cautery  through  the  skin  into  the 
gland,  and  by  passing  the  point  in  several 
directions  through  the  gland  without  en- 
larging the  skin-puncture.  A  drainage-tube 
should  be  finally  introduced,  and  the  part 
poulticed.  By  this  means  a  gland  which  has 
long  given  trouble  can  often  be  got  rid  of, 
without  leaving  any  but  the  slightest  scar. 
Frederick  Treves. 

LYMPHADENOMA.— The  primary 
non-inflammatory  tumours  of  lymphatic 
glands  have  been  subjected  to  many  clas- 
sifications, are  still  surrounded  by  an  at- 
mosphere of  pathological  doubt,  and  are 
burdened  with  a  confused  nomenclature. 
Under  the  term  lymphadenoma  may  be 
comprised  four  kinds  of  new  growth,  viz. : 
1.  Simple  Lymphoma;  2.  Non-Leuksemic 
Lymphadenoma ;  3.  Leukaemic  Lympha- 
denoma ;  4.  True  Sarcoma.  To  each  of 
these  different  tumours  the  term  lympha- 
denoma has  been  applied  by  one  author  or 
another. 

The  above  division  includes  aU  the  pri- 
mary non-inflammatory  growths  to  which 
the  lymph-glands  are  liable. 

1.  Simple  Lymphoma. — In  this  affection 
a  gland  enlarges  without  visible  cause.  By 
slow  and  gradual  degrees  it  forms  a  tumour, 
that  may  be  the  size  of  a  hen's  egg  or 
even  larger.  It  is  accompanied  by  no  in- 
flammatory symptoms,  by  no  pain,  by  no 
tenderness.  It  contracts  no  adhesions.  It 
is  smooth  and  rounded,  firm  but  elastic. 
It  is  usually  found  in  the  neck.  As  a  rule 
only  one  gland  is  involved,  but  one  or  even 


two  other  glands  in  the  vicinity  may  be 
affected.  It  does  not  affect  the  patient's 
health.  It  is  a  purely  local  affection,  and 
does  not  recur  after  removal.  It  is  asso- 
ciated with  no  constitutional  defect.  It 
shows,  on  section,  a  simple  homogeneous 
aspect,  and  is  composed  of  a  new  growth 
having  precisely  the  structure  of  the  follicles 
of  a  normal  gland.  It  is  difficult  to  decide 
whether  the  tumour  is  a  neoplasm  or  a 
mere  hypertrophy.  In  any  case  it  is  an 
innocent  growth. 

2.  Non-Leublemic  Lymphadenoma.  — 
This  disease  is  also  known  as  Hodgkin's 
disease,  adenia,  pseudo-leukaemia,  mahgnant 
lymphoma,  and  by  the  misleading  term 
*  lympho-sarcoma.'  In  this  form  certain 
glands  become  enlarged  without  apparent 
cause,  they  increase  in  size,  the  disease 
spreads  from  gland  to  gland  until  a  whole 
chain  is  involved.  The  tumours  formed  ap- 
pear as  large,  round,  smooth  masses  made  up 
of  clusters  of  enlarged  glands.  The  disease 
usually  begins  in  the  neck,  sometimes  in 
the  inguinal  or  axillary  glands,  and  rarely  in 
those  in  the  interior  of  the  body.  In  time, 
nearly  all  the  more  conspicuous  glands  in 
the  body  may  be  affected. 

Etiology. — The  causes  of  this  disease  are 
quite  unknown.  It  is  unconnected  with 
scrofula,  syphiHs,  or  inflammation,  It  is 
somewhat  more  common  in  the  deHcate. 
It  is  three  times  more  common  in  males 
than  in  females.  Most  of  the  cases  occur 
between  the  ages  of  25  and  35,  and  next 
in  frequency  between  the  ages  of  5  and  12 ; 
it  is  rare  after  45. 

Symptoms. — The  timaours  increase  with- 
out inflammatory  symptoms,  are  not  ten- 
der, and  are  not  painfiil  unless  they  grow 
quickly.  They  form  smooth,  prominent, 
bossy  tumours  which  do  not  contract  ad- 
hesions and  which  remain  well  encapsuled. 
Pyrexia  is  rare.  The  patients  become  de- 
bilitated and  anaemic ;  they  emaciate 
and  lose  their  appetite.  Profuse  diarrhoea 
and  dropsy  are  not  infrequently  observed, 
and  the  sufferer  dies  usually  of  exhaus- 
tion. Pressure  symptoms  may  be  produced. 
Gland-tumours  in  the  neck  may  cause 
laryngeal  troubles  and  dysphagia,  sympa- 
thetic paralysis,  and  congestion  of  the  great 
cervical  veins.  Tumours  in  the  thorax  may 
press  on  the  trachea  or  lung  or  gullet,  or 
may  interfere  with  the  action  of  the  heart. 
Those  in  the  abdomen  may  press  upon  the 
portal  vein  or  bile-duct,  and  produce  dropsy 
or  jaundice.  Masses  in  the  groins  or  arm- 
pits may  cause  oedema  of  the  corresponding 
limbs.  Secondary  deposits  may  develop 
in  the  alimentary  canal,  the  liver,  the  kid- 
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neys,  the  medulla  of  the  bones.  The  spleen 
is  usually  conspicuously  affected,  but  it  is 
important  to  note  that  there  is  no  leukaemia. 
Death  follows,  on  an  average,  in  twelve 
months.  The  disease  may  end  fatally  in 
six  months,  or  the  patient  may  survive  two 
or  even  three  years. 

The  gland  tumom-s  are  distinguished 
from  those  of  scrofula  by  their  wider  dis- 
tribution, their  enlargement  without  visible 
cause,  and  the  absence  of  inflammation. 
They  form  larger  masses  than  are  met  mth 
in  struma,  they  do  not  suppurate  nor 
become  adherent  to  the  skin,  and  they  are 
usually  not  tender.  They  are  not  benefited 
by  a  treatment  which  would  probably  greatly 
influence  scrofulous  swellings. 

Pathology. — The  tumours  are  of  two 
kinds,  the  soft  and  the  hard.  The  former 
are  quite  soft  and  juicy,  and  homogeneous 
on  section.  The  latter  are  firm,  are  also 
homogeneous,  and  yield  but  little  juice. 
Transition  forms  between  the  two  varieties 
are  found.  Microscopically,  both  kinds  of 
tumour  are  composed  of  a  tissue  precisely 
resembling  that  of  a  normal  lymph-follicle. 
The  mass,  indeed,  is  so  like  a  gland  that  is 
composed  wholly  of  foUicles.  The  second- 
ary deposits  have  the  same  character.  The 
hard  lymphadenoma  differs  from  the  soft 
in  one  particular  only,  its  cell-elements  are 
not  so  numerous,  while  the  development  of 
the  reticulum  and  fibrous  parts  of  the  gland 
is  pecuharly  conspicuous.  Clinically,  the 
two  forms  are  precisely  alike  and  adopt  the 
same  course.  The  only  differences  consist 
in  the  different  physical  characters  of  the 
two  forms  of  tumour,  and  in  the  fact  that 
the  hard  lymphadenoma  forms  somewhat 
smaller  masses. 

3.  Leukemic  Lymphadenoma.  —  This 
disease  resembles  in  nearly  all  respects, 
both  cHnically  and  pathologically,  the  af- 
fection just  described  as  soft  non-leuksemic 
lymphadenoma.  Microscopically  the  tu- 
mours have  precisely  the  same  structure, 
and  the  appearance  of  the  growths  and  the 
characters  of  the  secondary  deposits  are 
practically  the  same  in  the  two  affections. 
Indeed,  it  may  be  said  that  there  are  only 
two  main  points  of  difference  between  these 
closely  allied  disorders.  In  the  present 
disease  the  spleen  is  more  conspicuously 
affected,  and  is  implicated  at  an  earlier 
period,  while  the  blood  presents  the  evi- 
dences of  leukaemia. 

It  will  be  seen  that,  microscopically, 
these  three  forms  of  lymphatic  gland-tu- 
mour are  almost  identical.  The  differences 
which  some  pathologists  have  maintained 
to  exist  between  them  are  ill-marked  and 


questionable.  Indeed,  it  would  be  very 
difficult  to  differentiate  these  three  forms 
by  the  microscope  alone,  provided  that  the 
examination  were  limited  to  the  tumours. 
All  these  growths  would  appear  to  represent 
grades  or  degrees  of  one  common  affection. 
Why  in  one  case  the  disease  should  remain 
an  innocent  local  affection,  while  in  another 
it  assumes  malignant  characters,  and  in  a 
third  produces  leukaemia,  must  remain  at 
present  a  j)athological  mystery. 

4.  True  Sarcoma. — In  rare  instances 
sarcoma  has  appeared  in  a  lymphatic  gland 
as  a  primary  tumour.  Examples  of  round- 
celled,  of  spindle-celled,  and  of  alveolar 
sarcoma  have  been  met  with  in  this  situa- 
tion. The  growth  commences  in  the  con- 
nective-tissue reticulum  or  in  the  tissue 
around  the  vessels.  The  tumours  differ  in 
no  way  from  sarcomatous  growths  appear- 
ing elsewhere.  They  may  be  distinguished 
from  the  other  lymphadenomata  by  the 
following  features  : — Only  one  tumour  is 
formed;  it  remains  limited,  for  a  long 
time  at  least,  to  one  set  of  glands  ;  it  tends 
to  invade  the  adjacent  parts  and  to  protrude 
through  the  skm.  There  is  no  leukaemia, 
nor  the  debility  which  is  an  early  symptom 
in  lymphadenoma. 

Treatment. — 1.  In  the  treatment  of 
simple  lymphoma  no  measure  is  of  any 
avail  short  of  extirpation  of  the  tumour  with 
the  knife.  Medical  treatment  will  neither 
retard  the  growth  of  the  neoplasm,  nor 
diminish  its  proportions  when  it  is  fully 
formed.  Excision  is  easily  performed,  and 
the  tumour  has  no  tendency  to  recur. 

2.  In  Hodgkin's  disease  surgical  treat- 
ment is  of  little  or  no  avail.  Excision,  to 
be  of  any  service,  must  be  performed  at  the 
very  commencement  of  the  malady,  and, 
unfortunately,  when  the  tumours  first  appear 
their  precise  nature  is  difi&cult  to  diagnose. 
By  the  time  that  the  nature  of  the  malady 
is  beyond  doubt,  the  case  is  probably  be- 
yond any  surgical  treatment.  The  benefit 
that  has  been  obtained  from  a  free  extirpa- 
tion of  the  growths  has  been  temporary 
only,  and  has  been  purchased  at  a  great 
immediate  risk  to  life.  When  one  definite 
tumour  is  causing  troublesome  symptoms 
from  pressure,  its  removal  may  give  the 
patient  much  relief.  When  the  neck  is 
involved  and  there  is  some  risk  of  laryn- 
geal stenosis  from  pressure,  it  is  well  to 
perform  tracheotomy  before  the  growth  is 
so  extensive  as  to  hide  the  trachea.  Local 
treatment  of  the  growths  by  iodine,  counter-  . 
irritants,  setons,  caustics,  injections  into  the 
substance  of  the  mass,  electrolysis  and  sub- 
cutaneous crushing  of  the  gland,  is  useless 
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when  not  actually  harmful.  The  patient 
should  be  placed  under  the  most  favourable 
hygienic  conditions.  Cod-Hver  oil  should 
be  administered,  and  in  every  case  iron. 
This  may  be  given  in  the  form  of  the  sid- 
phate  or  the  perchloride,  and,  when  these 
forms  are  not  well  borne,  trial  may  be  made 
of  the  hypophosphite  or  of  Parrish's  chemi- 
cal food,  or  of  Easton's  syrup  or  Bravais'  iron. 
Much  good  often  attends  the  use  of  the  syrup 
of  the  iodide  of  iron.  The  iron  should  be 
given  with  quinine  or  with  nux  vomica.  In 
some  cases,  especially  when  the  patient's 
health  is  stillfairlygood,benefit  has  followed 
the  administration  of  iodide  of  potassium  in 
increasing  doses  (from  5  grains  three  times 
a  day  to  20  or  30  grains).  Many  physicians 
strongly  recommend  arsenic.  It  should  be 
given  in  increasing  doses,  until  at  last  20  or 
30  minims  of  Fowler's  solution  are  taken 
every  day. 

3.  In  leukaemic  lymphadenoma  any  sur- 
gical interference  is  distinctly  counter -indi- 
cated. The  treatment  of  the  case  is  the 
treatment  of  a  case  of  leukaemia. 

4.  The  treatment  of  sarcoma  of  lym- 
phatic glands  differs  in  no  way  from  the 
treatment  of  that  growth  when  attacking 
other  superficial  parts.    See  Sarcoma. 

Feederick  Treves. 

LYMPHANGIECTASIS  and  LYM- 
PHANGIOMA.—The  lymphatic  vessels 
are  Hable  to  the  same  species  of  dilatation 
and  the  same  kind  of  varix  that  are  met 
with  in  the  blood-vessels.  They  may  pre- 
sent conditions  that  have  their  counterpart 
in  nsevus,  in  varicose  veins,  and  in  arterial 
varix  or  cirsoid  aneurism.  To  thb  lesser 
degrees  the  term  '  lymphangiectasis  '  is  ap- 
plied, to  the  more  pronounced  the  term 
'  lymphangioma.'  In  the  milder  forms — as 
seen  in  the  surface  lymphatics — the  vessels 
are  dilated  and  tortuous.  The  dilatation  is 
usually  unequal.  AmpullsB  are  apt  to 
form,  especially  in  the  vicinity  of  the 
valves,  and  to  appear  under  the  thinned 
integument  as  minute  vesicles.  The  dilated 
vessels  themselves,  moreover,  can  be  both 
seen  and  felt  beneath  the  skin,  which  is 
apt  to  become  atrophied  over  them. 

When  the  smallest  vessels  are  most  in- 
volved, distinct  networks  of  varicose  lymph- 
atics maybe  formed  (Eeticular  L.),but  when 
the  larger  trunks  axe  attacked,  a  series 
of  long  tortuous  tubes  only  is  to  be  seen 
(Tubular  L.).  In  some  cases  of  tubular  lym- 
phangiectasis the  varicosity  may  be  con- 
siderable, and,  in  one  reported  instance,  the 
inguinal  lymphatics  were  so  dilated  as  to 
be  mistaken  for  a  hernial  protrusion. 


In  certain  instances  the  lymphangiectasis 
is  congenital.  In  others  it  has  followed  upon 
occlusion  of  some  lymphatics  after  lymph- 
angitis. In  another  series  of  cases  one  may 
assmne  that  the  dilatation  has  been  pro- 
duced by  conditions  resembling  those  that 
cause  varicose  veins.  The  condition  is 
more  common  in  tropical  countries  than  in 
Europe  or  in  colder  climates.  The  parts 
most  often  attacked  are  the  lower  Hmb, 
the  scrotum,  and  the  lower  half  of  the 
abdomen. 

Lymphangiectasis  is  often  associated 
with  solid  cedema  of  the  parts  concerned, 
and  with  some  local  malnutrition.  The 
little  vesicular  ampullae  are  apt  to  rupture, 
and  to  lead  to  a  troublesome  lymphorrhoea. 
These  dilated  vessels,  moreover,  are  fre- 
quently the  seat  of  lymphangitis. 

The  treatment  of  lymphangiectasis  is 
purely  palliative,  The  parts  should  be  pro- 
tected from  pressure  and  injury,  should  be 
kept  raised  when  possible,  and  should  be 
supported  by  shght  elastic  pressure. 

In  lymphangioma  vessels  of  good  size 
are  involved.  They  are  extremely  dilated, 
and  form  large  ampullas,  and  caAdties  of 
the  most  varied  shapes.  Adjacent  cavities 
are  apt  to  break  into  one  another,  until  a 
mass  of  intercommunicating  cavernous 
spaces  and  passages  are  formed,  all  lined 
with  endothelium.  The  condition  is  iden- 
tical with  that  known  in  the  blood  vascular 
system  as  cavernous  angioma,  and  is  there- 
fore usually  termed  lymphangioma  caver- 
nosum.  This  condition  is  probably  always 
congenital.  It  underHes  many  hypertrophic 
conditions,  such  as  macroglossia,  macro- 
chelia,  and  certain  forms  of  elephantiasis, 
and  is  said  by  some  to  be  the  actual  cause  ^ 
of  congenital  hydrocele  of  the  neck.  It  is,4 
moreover,  very  generally  acknowledged  to 
be  the  anatomical  basis  of  certain  forms  of 
'  giant  growth '  in  the  lower  limb.  In  some 
instances  the  lymphangioma  has  assumed 
the  form  of  an  isolated  cystic  tumour,  and 
has,  when  in  this  condition,  been  incised, 
under  the  impression  that  it  was  a  chronic 
abscess. 

Such  isolated  tumours  have  been  ex- 
cised with  success.  Omitting  these  excep- 
tional tumours,  the  treatment  of  lymphan- 
gioma cannot  be  considered  apart  from 
the  conditions  of  tissue  to  which  it  leads, 
such  as  macroglossia,  giant-growth,  and 
the  like. 

A  lymphangioma  may  involve  the  chan- 
nels of  a  lymph-gland,  and  a  large  cystic 
tumour  be  in  consequence  produced.  To 
such  growths  the  term  lymphadenectasis 
has  been  applied.       Frederick  Treves. 
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LYMPHANGITIS,  or  ANGIOLEU- 
CITIS. — These  terms  are  applied  to  an  in- 
flanunation  of  the  lymphatic  vessels.  The 
inflammatory  process  is  not  necessarily 
limited  to  the  lymphatics.  Indeed,  in 
nearly  every  instance  of  lymphangitis  there 
is  a  visible  impKcation  of  the  corresponding 
glands.  In  the  milder  forms  this  impli- 
cation may,  however,  be  so  slight  that  its 
effects  may  not  be  perceptible.  The  terms 
are  conveniently  applied  to  cases  where 
the  inflammation  of  the  lymph-vessels  is 
conspicuous,  and  is — for  a  time  at  least — 
predominant. 

Causes. — Lymphangitis  is  in  almost 
every  instance  secondary.  Some  irritative 
process  is  excited  among  certain  lymph-ra- 
dicles ;  an  inflammation  follows,  which  runs 
along  the  lymphatic  vessels.  The  primary 
lesion  is  usually  inflammatory,  and  depends 
upon  a  wound,  stab,  prick,  or  abrasion,  or 
upon  some  ulceration  or  purulent  collec- 
tion. Lymphangitis  has,  however,  followed 
upon  simple  sprain,  and  even  upon  long- 
continued  or  rough  friction  of  the  skin. 
Cases  of  sunburn — especially  when  involv- 
ing the  forearm — are  often  associated  with 
quite  an  extensive  lymphangitis  of  slight 
degree.  The  larger  lymphatic  vessels  may 
be  involved  by  the  direct  spreading  to  their 
walls  of  some  inflammatory  process  in 
their  vicinity.  Some  individuals  are  much 
more  liable  to  lymphangitis  than  others, 
and  especially  those  who  are  in  feeble 
health,  or  who  are  the  subjects  of  Bright's 
disease,  or  who  have  been  debilitated  by 
alcoholism.  The  disease  is  more  common 
during  youth  and  adult  life  than  during 
childhood  and  in  old  age.  The  local  ex- 
citing cause  may  be  very  trivial — a  slight 
scratch,  a  minute  puncture,  the  sting  of  an 
insect.  In  many  cases  it  has  probably  been 
overlooked,  and  the  lymphatic  trouble  re- 
garded as  primary.  Lymphangitis  is  es- 
pecially apt  to  occur  when  the  body  has 
been  inoculated  with  decomposing  animal 
matter  (see  Poisoned  Wounds).  It  is  often 
met  with,  therefore,  in  medical  men,  in 
those  engaged  in  dissecting,  in  butchers, 
cooks,  &c.  In  suppurative  affections,  it  is 
most  commonly  met  with  in  cases  where 
pus  is  closely  retained.  It  is  more  likely  to 
attend  a  minute  abscess  of  the  finger,  where 
a  bead  of  pus  is  retained,  than  the  large 
suppurating  surface  of  an  amputation  flap. 
There  are  certain  forms  of  lymphangitis 
due  to  specific  poisons,  as  illustrated  by 
those  attending  erysipelas,  malignant  pus- 
tule, glanders,  pyaemia,  &c. 

Pathology.  —  The  inflammation  most 
conspicuously  involves  the  outer  coat  of  the 


vessel,  and  the  mischief  is  peculiarly  apt  to 
spread  to  the  adjacent  connective  tissue. 
The  intima  becomes  opaque,  and  its  epithe- 
lium degenerates. 

The  contents  of  the  inflamed  vessel  are 
no  longer  clear.  They  often  appear  fatty,  or 
even  puriform.  Sometimes  the  contained 
lymph  coagulates,  and  the  vessel  becomes 
plugged.  In  sHght  cases  complete  resolu- 
tion follows,  the  vessels  remaining  a  little 
dilated  for  a  while.  In  a  severer  grade  of 
the  disease,  the  walls  of  the  lymphatics 
remain  greatly  thickened,  the  adjacent 
connective  tissue  is  sclerosed,  and  the  lu- 
men of  the  tubes  is  narrowed  or  obliterated. 
The  coagula — when  they  exist — may  be- 
come organised,  or  may  break  down  into  a 
pus-Hke  matter.  In  the  severest  cases  of 
lymphangitis,  the  walls  of  the  lymph-ves- 
sels and  the  connective  tissue  outside 
those  walls  suppurate,  pus  fills  the  interior 
of  the  lymphatics,  and  the  involved  parts 
may  slough,  or  at  least  undergo  extensive 
destruction.  Suppurative  lymphangitis  is 
often  the  starting-point  for  a  severe  and 
wide-spread  inflammation  of  the  cellular 
tissue.     See  Cellulitis. 

Symptoma. — To  take  a  typical  case. 
Let  it  be  supposed  that  a  man  has  an  abra- 
sion upon  lus  knuckle,  which  becomes  in- 
fected with  some  putrid  matter.  For  one  or 
two  days  nothing  takes  place,  then  about 
the  wound  an  extensive  red  areola  appears. 
This  is  due  to  implication  of  the  primary 
lymphatic  network  (reticular  lymphangitis). 
From  this  areola  lines  are  soon  to  be  seen 
running  up  the  forearm  to  the  gland  above 
the  inner  condyle,  and  towards  those  in 
the  axilla.  These  lines  are  of  a  faint  pink, 
are  sometimes  straight,  sometimes  wavy,  and 
always  very  narrow  (tubular  lymphangitis). 
They  soon  become  painful  on  pressure, 
palpable  to  the  touch,  and  usually  in 
time  form  perceptible  cords,  while  the  red- 
ness over  them  becomes  more  diffused  and 
less  distinct.  One  or  more  glands  will  now 
be  distinctly  enlarged  and  tender,  and,  with 
the  development  of  the  glandular  inflam- 
mation, the  inflamed  lymphatics  will  be- 
come less  conspicuous.  The  affected  parts 
of  the  limb  are  hot,  and  the  seat  of  a 
burning  or  throbbing  pain.  If  many  lymph- 
vessels  are  involved,  oedema  will  appear 
as  a  result  of  the  blocking  of  the  lymphatio 
channels.  The  disease  may  be  ushered  in 
with  a  rigor.  There  is  a  good  deal  of 
pyrexia,  a  feeling  of  malaise,  and  a  certain 
amount  of  prostration.'  At  the  end  of  a 
few  days  or  a  week  the  inflammation  sub- 
sides, and  the  parts  are  restored  to  their 
normal  condition.    As  a  rule,  the  oedema, 
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when  it  exists,  is  slow  to  disappear,  and 
usually  the  adenitis  persists  for  a  wliile, 
and  often  runs  on  to  suppuration.  In  other 
cases  the  areola  around  the  wound  may 
be  very  slight :  there  may  be  little  reticular 
lymphangitis.  There  may  be  tracks  of 
tissue  free  from  all  evidences  of  disease 
between  the  wound  and  the  inflamed 
lymph-canals,  or  between  this  tubular 
lymphangitis  and  the  enlarged  glands.  The 
trouble  may  pass  on  to  suppuration.  This 
may  spread,  and  involve  extensive  tracts 
of  the  subcutaneous  cellular  tissue.  More 
frequently  the  suppuration  occurs  in  the 
glands,  and  in  either  case  the  condition 
may  lead  to  septicaemia  or  pysemia. 

When  the  deep  lymphatics  of  a  part  are 
involved,  the  redness  may  be  absent  or 
present  only  in  patches.  The  pain  will  be 
very  severe,  and  the  part  very  tender. 
There  will  be  much  swelling,  which  will 
be  more  or  less  diffused.  When  suppura- 
tion occurs  in  these  cases,  a  very  grave 
cellulitis  may  ensue.  In  any  case  the  lymph- 
vessels  may  become  occluded,  some  lymph- 
cedema  may  persist,  and  the  part  become 
brawny  and  hypertrophied. 

The  prognosis  in  lymphangitis  is  good. 
The  only  risk  to  life  depends  upon  the  sup- 
puration, ajid  death  may  ensue  from  any 
of  the  fatal  issues  that  may  attend  suppura- 
tion. Other  things  being  equal,  it  may  be 
said  that  the  nearer  the  lymph- disturbance 
is  to  the  periphery,  the  less  grave  is  the 
morbid  condition, 

Treatment. — The  primary  cause  of  the 
lymphangitis  should  be  sought  for  and 
carefully  treated.  Any  collections  of  pus 
at  the  primary  focus  should  be  freely 
opened,  and,  after  having  been  well  washed 
with  a  solution  of  carbolic  acid  or  corrosive 
sublimate,  the  part  should  be  treated  with 
a  charcoal  poultice.  The  freest  vent  must 
always  be  given  to  the  pus.  Unhealthy 
wounds  should  be  cleansed  in  the  same 
way,  and  then  dressed  with  iodoform  pow- 
der, or  poulticed  if  they  are  sloughy  and 
not  suppurating  freely.  To  simply  abraded 
surfaces  evaporating  lead  lotion  may  be 
applied.  The  affected  part  must  be  kept 
at  rest.  If  a  limb  be  involved  it  should 
be  raised.  No  appUcation  seems  to  better 
suit  the  parts — the  actual  seat  of  a  lym- 
phangitis— than  an  evaporating  lead  and 
spirit  lotion,  or  the  free  application  of  bel- 
ladonna. Any  severe  tension,  and  any 
suppurative  focus,  should  at  once  be  re- 
lieved by  free  incision;  and  at  some  hos- 
pitals the  practice  obtains  of  still  applying 
cold  after  the  matter  has  been  evacu- 
ated. 


Quinine  should  be  given,  and  to  this 
drug  perchloride  of  iron  may  be  added 
in  a  few  days.  Any  swellings  that  may 
persist  wiU  probably  be  reheved  by  posi- 
tion, by  friction  or  massage  of  the  parts, 
or  by  the  continued  application  of  the 
elastic  bandage.         Frederick  Treves. 

LYMPHOMA.     See  Lymphadenoma. 

LYMPHORRHCEA  or  LYMPHOR- 
RHAGIA.— These  terms  are  employed 
to  denote  an  escape  of  lymph  upon  the 
surface  of  the  body  through  an  abnormal 
opening  in  a  lymphatic  vessel.  In  almost 
every  wound  lymphatics  must  be  cut  and 
lymph  escape.  The  fluid,  however,  being 
translucent  and  very  trifling  in  amount, 
and  mixed  at  the  same  time  with  blood,  is 
not  perceived.  The  flow  of  lymph  from  a 
woimd,  moreover,  would  appear  to  very 
soon  cease.  In  wounds  of  large  lymphatic 
trunks,  as  in  a  punctured  wound  of  the 
groin,  where  no  blood-vessel  of  any  size 
has  been  pricked,  the  escape  of  lymph  may 
be  sufficiently  copious  and  sufficiently  long- 
continued  to  attract  attention.  Instances, 
however,  of  this  occurrence  are  exceedingly 
rare.  In  lymphorrhoea  the  discharge  of 
lymph  is  very  copious.  It  comes  away  in 
drops,  and  many  ounces,  and  even  several 
pounds,  may  escape  in  the  course  of 
twenty-four  hours.  It  is  probable  that  in 
every  case  there  is  some  abnormaUty  or 
disease  of  the  lymphatic  system.  The 
state  of  the  lymph-vessels  may  be  similar 
to  that  of  the  blood-vessels  in  hsemophilia, 
or  there  may  be  some  obstruction  in  the 
tube  above  the  seat  of  the  fistulous  open- 
ing. With  regard  to  this  latter  point,  it 
may  be  noted  that  lacteals  have  been 
found  ruptured  after  closure  of  some  of 
the  main  vessels  by  the  pressure  of  a 
tumour  ;  and  immense  quantities  of  chyle 
and  lymph  have  been  thus  poured  into  the 
peritoneal  cavity.  In  by  far  the  greater 
number  of  the  cases  of  lymphorrhoea  the 
involved  vessels  are  dilated  or  varicose 
{see  Lymphangiectasis),  and,  indeed,  com- 
paratively few  cases  of  lymphorrhoea  have 
been  reported  where  this  condition  of  the 
vessels  has  not  been  apparent.  Lymph- 
orrhoea has  occurred  after  wounds,  after 
slight  operations  such  as  venesection,  after 
the  opening  of  abscesses,  and  after  incisions 
into  inflamed  and  enlarged  glands.  It  has 
occurred  also  from  the  surface  of  an  ulcer. 

In  many  cases  varicose  lymph-vessels 
have  ruptured  spontaneously,  or  have  been 
cut  into — when  very  large — under  an  erro- 
neous impression  as  to  their  nature.    Lym- 


970 


Lymphorrhoea  or  Lymphorrhagia 


phorrhcea  has  followed  the  spontaneous 
btLTsting  of  a  gland-abscess,  and  of  small 
purulent  collections  the  result  of  suppura- 
tive lymphangitis.  The  condition  has  been 
most  frequently  met  with  in  the  lower 
limb,  and  especially  in  the  groin  or  thigh. 
The  lymph  escapes  drop  by  drop,  in  the 
form  of  a  clear,  colourless  fluid,  which  may 
sometimes  have  a  faint  yellowish  or  red- 
dish tint,  and  occasionally  an  opalescent 
appearance.  It  usually  flows  more  freely 
during  movement  and  when  the  patient  is 
standing.  It  varies  in  quantity  from  time  to 
time  without  apparent  reason.  In  certain  in- 
stances as  much  as  five  pounds  is  said  to  have 
escaped  in  twenty-four  hours.  More  usually, 
the  amount  escaping  in  a  day  would  be 
a  matter  of  ounces.  The  fluid  coagulates 
into  a  flimsy  clot,  and  hangs  from  the 
wound  like  a  whitish  fungus.  In  one  or 
two  instances  of  lymphorrhoea  from  the 
scrotum  or  groin  the  escaping  fluid  has 
been  milky,  and  in  these  cases  some  abnor- 
mal conmaunication  with  the  lacteals  or  the 
thoracic  duct  has  been  assumed. 

Lymphorrhoea  only  affects  the  health 
when  it  is  profuse  and  long-abiding,  "^lien 


due  to  wound  and  involving  a  normal 
vessel,  the  discharge  very  soon  ceases. 
When,  however,  the  vessels  are  dilated  or 
varicose,  and  when  the  abnormal  opening 
has  formed  spontaneously,  a  very  trouble- 
some fistula  is  apt  to  be  left,  which  may 
become  more  or  less  permanent. 

In  treating  these  cases,  the  limb  should 
be  raised  and  the  part  placed  at  rest.  The 
skin  should  be  kept  cool,  and  the  extremity 
compressed  by  an  elastic  bandage  lightly 
applied.  The  fistula  may  be  induced  to 
close  by  long-continued  pressure,  appHed 
by  means  of  a  truss  or  a  pad  and  bandage ; 
or,  failing  this,  its  margin  may  be  touched 
from  time  to  time  with  the  actual  cautery. 
Beyond  this  little  can  be  done,  and  any 
attempt  at  a  plastic  procedure  would  pro- 
bably end  in  failure.  The  patient's  strength 
shoidd  be  supported  by  tonics  and  a  liberal 
diet.  Frederick  Treves. 

LYMPHOSARCOMA.   See  Lympha- 

DENOMA. 

LYMPH-SCROTUM.  See  Elephan- 
tiasis Arabum. 
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